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[1peancnoBue

Ha coBpemeHHOM pblHKE aBTOMOOW/EN Mbl BUAVM OrPOMHOE KOMMYECTBO MOAESEl, KoTopble OT-
JIMYAKTCS Ha3HaYeHEM, TEXHUYECKMMM XapaKTepucTukaMu, LeHon v T. 4. OaHa U3 NpudvH 3Toro
MHOroobpasuns — XecTkasi KOHKypeHUms mekay MpMamm-u3roToBUTeNnsiMm asTomobunei. [ 14
NpVBMEYEHNST NOTEHUMAbHBLIX MOKynatenein npov3BoauTeN aBTOMOOWEN CTPeMsITCA Mpegsio-
XWUTb MPOAYKLMIO, MaKCUMaslbHO YZ0B/ETBOPSIOLLYHO 3anpochbl OTAEMbHBLIX TPyNn noTpedutenei,
a TaKKe CoKpaTuUTb Bpemsi pa3paboTKU HOBbIX MOZENEN, B KOHCTPYKLMIO KOTOPbIX 3a/10KEHbI Haw-
6onee nepefoBble TEXHUYECKVE pelleHus. IMpn 3ToM COBEpPLLEHCTBOBaAHNE COBPEMEHHbIX aBTOMO-
6unein mpovcxoauT Mo obLWIM 3aKOHaM, OnpefensieMbiM 3KOHOMUYECKMMMU, 3SKOSIOrMYECKUMM
N COLMaTbHBIMUA MPUYUHAMW.

ABTOpbI KHWIW, COTPYOHWKM Kadiedpbl aBTOMOGWeli MOCKOBCKOro aBTOMO6GM/IbHO-A0POXHOTO
nHcTUTyTa (FOCYAapPCTBEHHOIO TEXHNYECKOrO YHuBepcuteTa — MAJL/1-TTY), npoBenv aHa/n3 KoH-
CTPYKUMIA COBPEMEHHbIX aBToMobuneld. JaHa nx knaccudpukaumsl, cdopmynmpoBaHbl TpeboBaHUst
K aBTOMOGWNAM W WX Y3/1aM, Ha MpUMepe KOHKPETHbIX 06pas3LoB pacCMOTPEHb! MperMyLLEecTBa 1
HeJoCTaTku Hambonee MonynspHbIX TEXHUYECKMX PELLEHNA.

KHura cofeput KpaTkyto WCTOPUIO MOCTOSHHO COBEPLLUEHCTBYHOLLENCA KOHCTPYKUUM aBTOMO-
oA 1 NMyTM ee fa/ibHEeNLWEro pasBuTys.

KHura siBnsietcst yd4ebHbIM MOCOGMEM ANS CTYAEHTOB TEXHWYECKMX CMELManbHOCTE aBTOMO-
GUMbHBLIX BY30B MPW U3y4YeHUn Kypca «OCHOBbl KOHCTPYKLMM aBTOMOOWS» — HayaslbHOro aTtana
NPOCYECCHOHATLHON MOAFOTOBKN. MOXET 1CMONL30BaTLCA 4719 Kypca «TexHVKa TpaHCnopTa» B pamkax
00yyeHns1 3KOHOMMCTOB N MEeHEeMKepoB aBTOMOOWILHOTO MPOwis B By3ax, a Takke B CUCTEME
cpepHero npodheccroHasibHOr0 06pa3oBaHuS.

BmecTe ¢ Tem, nonynspHas doopMa U3NoXEHNs MaTtepuasia Nno3BONSET HafEesATbCH, YTO KHura
MOXeET ObITb MOsIe3Ha BCEM, KTO WHTEPECYETCS KOHCTPYKUUSMY COBPEMEHHbIX aBTOMOOUIEN.

3aB. kadhepoii aBT omobunein MAL/L (I'TY)
4. T 1., npodh. A. M. ViBaHOB
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XVIBOTHbIE, MO3Xe CTa/ CO3-
[aBaTbCA MexaHuyeckue
cpeacTsa A1 NepeBo3ku J1to-
[Oeli 1 rpy3oB Mo 3emne, BO-
e v Bo3ayxy. B HaLly anoxy
Hamnboree MaccoBbIM HaseM-
HbIM TPaHCMOPTHLIM CPeacCT-
BOM SIB/IAETCA aBTOMOOW/Ib.
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NCTOPVA PA3BATNA KOHCTPYKLIMN

ABTOMOGUNIL — Ha3zeMHOe 6e3pesibCOBOe MexaHW4eckoe TPaHCMopTHOe CPencTso, NpUMBOAMMOE
B JelicTBre COBCTBEHHbIM ABWraTesieM U MMelolee He MeHee 4eTbipex kosec. B psige criyyaes
K aBTOMOGWNAM OTHOCAT W TPEXKOMEeCHbIe TPaHCMOPTHbIE CPEACTBa, €C/M WX COBCTBEHHAs macca
npesbiwaet 400 K.

3anac MCTOYHMKA 3Heprvn Ans paboTbl ABUratenis MOXET HaxoOMTLCA HENOCPeCTBEHHO Ha
aBTOMOGU/IE (TOM/IMBO B Gakax, 3MeKTpMUYecKast S3HEPrsl TArOBbIX akKyMY/IATOPHbIX 6aTapeii) Moo
NoABOAWTLCS OT CTaUMOHAPHbIX YCTPOWCTB (KOHTaKTHasi CETb TPOJIenbyca).

MonbITkM CO3JaHWs Ge3NoLaAHbIX «Camobersbix» 3KMNakel NPeanpUHAMaIUCE  HaunHas
¢ XVl B. Ha puc. 11 n3obpaxeHa TpexkonecHas MoBoO3ka C NapoBbM ABuraresiemM, Co3jaHHas
BOEHHbIM VHXeHepoM Hukona KioHbo Bo ®paHumm B 1769 1. NapoBas MalumHa, pa3suBasLUas
MOLLIHOCTb OKO/10 2 /1. C, pacnonarasiacb Ha rnepefHem Kosiece 1 nosopayvBasiaCb BMECTE C HUM.
MoBo3Kka Morsa NepeBo3nTb A0 3 T rpy3a CO CKOPOCTbI0 2-4 KM/4. [pn gBWKEHUM TpeboBaMcb

yacTble OCTaHOBKW /19 NOAAEPXAHUS OrHA
B TOMKe, 4TOObl MOCTOSHHO Ob6ecneuvBaTtb He-
obxoaymoe JaeneHve napa. B Te rogpl akvna-
XU C NapoBbIM ABUratesieM He MOrM KOHKYpu-
poBaTb C yXeBbiM/ MOBO3KaMW U NO3ITOMY
He MOSlyYnIM LLMPOKOTO MPUMEHEHMS.
Cutyauma NpUHUMNNaILHO  N3MEeHWach
rocsie Co3faHus ABuUrartenis BHYTPEHHEro Cro-
paHua (O3C). B 1859-1860 IT. dopaHLy3CcKmii
MexaHWK 3TbeH JleHyap nocTpow1 NOPLUHEBOWA
Puc. 1.1. kmnax Hukona KioHbO C napo-  gpurartesib, KOTOpbI paboTan 3a CHET CKura-
BbIM [BUraTtesiem HUA B UWMHApPEe CBEeTW/bHOro rasa. [lpasga,



Puc. 1.2. MepBble aBTOMOGOMAN: a— Kapna beHua; 6 — lNotamba Jaimnepa

KOHCTPYKLIMS Takoro asurarens Gbuia 65mke K NapoBoi MallvHe, YeM K M3BECTHOMY Ham [Bura-
TEN BHYTPEHHErO cropaHusa. boree yaauHylo KOHCTPYKUMIO asurartens co3gan B 1876 r. B Nepva-
H Hukonayc-Asryct OtTo. lMopLuHEBOl ras3oBblii Auratesib OTTO paboTasl Mo YETbIPEXTAaKTHOMY
UMKy (oavH pabounii X0, NOPLUHA U TPU MOArOTOBUTESbHBIX), CMECh ra3a C BO3AyXOM C>KuMasiach
B UWIMHAPE Mepeq, BoCn/iaMeHeHNeM 3anasibHOli CBEYOiA.

PeasibHO NpYMeHUTL ABUraTeslb BHYTPEHHEro CropaHnsl Ha KOMIeCHOM 3KuMaxke yAasioch /b
rocre nepesoja ero ¢ ra3oBoro Tonmea Ha xuakoe HedotaHoe (6eH3uH). 3aciyra B co3faHum Ta-
Koro apvratens npuHagnexut rorwby Jdaivnepy. B 1885-1886 . Hemeuxue nHxeHeps! I, Javiv-
nep n K BeHL He3aBMCUMO [pyr OT Apyra 3arnaTeHTOBa/IM KOJISACKU C ABuratesieM BHYTPEHHEro
CropaHvisi, KOTopble W MPUHATO CYMTaTb NepBbIMM B MUpe aBToMobunsmu (puc. 1.2). .Jpurartens
Jaiimniepa umen YactoTy BpalleHust B 4-5 pas3 Bblllie, Yem Y ra3oBbIX ABUrartesieil Toro BpemeHy,
YTO MNPV PaBHON MOLLHOCTU MO3BO/INMO CYLLECTBEHHO CHW3WUTL rabaputbl U Maccy ABUraress.

Hayano uvctopym poccuiickoro aBTOMOGWIECTPOEHVSA MOMIOKWA aBTOMOGW/Ib, MOCTPOEHHbINA
neTepoypPXCKMIN MPOMbILLIEHHVKaMu E. A. fkoeneBbiM 1 . A. ®pe3e B 1896 T. (puc. 1.3). Dku-
naXK umen OAHOLWIMHAPOBLIA YeTbIpEXTaKTHbIA ABurate/ls U MOr pas3BMBaTb CKOPOCTb CBbILLE
20 KkM/4. [Jpvratenb UMen psf TEXHUYECKVX HOBLLECTB: 3/IEKTPUYECKOE 3aXWUraHue, ChbeMHYH ro-
NOBKY LMNMHAPa, CMasky AeTaneli nog AaB/ieHneM.

CnpaBefiMBOCTU pagu Hafo OTMETUTb, YTO B KOHLUe XIX — Havane XX B. ¢ 6€H3UHOBbI-
MM aBTOMOOMASAMM YCMELUHO KOHKYPVWPOB&a/IM aBTOMOOWAWM C 3NEKTPUYECKUM W MapoBbIM
NpMBOAOM: 6bI7I0 CO34aHO U BbIMYCKa/I0Ch AOCTATOYHO 60/bLUOE UX KONMYecTBO. Ho npeunmy-
wectsa A3C npuBenu K ToMy, 4to nocteneHHo (nocse 1910 r.) BbINYCK 3/1€KTPO- i Napomo-
6uneli cokpatuica 40 MUHUMYyMa.

MapoBble NerkoBble aBTOMOGUIN  GWIPMbI
Crennw, Yaitr n [156n B CLLUA npovsBoawmck [o ce-
penyHbl 30-X rofoB. B AHIIMM NapoBbie rpy30BUKA
®ogeH 1 CeHTrHen Bbinyckaunchb 1 B 50-e rogpl.

B ueniom npyumHOl NpekpaLleHns UX npou3Bog-
CTBa CTavia jaxke He CTO/bKO HK3Kasi S3KOHOMMY-
HOCTb, CKOJIbKO 3KCTTyaTaLoHHble HeynobeTsa:
[ONTniA pa3orpeB KOT/a, C/IOKHOCTb KOHTPOSIA 3a
CWI0BOIi YCTAHOBKOW, 3amMep3aHune Boabl 3MMONA.
KoHel, XIX — Havyauio XX B. Xapakrtepu3sy-
HOTCA Ha4asioM MPOMBILL/IEHHOTO MPOW3BOACT-
Ba aBTOMOOMNE BO MHOMMX CTpaHax Mupa.
B Poccvn cpegun apyrvix npovnssoauTenein Hau- Pvc. 1.3. MepBblii poccuiickuii aBTOMOGW/b,
60nee KpynHbIM B TOT Mepuof SBNAS/ICA aBTo- NocTpoeHHbIi E A. AkoBneBbiM 1 N A. dpese



MOOGWUNbHLIN  oTden Pyccko-Bantuiickoro Ba-

rOHHOrO 3aBofda B Pure. B o6Lyein cno>kHoctu

npegnpuatMe ¢ 1909 no 1915 r. BbInycTWio

6onee 800 aBTOMOGMNEN Mapku «Pycco-Barm»

pasnmuHbIX Mogeneli (puc. 1.4).

KOHCTpyKUMsi 6OMbLUMHCTBA aBTOMOGUNEN,

BbINycKaeMbIX B 3TOT nepuof, vvena obue

TEXHUYECKME PELLEHUS:

— YeTbIPEXKOMECHbIN  (ABYXOCHbIA) 3KMMNax,
nepegHve Koneca ynpas/semble, — 3af-

HVe, Befylwme koneca OblM OCHALLEHbI

MHEBMATUYECKUMUN LULMHAMU;

— HECYLLyIM 3/1EMEHTOM aBTOMOBWIIA ABMsIaCh
pama, B nepeaHeli Yactv KOTOpOli NPOAO/LHO
6bl1 YCTAHOB/IEH MHOTOLWIMHAPOBbLIA ABU- Puc. 1.4. Pycco-bant K-12/20
rateflb BHyTPEHHEro CropaHus;

— TpaHcMmcensa coctosnia 13 QOPUKLMOHHOIO CUENIEHNS, OAHOr0 WM HECKO/bKMX 3ybuarbiX pe-
[OYKTOpPOB (Taloke NPUMEHAINCH LEMHbIE WM PEMEHHbIE Nepeaayn);

— pyneBoe ynpas/ieHne BKIIOYasIO B cebs pynieBoe KOeco, KOTOpoe uvepes pedyKTop 6bu1o CBS-
3aHO C MnepegHNMK MOBOPOTHLIMK Kosiecamu. LLIKBOpHM MpaBoro v f1eBoro ynpasnsembxX KO-
JIEC COEOVHSIINCH LLIAPHVPHOW Py/eBoli Tpanewueil.

MHorve NpUHUMNMabHbIE pPeLLeHUs, 3a/10KEHHbIE B KOHCTPYKLMIO aBTOMOOUASA B Te rofpbl, yc-
MELLUHO MPUMEHSIIOTCA N B HaCTosILLIEE BPEMS.

CoepxvBasio pasBuUTVie aBTOMOBUAM3ALMN B YKa3aHHbIA Nepuros, To, YTO BbiMyckaemble aBTo-
MOGWUIN UMENM BbICOKYIO LiEHY NP HW3KOW HafdeXHOCTU. OHM MpuoBpeTasinch Mo COCToATe b-
HbIMW /II0AbMM, NGO /19 OCHALLEHWST apMUN.

Hayasiom MaccoBOro Bbifycka aBTOMOGW/IEN MOXHO CuMTaTb CO3JaHVe amepukaHCKUM npes-
npuHumatenem leHpyn dopaoM yaauHoli KOHCTPYKUMM aBTomobuns «Ford-T» (puc. 1.5) n npumeHe-
HYe 417 ero c6opkn ¢ 1913 r. cneuyaM3npoBaHHOIO KOHBeiepa, YTO NMO3BOJIUIO PEe3KO YBe/n-
UMTb O6BEMBI BbIMYCKA W, KakK CNeACTBYE, CHU3NUTb cebecToMMocTb asTomMobunsa. 3a 19 et 6bu10
BbIMyLLEHO CBbille 15 MH 3TVX aBTOMOGUNE. ABTOMOGW/b CTasl AOCTYMNEH rpaxaaHaMm Co cpef-
H/M focTaTkoM. MOXHO ckasaTb, YTO MMEHHO TOr4a aBTOMOOW/Ib M3 9K30TUYECKON UIpyLLKL npe-
BPaTWICA B MaccoBOe TPaHCMOpPTHOE CPeACTBo.

BaxxHoli BEXOIN B MCTOPMM aBTOMOOUIECTPOEHUSA SBMSETCA HAaYau1o NMPUMEHEHNS Ha aBTOMOOK-
NAX ABUratenst BHYTPEHHEro CropaHusi C BOCM/IaMeHeHVWeM OT okaTtvsl. .JaHHblid Tvn asuratens
6bU1 3aMaTeHToBaH HeMeUKVM uHxeHepoM Pyponbtom [Ausenem B 1892 r, HO Ha aBTOMOOWAX
(B MepByt0 OYepesb rpy30BbIx) AM3e/b Haua CepuitHo ycTaHasmBaTbes B 20-e rogsl XX B. (puc. 1.6).
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Mepriog ¢ KoHua 20-x rofoB A0 Havasia BTOpoii MUPOBOW BOVHbI XapakTepr30oBasiCs COBEp-
LLIEHCTBOBAHNEM OTAE/bHbLIX CUCTEM aBTOMOOWUNISA, YBE/IMUYEHNEM MOLLHOCTU ABUraTesneil n cKopo-
CTein ABMKEHNSA. PUPMbI-M3rOTOBUTENN IKCMEPUMEHTUPYIOT C MECTOM PacrOIOXEHUs ABuraTens,
C YCTPOWCTBOM MOABECKU U TpaHcMuccum. Mo 3akasy apMmuy CO3L4a0TC MHOTOOCHblE aBTOMOGW-
W, B TOM 4/C/ie MOBbILLEHHOW MPOXOAMMOCTU. KOHCTPYKUMM aBTOMOGUIEA pa3fIMyHOTO HasHaue-
HUS HaYMHAKOT CYLLECTBEHHO OT/IMYaTLC ApYr OT Apyra.

Mocne Bropoit MupoBoii BoliHbl (B 50 — 60-e IT.) Npou30LWIo pe3koe yBenmyeHne o6beMOB
BbINycka aBTOMOGWEN.

PeBOMOLUMOHHBIM pEeLLEHNEM TOTO BPEMEHW GbU10 MaccoBoe NpPYMEHEHWE B KOHCTPYKUUK fer-
KOBbIX aBTOMOGW/E/ 1 aBTOOYCOB HecyLyx (6e3pamHbIX) Ky30BOB. 3TO MO3BOSIMIO 0G/IErIUTHL aB-
TOMOGW/Ib, 3KCMIEPUMEHTMPOBATbL C (DOPMOI Ky30Ba, PacrofioKUTb ABMraTesib Nonepek aBToMobu-
N5, cAenatb BegyLMM nepejHve Koneca u T. [,

Ho peskoe yBenuueHve KonmyecTBa aBTOMOOGWMER MPUBENO W K HEraTMBHbIM MOCNeACTBUAM:
MOBbICM/IOCb YNCO MOTMOLLMX M paHeHbIX Ha [oporax, 3arpsasHuIach OKpyxawlas cpefa, crana
OLLyLATLCA HEXBATKA Yr/1eBOAOPOAHOIO TOM/MBA.

[ 17 yMeHbLUeHVs1 TSHXKECTU MOCNeACTBUA MaccoBOW aBTOMOOUIM3aUMn hUpMbI-13roToBUTENN
oA, AaBneHnem o6LEecTBa 1 rocyAapcTBa CTa/ii BHOCUTb B KOHCTPYKLMIO CYLLECTBEHHbIE U3MEHE-
HUA. MOXHO Mpoc/ieguTb TpM 3Tana COBEPLUEHCTBOBAHMSA KOHCTPYKLMM aBTOMOOGWEN:

1 TloBbiWEHVE KOHCTPYKTVBHON 6e30nmacHoCTM (C Hadasta 60-X rogos).

B 3TOT nepuopg Ha aBToMOOWIE CTasiM NMPUMEHATLCA PEMHM U NoAylkun 6e3onacHocTn, 6e30-
nacHble CTeKNa, ABYXKOHTYPHbIE TOPMO3HbIE CUCTEMbI, YAAPOMorowalme 6amnepbl v T. 4,

2. YMmeHblUeHVe pacxoda Tor/wea (nocne HeddTsHbIX Kpusncos 70-X rodos).

B 310 Bpems Haydanacb 60pbba 3a CHWKEHMe COBCTBEHHOW MacChbl aBTOMOOWAS, MNpuaaHue
emMy aspoauHammueckmx doopm. COBEPLUEHCTBYETCS KOHCTPYKUMSA ABUrateneid, LWH, vccriemyetcs
BOMPOC MPUMEHEHVSI &IbTEPHATUBHBIX (HE HE(PTAHOrO MPOMCXOXAEHUS) BWAOB aBTOMOOWIBHOMO
TOn/mBa.

3. YMeHbLLEHVE HEraTUBHOTO B/IMSIHMS Ha OKPYXaloLLyto cpeay (C cepeauHbl 80-X roaos).

CoBepLLeHCTBYeTCA pabouunii npouecc Apuratess, NPUMEHSIIOTCA pas/iiHble qTLTPbl U HEIAT-
panu3atopbl OTpaboTaBLUMX [a30B, YMEHblUaloWme 06beM BpeaHbIX BbIOPOCOB aBTOMOGWIS.
3a CYeT pas/INYHbIX KOHCTPYKTMBHBIX PELLEHWIA aBTOMOGW/Ib CTAHOBUTCS MEHEE LLYMHbIM. Bo3HuM-
KaeT BOMPOC O MPMUCNOCOB/IEHHOCTU KOHCTPYKUMM aBTOMOOUAA K nepepaboTke (yTuamsauum) noc-
e npekpalleHns akcnayaraumn. Vccnenytotca 3KoMorMyecky YncTble TUMbl CUMOBBIX arperaros.

OpraHusaums MaccoBOro MpOM3BOACTBA aBTOMOOW/IEA B Halleil CTpaHe NpMXOoauTcs Ha ne-
prog 1932-1 941 1. n cBsI3aHa CO CTPOUTENLCTBOM HMKEeropofckoro aBToMoOuIbHOrO 3aBo-
ha (HbiHe TA3) 1 pekoHCTpyKumeli MockoBckoro 3asoga AMO (HbiHe AMO 3WJT). A3 Bbimyckasl
rpy3oBble aBTomoounm FA3-AA un nerkoeble MA3-A (puc. 1.7), MOCKOBCKWIA 3aBO4— rPYy30Bble
3NC-5(puc. 1.8).

Puc. 1.7. lerkoBoii aBToMO6Ub FTA3-A, 1932 T. Puc. 1.8. ABTomobunb 31C-5,1933 .
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Pvic. 1.9. OTeuecTBeHHbIe fierkoBblie aBTomoounm 50-60-x r.; a— FA3-M20 «[Mobega», 1954 r.;
6 — 3A3-965,1965 r.; B— MA3-21 P «Bonra>, 1965 r.; r— MockBuny-407,1959 r.

B rogpl Benvikoii OTeuecTBEHHON BOViHbI M MOC/E ee OKOHYaHWsl ObUiv BBELEHbI B CTPOI HOBbIE
3aBoAbl B ropogax YnbaHoscke (YA3), MuHcke (MA3), 3anopoxbe (3A3), KpemeHnuyre (KpA3), Mu-
acce (YpanA3) u T. 4. Pa3BepHyT MaccoBblli BbIMyCK /IETKOBbIX aBTOMObUIen Ha MoCKOBCKOM 3a-
BOAE MasIoNUTPaXHbIX aBToMobunein M3MA (Bnocneacteum «MockBiy»). HekoTopble mMogenv ner-
KOBbIX aBTOMOGW/EN 3TOr0 neprofa n3obpaxeHsl Ha puc. 1.9.

Peskoe yBennueHne ob6bemMa BbIMycka OTEYECTBEHHbIX aBTOMOOW/EN CBA3AHO C BBefeHVEM
B CTpoii B 1970 r. Bomkckoro aBToMo6mnbHOro 3aBoga (BA3, I. TonbsITTh) 1 YyTb No3xe Kamckoro
o6beanHeHus Mo NPoM3BOACTBY GoMbLUErpy3HbiX aBTomobunen (KamA3, r. HabepexHbie YenHbi).

§2

ABTOMOBW/1b 1 COBPEMEHHOE OBLLECTBO.
TPEBOBAHNA K KOHCTPYKUNIA.
3AKOHOOATE/IbHbLIE OrPAHNYEHNA

CoBpeMeHHOE 06LECTBO HEBO3MOXHO MpeAcTaBuTb 6e3 aBTomoouns. B mupe (Ha 2004 r.) exe-
rofHO NPOV3BOANTCS:

— CBbllle 42 MH NIerkoBbIX aBTOMObueld;

— 0KOMo 5 M/H Nerkx pa3sBo3HbIX aBToqyproHOB;

— 0KOMo 1,5 MH rpy30BbIX aBTOMOGWMENR, 13 HX 780 TbIC. TSHKE/bIX IPY30BUKOB;

— cBbiwe 240 Tbic. aBTOHYCOB.
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MHOTOMW/I/TMOHHDBIA @aBTOMOGW/IbHBIA  PbIHOK XapakTePU3YeTCA 3HAYMTENbHLIM  KOJIMYECTBOM
npovssBoguTeneli aBToMobuneli, MHOroobpasmem KOHCTPYKUMIA, CO34aHHbIX 411 UCMO/b30BaHus
B pa3/IMyHbIX cdlepax AeATeNlbHOCTU YesioBeka: nepeBo3ka rpy30B M Macca>KvpoB, akTMBHOE Mpo-
BefeHne gocyra. ABTOMOOW/Ib MO>KET ObiTb NPEAMETOM MaCcCOBOrO MOTPe6/eHns, CpeacTBOM 4/
3aHATVA CMOPTOM, HOCWUTENIEM pPas/IMYHbIX BUAOB BOOPYXEHUS W T. A, Ha nepsblii B3ris4, MHOrO06-
pasue cthep NPUMEHEHNS U 33fa4, KOTOPbIE A0/MKHbI PeLlaTbCs ¢ MOMOLLBI0 aBTOMOGWS, NPUBO-
[JUT K XaOoTUYHOMY Pas3BUTWUH aBTOMOOW/IbHBLIX KOHCTPYKUMIA. B aeiicTBUTENbHOCTY aBTOMOGWIb-
HbIi MMP XXMBET MO JOCTATOYHO XECTKMM Npasunam, W, YTobbl MOHATbL 3T Npaswna, Hado cHava-
Na pasobparbcs, kakve TpeboBaHWS NPeabsABSOTCA K KOHCTPYKUMM aBTOMOGWIS U KTO 3TW Tpe-
60BaHUs BblABUraeT.

TpeboBaHMsi K KOHCTPYKLMM COBPEMEHHOTO aBTOMOGW/S BbIABUralOTCH CO CTOPOHbI O6LLECTBa,
BMagenblia 1 M3rotoBuTens aBToMobuns.

O6LecTBO 06ECNOKOEHO TEM, YTOObl aBTOMOOW/Ib He MPeACTaBsisi/T MOBbILEHHON ONacHOCTU
Ans Ntofeit, He 3arpasHsl Ype3MEPHO OKPYXKatoLLYHO Cpedy.

Bnapenew, aBTOMOGWS XENaeT, YTobbl OH Cam, ero naccakupbl Wi rpy3 b GbICTpo, 6€30-
NacHO M C HaUMEeHbLUMMKX 3aTpaTamMy JOCTaB/EHbI K MyHKTY Ha3Ha4YeHusi. [py 3TOM COBPEMEH-
Hbli @BTOMOGW/Ib BO MHOTMX C/lydasix paccMaTpuBaeTCs Brafe/bLeM He TObKO Kak TpaHCnopT-
HOEe CPefCTBO, HO M Kak MaTepuasibHbili NMpeaMeT, KOTOPbIA AOMKEH AOCTaBNATb EMy aCTETUYECKOe
YAO0BO/LCTB/E CBOMM BHELLHVMM BWAOM, 0becrneuvBaTtb KOMGIOPT Npy MCMO/b30BaHUM, NOAYEPKU-
BaTb YPOBEHb €ro 6/1aroCoCTOAHNSA U T. M.

MponsBoauTeNlb aBTOMOGUNS, YuuTbiBasi TpebGOBaHWA OOLLECTBA, CTPEMMTCS MPUCMOCOBUTL
KOHCTPYKLMIO aBTOMOOWUNS K xenaHuam GyayLuero Bnafernbla U CHU3UTb Ce6ecTorMOoCTb ero npo-
N3BOACTBA.

Ha 3atane npou3BOACTBa M3rOTOBUTENb TaKKe MpeabsiBAseT TPebOoBaHWSA COOTBETCTBMS pas-
paboTaHHOW KOHCTPYKLMN TEXHOMOTMYECKUM BO3MOXHOCTAM 3aBOAOB, MAaTEHTHOM YUCTOThI U3fe-
JWS1 1 Mpod., MO3BO/SOLWLME 06ecneyrBaTb B KOHEYHOM UTOTe KOHKYPEHTOCMOCOGHOCTL BbIMyCKa-
€MbIX aBTOMOGUNIENA.

Kpome Toro, TpeboBaHWsi K KOHCTPYKUMU CYLLECTBEHHO 3aBWCST OT YC/IOBUIA 3KCT/TyaTaumu,
T. €. Ha KaKyx Aoporax, B Kakux KMMaTu4eckmx 3oHax OyAeT aKcryaTmpoBaTbCs aBTOMOOWU/b, Ka-
KX MacCaxupoB WM Kakue rpy3bl NpeanonaraeTcs nepeBo3unTb.

CpaBHeHne BecOMOCTV TpeboBaHwiA, BbiABUraembix OOLLECTBOM, BfaferbLeM, U3roToBuTe-
IEM MOKasbIBaEeT, UTO TPEOOBaHMSA NEpBOI CTOPOHbI 06s13aTe/bHbI 47151 BbINOSIHEHUS W OTPaXKEHbI
B rOCyAapCTBEHHbIX HOPMATUBHbLIX akTax (3aKoHoAaTeslbHble orpaHuyeHus). Mpouve TpeGoBaHws
K KOHCTPYKUUM aBTOMOOWNA AVKTYET Oyaylumii Bnajenel, nokynas TOoT aBTOMOGW/b, KOTOPbIA yao-
BNETBOPSIET €ro TpeboBaHUAM B HambosibLueli cTeneHn. TpeboBaHUs U3rOTOBUTENST K KOHCTPYKLMK
ABNSAIOTCA BTOPUYHLIMKW, T. €. Hanmpas/ieHbl Ha YAOBETBOPEHME TPeboBaHWN Kak MOXHO 60sbLue-
ro uvcna Gyaylyx BnagenbLes.

ABTOMOOU/b, B HaMbO/bLLEN CTEMEHW YAOBMETBOPSIOWMIA TPeboBaHUAM BradernbLa, obLiecT-
Ba M U3rOTOBUTENS, CUMTaeTCs Havnbosnee adhheKTMBHBIM 1 KaueCTBEHHbIM. KayecTBo aBToMO6uIs
onpeaensieTcss COBOKYMHOCTbLIO €ro CBOWCTB, ONpeferistoLLyX CrIOCOOHOCTb Y0BNETBOPSATL 3aJaH-
HbIM TPEGOBaHMAM B ONpPeAe/eHHbIX YC/IOBUAX 3KCTyaTauuu.

Monpobyem pa3obpaTbcsi B TOM, KakvMe CBOMCTBA aBTOMOOW/IS ONpedensitoT ero KauyecTso.

Bce cBoiicTBa aBTOMOGUIA MOXHO pa3buTb Ha Tpu rpynnbl: OYHKUMOHaUTbHbIE, NOTPebuTesb-
CKMe W CBOIiCTBa O6LLECTBEHHO 6e30nacHOCTM.

dyHKUMOHANbHbIE CBOWCTBA ONpeaensioT CrocoObHOCTb aBTOMOOMAS 30OHEKTUBHO Bbl-
MOSHSTL CBOK OCHOBHYIO (DYHKUMIO — MEPEBO3KY JIOAEN, rpy30B, 060pyAoBaHus, T. €. Xapak-
Tepu3yrT aBTOMOOW/Ib Kak TPAHCNOPTHOe cpeacTBO. K 3Toli rpynne CBOWCTB, B YaCTHOCTM, OT-
HOCATCS:

— TSAroBO-CKOPOCTHbIE CBOWCTBA — CMOCOGHOCTb ABUraTbCsi C BbICOKOW CPEAHE CKOPOCTLH, WH-

TEHCVBHO Pa3roHSATLCS, MpPeoaoneBarb NOALEMb;
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— ynpaBisAemMoCcTb 1 YCTOAYMBOCTb — CMOCOGHOCTL aBTOMOOWNA M3MEHATL (YNpaBnsiemMocTb) Win
NOAAEp>K1BaTb MOCTOSHHLIMM (YCTOAYMBOCTL) MapameTpbl ABU>KEHMSA (CKOPOCTb, YCKOpeHue,
3amefiieHne, HanpasfeHne ABVKEHNS) B COOTBETCTBUW C AENCTBUSIMW BOAWTENS;

— TOM/MBHAst 3KOHOMWYHOCTb — MYTEBOI pacxof TOM/MBa B 3aJaHHbIX YC/IOBUSX SKCMyaTaumu;

— MaHeBPEHHOCTb — CMOCOBHOCTb ABUXEHWNS Ha OFPaHUYEHHbIX MIOLWLAAsAX (Hanpumep, Ha y3Kux
ynmuax, BO ABopax, NapkuHrax);

— MpPOXOAVMOCTb — BO3MOXHOCTb ABVDKEHUS B TSHKE/bIX AOPOXHbIX YCIOBUSIX (CHET, pacnyTuua,
npeooneHne BoAHbIX Nperpag 1 T. M) 1 no 6e340poxbIo;

— MJIaBHOCTb X0Aa — CMOCOBGHOCTb ABMXEHWS MO HEPOBHLIM AOporaM Mnpy AONyCTMMOM YPOBHE
BMOPOBO3AENCTBMS HA BOAUTENS, MaCcCaXMPOB W HA caM aBTOMOGW/Ib;

— HagexHocTb — 6e30TkasHas akcnnyaTauuns, AMTenbHbIA CPOK CyxObl, NPUCNOCOBGAEHHOCTb
K NMPOBEAEHUI0 TEXHNYECKOrO OBGCYXVBaHUS WU PEMOHTa aBTOMObUNS.

Komnnekc noTpebuTenbCKUX CBOWCTB XapaKTepu3yeTcsi CMOCOOGHOCTbI YAOBIETBO-
pATb TpeboBaHWsi Bradenbla aBToOMOOWAA (BOAMTENs, Maccaxupa), He CBSA3aHHble Hemno-
CpefCTBEHHO € 3P(PEKTUBHOCTbLIO BbINOMHEHMSA TPAHCMOPTHOroO npouecca. B atom cnyvae aB-
TOMOOW/Nb paccMaTpuBaeTCs He Kak TPaHCMOPTHOE CPeACTBO, a Kak /iMyHasi COH6CTBEHHOCTb
BrafenbLa, YacTb ero obpasa xu3Hu. NepeyeHb NOTPeOGUTENLCKUX CBOMCTB aBTOMOOWISA Ka-
XObIM YesloBeKOM onpefensieTca uHameBuayanbHo. K noTpebutenibCkum CBOWCTBAM  MOXHO
OTHECTY:

— YpOBeHb komcopTa Mpu UCMOMb30BaHUM — CIIOKHOE CBOWCTBO, OnpegenseMoe yaobCcTBOM
nocagkv, BXOAa-BbIX0Aa, Ha/MHYMEM CHCTEM PEry/IMpOBaHUs TeMnepatypbl (OTONWUTENb, KOH-
[OVILIMOHEP, KIMMAT-KOHTPO/Ib), Ka4ecTBOM ayAuOCUMCTEMbI, Ha/IMuMeM CEpPBOMNPUBOAOB (3/1ek-
TPOMOABLEMHVKN CTEKO/, OMCTAHLIMOHHOE 3aKpblBaHUe ABepeli U T. M), KAYeCTBOM MaTepuasios
06VBKM ca/loHa N T. [,

— NpUCNOCcoBNEHHOCTL K MEPeBO3KE TFPOMO3AKMX WM J/IMHHOMEPHbIX BeLleid (Hanpumep,
NbIX);

— Ha/MumMe YCTPOICTB CBA3W C BHELLHMM MMPOM (BCTPOEHHLIN TeniethoH, TeNeBn3op, Hasurauu-
OHHas cucTema);

— MpUBNEKATENbHOCTL BHELLHETNO BUAa aBTOMOOWNS;

— MNPEeCTUXHOCTb N COOTBETCTBME MOAE.

CBolicTBa 06LIECTBEHHON 6€30MaCHOCTU, Kak MpaBW/IO, XXECTKO periameHTUpYHTCS rocy-
[apCTBOM B 3aKOHOAATESIbHOM Mopsiake (3akoHOAATesNbHble OrpaHUYeHUst) U KOHTPOMPYHOTCH
nepes Ha4a/ioM BbINyCKa MOAE/M N B TEUYEHVE CPOKa CrTyXObl NpY NEPUOANYECKNX NPOBEPKAX Tex-
HWYECKOTO COCTOSHMSI aBTOMOGWA B MPOLLECC 3KCnayaTaumn.

CaolicTBa 6€30MacHOCTU NoApasaensTcs Ha TpU MoArpynnbl:

6€e30nNacHOCTb akTMBHasi,naccMBHas 1 3Ko/0rmyeckas.

CBoiicTBa aKTMBHOI 6€30MaCHOCTM XapaKTepusytoT CNOCOBHOCTb CHUXATb BEPOSITHOCTb BO-
B/IeYEHNS aBTOMOOWIS B JOPOXHO-TPAHCMOPTHbIE MPOVCLUECTBMS Y BK/IOYAOT B CEOS:

— TOPMO3Hble CBOWCTBA — CMNOCOBGHOCTb aBTOMOOUIA ObICTPO CHIDKATb CKOPOCTb U HAAEXHO
yAepXMBaTbCA Ha MECTE;

— ynpaB/SiEMOCTb U YCTOMYMBOCTb B aBapwiiHbIX pPeXMMax — CMOCOGHOCTb aBTOMOOGWUIIA
K COBEPLUEHMNIO PE3KUX MaHEeBPOB B KPUTUYECKMX CUTyaumsix (06bess NpensTcTBus, Kpy-
TOn NoBOPOT);

— 0630pHOCTbL C MecTa BOAMUTeNs — BO3MOXHOCTb BOAMTENS MOMyHYATb BU3YasbHYH MHAGIOpP-
Maumio 06 OKpyxatwLleli 06CTaHOBKE CBSi3aHa C KOHCTPYKUME CTEKOs, 3epkasl 3afHero
BMga uT. n,;

— BHELLHIOI MHCOPMAaTUBHOCTL aBTOMOOW/ISA — KOIMYECTBO, LIBET, MECTO PACMOOXKEHWSI BHELL-
HX CBETOBbLIX NPUOOPOB (Chap, ykasaTeneil NoBOpoTa, CUrHa/I0B TOPMOXEHUA U T. .);

— YPOBEHb LLyMa Ha paboyeM MecTe BoauTess — CTeneHb CHUDKEHWS paboToCMOCOBGHOCTN BOAY-
TeNs nNpu 4/MTENTbHOM BO3AEWCTBUN LyMa.
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CBolicTBa naccvBHOl 6e30MacHOCTV ONpeaenstoT CNOCOBHOCTb CHU>KATL TA>KECTb Mocnes-
CTBUI Y)k€ COBEPLUMBLUMXCA [OPOXHO-TPAHCMOPTHBIX MPOVCLUECTBUIA W BK/IKOHAOT B Ce6S:

— CBOIWICTBa, CHWXaloLye ypoBEHb TpaBMaTusMa BOAUTENS U NacCaxXUpoB NpW aBapuu, CBA3a-
Hbl C 3HEPronor/IoLWAOLLYIMYA CBOWCTBAMM Ky30Ba, Ha/IMYMEM 3allMTHbIX YCTPOWCTB (PeMHEN,
HaayBHbIX nogyLiuek 6e30nacHoCTW, AeMNAMPYIOLLMX SMIEMEHTOB BHYTPU Ky30Ba, MOATO/I0BHY-
KOB), KOHCTPYKUMEl CTeKOs, PyneBOV KOMOHKW, BHYTPEHHEl OTAE/KN CasloHa;

— CBOINCTBA, CHWXaloLLMe YpoBEHb TpaBMaT3Ma NeLexoios, onpesensioTcs, Hanpumep, OTcyT-
CTB/IEM TPABMOOMACHBIX HAaPYXHbIX BbICTYNOB aBTOMOOWNS;

— noXapo6e30MacHOCTb OnpeaenseTcs KOHCTPYKUMEA TOM/MBHOM CUCTEMbI, MECTOM Pacrosio-
XXEHUA TOM/IMBHOIO 6aka, Ha/lMuMeM CPeACTB MOXaPOTYLLEHUS W T. M.

CBolicTBa 9KON0rM4YeCcKoin 6e30MacHOCTN XapakTepusytoT CTeneHb BO3AENCTBMS aBTOMOG-
I HA OKPY)XAtOLLLYIO cpefly U BKIIoYatoT B Cebs:

— YPOBeHb BPeHbIX 3/IEMEHTOB B OTPabOTaBLUMX rasax aBTOMOOW/IbHbIX ABurareneli — cTeneHb
3arpsA3HEHNs BO3AYLUHOW cpeabl TOKCMYHBbIMW BELLEeCTBaMu, B NMEPBYIO OYepeab OKCUAOM Yrie-
poda, OKUcnamm asoTa, YriieBoA0POAOM, Caxkel;

— YPOBEHb BHELLHETO LLyMa — YpOBEHb BPEAHOTO BO3AENCTBYS Ha SII0AEei, Haxoasawmxes B6m3m
OXWB/IEHHbIX aBTOMarucTpanei;

— CTemneHb WCMoMb30BaHWS 3KOMOrMYeckn 6e3BpesHbIX MaTepuasioB B KOHCTPYKLMM aBTOMOOUNS,
HanpumMep 6e3ac6ecToBbIX TOPMO3HbIX KOMOAOK;

— MPUCNOCOBNEHHOCTL K YTUIM3aLMY — NPUCNOCO6/IEHHOCTL aBTOMOOWNA, ero y3/10B 1 arpera-
TOB K MOBTOPHOW nepepaboTke Moc/e BbIXoda U3 CTPOSi.

B HacToslLLEee BpeMsi HOBble aBTOMOGUN, BbinyckatoLpyecs B Poccuv Wiv BBO3VIMbIE Ha ee Tep-
pUTOPUIO, MPOBEPSIIOTCS Ha COOTBETCTBME E€BPOMENCKVM HOpMam 6e30MacHOCTH, W3/IOKEHHbIM
B MHOroumcsieHHbIx Mpasunax EBponelickoil akoHoMm4eckoi kommcemn OOH (Mpaswiax ESK OOH).
Mpoueaypa MOATBEPXAEHUA COOTBETCTBMSA TpeboBaHWAM [IpaBwi HasbiBaeTcs ceprudmkaumeri
aBTOMOOW/IA, ¥ MPW MOMOXUTENBHBIX €€ pe3yNbTatax KOHKpPeTHas MofeSb WM BCE CEMENCTBO aB-
TOMOGWNEV NoMy4YatoT AOKYMEHT-0406peHNe Tna TPaHCMOPTHOrO CPeacTsa.

B akcnnyatauum TpeboBaHmsi 6€30MacHOCTV aBTOMOOUA KOHTPO/IMPYIOTCS NPY NEePUOANYECKMX
roCyJapCTBEHHbIX TEXHUYECKMX OCMOTPaXx.

CyLuecTByeT elle OAVH BuWA 3aKOHOAATe bHbIX OFPaHUYEHWI, HamnpaBfeHHbIA Ha NpenoT-
BpaLLeHe Ype3MEepHOro M3Hoca aBTOMOOW/IbHBIX JOPOr U CBA3AHHBIA C KOHTPOMIEM 3a aBTo-
MOBUIIAMK, pas3Mepbl KOTOPbIX HE COOTBETCTBYKOT FeOMEeTPUYECKMM pa3Mepam 3/1eMeHTOB
aBTOMOOGU/IbHBLIX [opor. 310 MpefernbHble 3HavyeHus rabapuTHbIX, BECOBbLIX MapameTpoB
TSKE/bIX TPY30BbIX aBTOMOGW/EN, aBTOMOe3[0B, aBTOOYCOB W MaKCUMa/IbHO [OMyCTUMble
BEPTUKaSIbHbIE HArpy3ky OT OTAE/IbHbIX OCEli Ha [OPOXHOe MOKPbITWe (OCeBble Harpysku).
YKa3aHHble npefenibHble 3HauYeHus1 YCTaHaB/MBAKOTCA TOCYAapCTBOM B 3aBMCUMOCTU OT KOH-
CTPYKUMM aBTOMOGWUAS WM AOPOXHbIX YCNOBUA. py WX MPEeBbIeHUM [ABWXKEHVEe Mo Joporam
JonyckaeTca npy cobnogeHnn crneuyanbHbix Tpe6oBaHUli 1 kakaas Takas nepeBo3ka obnara-
€TCA OOMNOMHUTENBbHLIM [OPOXHbLIM Ha/IOrOM /191 KOMMEHcaLyy NOBbLILLEHHOTO U3HOCA [OPOX-
HOro MOKPbLITUA.

Mpvimep BECOBbIX M rabapuTHbIX OrpaHUYeHnin B P® A1 NATUOCHOTO cefe/lbHOro aBTonoesaa
(aBYXOCHBIV TAra4 1 TPEXOCHBIA NOAYMPULEN) NPY ABMXEHUM MO MarncTpasibHbIM Joporam npuee-
OeH Ha puc. 1.10.

Bce nepeuncrieHHble Bbile CBOWCTBA MOXHO OLEHUBATb, €C/W OnpefesieHbl YC/I0BUS 3KCTTy-
arauyn.

Ycnosust akcriyatauum asToMOOWAA NOAPa3AensoTea Ha:

— [OpOXHble YCNOBWS SKCM/yataumn, Onpeaensiowmecs XapakTepucTukaMmy aBTOMOOWIBbHON

Joporn (NoAbEeMbI, CMyCKW, MOBOPOTbI, TMM AOPOXHOIO MOKPLITUSA, LUMPUHA NPOE3XeNR YacTun

W T. N.), UHTEHCMBHOCTBIO [BWKEHUS TPaHCMOPTHOIO MOTOKA, 3HAYeHWEeM 3aKOHOAATESIbHOTo

OrpaHNyYeHns CKOpoCTy;
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notoT

no6.5T1
(onpepenseTca Hecylei
CMOCOBGHOCTLIO LUMH)

Puc. 1.10. BecoBble u rabapuTHble orpaHnyeHns B P® a1 nATMOCHOrO cefesnbHOro aBTo-
noesga: rabaputHas LwwyvpuHa o 2,55 m (pedppr>kepatopbl go 2,60 M); nonHas Macca o 38 T,
BbicoTa A0 4 M; AnHa o 20 m

— MPUPOAHO-KIUMATUYECKME CBOICTBA 3KCM/lyaTaumy, onpeaenstomecs TemnepaTypoid, Brax-
HOCTbHO, [JAB/IEHMEM OKPY)XXAIOLLEro BO34yXa, VHTEHCMBHOCTHIO OCAAKOB, CE30HHLIM U3MEHEHN-
€M COCTOSIHWSI JOPOXHOTO MOKPLITUST;

— TpaHCMOPTHbIE YC/IOBYS SKCM/TyaTauyn, onpeaensitoLmecs AasbHOCTLIO NePEBO30K M PaCCTOSIHU-
MU MESKIY OCTAHOBOYHBLIMW NMYHKTaMK, BUAOM W XapaKTepucTMKammn rpysa, KOJM4ecTBOM nac-
CakMpOB U T. 4.;

— 3KOHOMMYECKMe YCoBUsl aKCNlyaTauumn, onpeaenstolmecs YpoBHEM LiEH, TapudhoB, HasoroB
B TOM WM MHOM rOCYOapCTBe;

— coumanbHble YCOBUSI KCMyaTaumn, onpeaensomecs npeacTaB/eHnsiMn notpeduteneli as-
TOMOGW/ISA O MOAE, NPECTMKHOCTM U T. A,

Habop CBOWCTB, OMNpeaesisoLmMX KavyecTBO aBTOMOOWU/ISA, MX BECOMOCTb MO OTHOLLEHWUKO Apyr

K Apyry, OyayT 3aBUCETb OT MPEACTaBMEHUI KaKAOrO KOHKPETHOrO YesIoBEKa, OT MOSIUTUKW rocy-

[apcTBa B [aHHbIN Neprog, YCNoBWIA Npeanosiaraemoii aKkcnayarauyn. YunTblBasi, YTo coYeTaHue

3TWX (hakTOpOB AAET OFPOMHOE KOMMYECTBO BApUAHTOB, CTAHOBUTCS MOHSITHLIM TO MHOroo6pasue

KOHCTPYKLMWIA aBTOMOBUNEN, NPefCcTaB/EHHbIX HAa PbIHKE, Kaxodasi U3 KOTOPbIX 06ecneynBaeT Ham-

NyJdlliMe CBOWCTBA A/19 KOHKPETHbIX NOTpe6uTeneli 1 yCnoBuii aKcnlyatauuu.
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83

OBLLL EE YCTPOICTBO ABTOMOBWNA

HecMoTpsi Ha OrpoOMHOE MHOroobpasvie TMNOB 1 MOAENEl COBPEMEHHbIX aBTOMOOWMEN, KOHCTPYKLUMS
Kaxoforo 13 HYX COCTOUT M3 Habopa arperaTos, Y3/10B Y MEXaHV3MOB, Ha/Mume KOTOpbIX MO3BO/SET Ha-
3bIBaTb TPAHCMOPTHOE CPEACTBO «aBTOMOOWIEM». K OCHOBHBIM KOHCTPYKTVBHBIM G/10KaM OTHOCSTCS:
— [aBurarens;

— [IBU>KATESb;

— TpaHcMuccus;

— CUCTEMbI yNpaB/eHnsi aBTOMOOUNEM;

— HeCcyLas CUCTeMa;

— MoABecka Hecylleli CUCTEMbI;

— Ky30B (KabuvHa).

Javratenb SBNSETCA UCTOYHWMKOM MEXaHWYECKON IHEPrvW, HEOBXOAVMMON /1A ABKEHWS aB-
TOMOBUNS. MexaHndeckast 3Heprvsi MoslyydaeTcsl 3a cHeT npeobpasoBaHus B ABuratene apyroro
BUAA 3HEpPrn (3HEprum CroparoLLero TOn/MBa, 3MEeKTPO3HEPrn, 3HEPTMU NpeaBapuUTesIbHO Cxa-
TOro Bo3fyxa W T. M.). VICTOYHMK HEMEXAHUYECKON SHEPTM, KakK NpaBWIo, HaxoauTCsl HemocpeacT-
BEHHO Ha aBTOMOGWNE U BpeMs OT BPEMEHW MOMOJHSAETCS.

B 3aBMCMMOCTM OT BMZa UCMO/Ib30BAHHOM SHEPrM 1 NpoLiecca ee npeobpasoBaHns B MEXaHUYECKYHO

Ha aBTOMOGWNE MOTYT NPUMEHSATHLCS:

— [Buratenu, MCnosnb3ytoLLye SHEPTMI0 Cropatowwero Tonmea (MOpLUHEBON ABuratefib BHYTPEH-
HEro cropaHusi, rasosasi TypbuHa, NapoBOi ABuraTesb, POTOPHO-MOPLUHEBON ABuUratens Ban-
Kens, Asuraresib BHELHero cropaHust CTupavHra u . n.;

— [BWrarteny, WCrosib3yloLLme 3/1eKTPO3HEPIU0, — 3/1EKTPOABUraTeNy;

— [ABvraTtenu, Ucnosb3yolye 3HEPruo NpeaBapuTe/lbHO CKaToro BO3AyXa;

— [Buraten, WCMosb3yoLye SHEpPri0 NpeaBapuTeslbHO PacKpyUYeHHOro MaxoBuKa, — Maxo-
BWYHbIE ABUraTenu.

Haunbonbluee pacnpocTpaHeHe Ha COBPEMEHHbIX aBTOMOOWIIAX NOMyYnIn NOPLUHEBbIE ABUra-
TeM BHYTPEHHErO CropaHuis, MCMOMb3ylolwe B KayecTBe WCTOYHUKA 3HEPIVU XWAKOE TONIMBO
HEJITAHOTO MPOVCXOXAEHWS (6EH3VH, AM3ebHOE TOM/IMBO) WM FOPHOYNi ras.

K cucteme «apurare/ib» OTHOCAT Takke MOACKCTEMbI XPaHEHWs W Mogaqn Tonmea U yaasieHus
NPOAYKTOB CropaHust (CUCTEMbI BbIMycKa).

JpwkuTens aBToMo6UNA obecneurBaeT CBSA3b aBTOMOOWS C BHELLHEN Cpesoi, No3BO/SET eMy
«QTTa/IKVBaTbCS» OT OMOPHOI MOBEPXHOCTY (A0POrK) M NpeobpasyeT SHEPruo ABWUraTensi B SHEPrUto
nocTynarTesibHOro ABVXeHNst aBToMobuns. OCHOBHOWM TVIM ABWKATENS aBTOMOOWISE — koneco. VHorga
B aBTOMOOW/SIX MPUMEHSIIOTCA KOMOVHMPOBaH-

Hble ABWKWUTENW: /19 aBTOMOOWIEN BbICOKON

MPOXOAVIMOCTN  KOJIECHO-TYCEHUYHbIE ABWDKUTE-

m (pue. 1.11), pna asTomo6uneii-amcpnbuii ko-

NecHblA (Mpy ABVXKEHUM MO JOPOre) U BOLOMET-

Hblli (Ha MaBy) ABVKUTENN.

TpaHcmmcena (cwiosast nepegada) asTo-

MOBUNIS  NepefaeT 3Heprui OT Asuratens

K ABWKMTENIO 1 NPeobpasyeT ee B YA0OHYHO 4715

1CnonbL30BaHNA B ABwxutene dopmy. TpaHc-

MMCCUN MOTYT BbITh:

— MexaHu4yeckme (nepedaetcs MexaHuyec- Puc. 1.11. ABTOMO6UL TA3-42 C KONECHO-TY-
Kasi aHeprus); CEHWNYHBIM [BWXMTENEM
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— 3NeKTpUYeckre (MexaHUJeckas 3Heprus Apuraresnis npeobpasyetcs B S/IEKTPUYECKYHO, MNepe-
[JaeTcs KOBU>KWTE/NO MO MPOoBOAaM W Tam CHOBa NpeobpasyeTcsl B MeXaHWYecKyto);

— mapoobbeMHas (BpalleHre KOMeH4aToro Basa Aurarens npeobpasyercs HacoCoM B 3Hep-
M0 NOTOKa >KUAKOCTY, NepeatoLLeicsa no TpybonpoBogam K Kosecy, U Tam, NocpeacTBoM Ivd-
pomMoTOpa, CHOBa MpeobpasyeTcs BO BPaLLEHWE);

— KOMOWHVpOBaHHbIE (M1EeKTPOMEXaHNYeCKVe, MAPOMEXaHNYECKME).

Havbornbluee pacnpocTpaHeHWe Ha COBPEMEHHbIX aBTOMOOWIAX MOMyYWIM  MexaHuyeckas
W rmapoMexaHmyeckas TpaHcmuccum. MexaHudeckast TpaHemmcens (puc. 1.12) cocTouT m3 dopuik-
LIMOHHON MydaTbl (CLenneHmns), npeobpas3oBaTens KpyTALWEro MOMEHTa, [/1aBHOW nepegjauyun, and-
dhepeHumana, kapaHHbIX nepegad, Mosyoceid.

CuenneHne — wmydra, Jarowast BO3MOXHOCTb KPATKOBPEMEHHO Pa3beAuHUTL U MIaBHO CO-
eVHUTb ABUraTeslb U CBA3aHHbIE C HAM MeXaHU3Mbl TPaHCMMUCCUN.

MpeobpasoBaresieM KPyTALEro MOMEHTA SIB/ISETCA MEXaHV3M, MO3BONSALWMIA CTyNeHYaTo win
6ecCTyrneHYaTo M3MEHSTb KPYTALLMIA MOMEHT ABUratensi U Hanpas/ieH e BPALLEHVs BaUIOB TPaHC-
MMcCM (019 ABVXKEHWS 3a0HUM XOAO0M). [Mpy CTyneH4YaTtoM WM3MEHEHUW MOMEHTa JaHHbIA Mexa-
HM3M Ha3blBaeTCA KOPOGKOl nepegad, nNpu 6eccTyrneH4YaTtoM — BapuaTopoM.

FnaBHan nepepava — 3ybuarbili pefyKTop C KOHUYECKMU U (W) LWIUHAPUYECKMMM LLEeC-
TEPHAMW, MOBbLILLANOWMIA KPYTSALLMIA MOMEHT, MepeAasBaemblii OT ABuratens K konecam.

[JudbdhepeHuman — MexaHu3M, pacrpefensioyiin KpYTALWA MOMEHT Mexay BeAyLLyIMA Kosiecamm
1 MO3BO/SAIOLLMIA BpaLLATLCA VM C PasHbIMKA YII0BbIMM CKOPOCTAMM (MPU ABMXXEHWUM Ha MOBOPOTax
WM MO HEPOBHO Aopore).

KapgaHHble nepefaun npeacTasnsioT cCOO0 Bavibl C LUApHUpamK, CBA3bIBAIOLLME MEXOOY
coboli arperarbl TpaHCMMCCUM U konec. OHW MO3BONAIOT Mepeaasatb KPyTALWMIA MOMEHT Me>Kay
yKa3aHHbIMU MexaHu3mamu, Baslbl KOTOPbIX PAacrofioKeHbl He COOCHO W (W) M3MEHSIIOT npy ABU-
XXEHUN B3aMMHOE pacriofioXeHe Apyr OTHOCUTE/IbHO Apyra. KoMnMyecTBO kapAaHHbIX nepejad 3a-
BUCWT OT KOHCTPYKLMW TPaHCMUCCUN.

IvapomexaHnyeckas TPaHCMUCCUS OT/IMHAETCH OT MEXaHW4eckol Tem, YTO BMECTO CLeM/IeHNst
yCTaHaB/MBaETCA MAPOAVHAMUYECKoe YCTPOWCTBO (rnagpomydita wim rugpoTpaHcdopmaTop),
BbIMO/HAOWEe Kak dyHKUN cuenneHuns, Tak U coyHkumMm 6eccTyneHyaroro Bapuartopa. Kak npa-
BW/IO, 3TO YCTPOWCTBO pa3meLLaeTcs B OAHOM KOpMyce C MeXaHM4ecKo KOPOOKOW nepegad.

Puc. 1.12. MexaHn4yeckas TPaHCMWUCCUS KIacCM4Yeckoro aBToMoouns
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OneKTpuyeck/e TPaHCMUCCUN MPYMEHSIIOTCA CPaBHUTE/IbHO PEeaKo (HarmpuMep, Ha TsXesbIX
KapbepHbIX caMoCBa/1ax, Ha BHEJOPOXHbIX aBTOMOGM/ISX) 1 BKIOYALOT B Ce6s1: reHepaTtop Ha ABu-
raresie, NPOBOAA W CUCTEMY 3/1IEKTPOYNPAB/IEHNS, 3/IEKTPOMOTOPbLI Ha Konecax (3MeKTpuyeckue
MOTOp-Koneca).

Mpy XECTKOM COeguHEHWV ABuratens, CuernieHus u Kopobku nepepad (sapviaropa) AaHHas
KOHCTPYKLMS Ha3blBAETCA CWU/IOBbIM arperaTtom.

B psige criyyaeB Ha aBTOMOOMIE MOFYT ObITb YCTAHOB/IEHbI HECKOJ/ILKO ABUraTeNieil pas/inyuHbIX
TMNOB (HanpuMep, ABUrartefls BHYTPEHHEro CropaHVsi W 3/1EeKTPOoABUrartesb), CBS3aHHbIX Apyr
C OpYyrom TpaHCMMCCUeR. Takast KOHCTPYKUWS HasblBaeTcs rmopuaHol CUI0BOR YCTaHOBKOA.

Cuctembl ynpaBfieHNss aBTOMOGWIEM BKIIOYAIOT B CEOS:

— pyneBoe ynpasneHue;
— TOPMO3HYHO CUCTEMY;
— ynpas/fieHne MpoYMMU CUCTEMaMy aBTOMOGWUNA (gBuraresiemM, TpaHCMUCCUel, TeMnepaTtypoi

B KabuHe 1 T. 4,).

Pynesoe ynpas/ieHve CyX T /11 U3MEHEHWS Hanpas/ieHVst ABMXEHVSI aBTOMOOWUSIS, Kak npa-
BW/IO, 3a CYET NOBOPOTA YNpas/seMbIX Kosec.

Topmo3Has cucTemMa CAyXWT /1 YMEHbLUEHWS CKOPOCTW ABWKEHWS aBTOMOOWA Br/IOTb
[0 MOJ/IHOW OCTAHOBKM W HaIeXHOro YAepxaHusi ero Ha MecTe.

Hecywian cuctema aBTOMOBUAS CNYXUT A1 KPENIEHWS Ha Heli BCEX NMpOouYuX y3/10B, arpera-
TOB U CMCTEM aBTOMOGM/IA. OHa MOXET BbIMOMHATLCS B BUAE MIockoi pambl (puc. 1.13) wim 06b-
€MHOro Hecyllero Kysosa (puc. 1.14).

MoaBecka Hecylleil CUCTEMbl OGecneuvBaeT Yrpyryto CBs3b KOMEeC C HEeCyleli cUcTemoi
1 obecneumBaeT M1aBHOCTb X04a aBTOMOOWIS NpU ABWWKEHUM MO HEPOBHON Jopore, YMeHbLuaeT
BEPTUK&/IbHbIE AMHAMUYECKME HArpysku, nepejasaemble Ha aBToOMOOW/Ib OT JAOPOru.

Ky30B (KabuHa) CryxuT Ans pasmeLleHns BOAWTess, NaccaxvpoB, rpysa Wi CrneumaibHOro
060pya0BaHKs, TpaHCNopTMpyeMoro asTomobuiem. Kak 6bU10 OTMEYEHO Bbllle, B psae Cryyaes
Ky30B COBMeLL@eT hyHKUMM HecyLleil cucTembl (Hecylwmin Ky3oB). K cucteme aBTOMOGUIS «Ky30B»
MPUHATO OTHOCUTL TakKe MHOTME Y3/lbl, arperarbl, NOACUCTEMbI, HE MonasLuve B Apyrvie CUCTEMbI
aBTOMOOGWNS (BHELLHME CBETOBbIE NPUOOPLI, KIMMATUYECKME YCTAaHOBKN B CaslOHe, psf, YCTPOCTB
6e30MacHOCTW /19 BOAUTENA W MAaCCaXMPOB U T. 4.).

Puc. 1.13. Hecywas cuctema B Buae NOHXEPOHHOI pambl
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Puc. 1.14. Hecywpii Ky30B N1€rKOBOr0 aBTOMOOUS

TUMbl ABTOMOBWNEW

OrpomMHOe KOMMYECTBO MOAENEN N KOHCTPYKUMIA COBPEMEHHbIX aBTOMOGWMIEA MOXET ObiTb Mof-
pasfeneHo Ha onpegenenHHble Tunbl (WM knaccebl). Havbonee oblian knaccudikaumst TpaHcnopT-
HbIX cpeacTB (TC) cBsizaHa C WX HasHayeHueMm. JaHHas knaccudmkauusi npusegeHa B MexayHa-
pogHoMm ctaHgapte MCO 3833.

Becb napk Aopo>kHbix TC nogpasaensietcss Ha mexaHudeckve TC (TC ¢ guratenem) v 6ykcupy-

emble TC (npuuens! 1 nonynpuuensl). MexaHuueckoe TC, GyKcupytoLLee NpuLen Wi NonynpuLer,
HasbIBAETCS aBTonoe3AoM. Mo HasHaueHuo TC noapasaensoTes Ha :
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nerkosble aBTomobum (puc. 1.15a) — mexaHnyeckue TC, npegHasHaveHHble, r1aBHbIM 06pa-
30M, /151 MEPEBO3KM JHOfeN 1 1x Garaxka, B KOTOpbIX pa3MeLLaeTcsl He 6onee AeBATW Nocafou-
HbIX MECT, BK/IOYas MECTO BOAUTENS;

rpy3oBble aBToMO6UAM (puc. 1.156) — mexaHuyeckue TC, npegHa3HayveHHble, rnaBHbIM obpa-
30M, 419 NEPEBO3KN PY30B WM CrieupasibHOro obopyaoBaHus;

aBTOGYyCbl 1 Tposendycel (puc. 1.158) — mexaHuyeckne TC, npefHa3HauyeHHble 41 NepeBos-
KA fogen n ux Garaxa, B KOTOpbIX pa3mMellaeTcsl 6onee AeBATM NOCaJoqHbIX MECT, BK/OYas
MeCTO BOAUTENS;

MOTOTpaHCNopTHble cpeacTea (puc. 1.15r) — mMexaHudeckue TC, Mmelolme aBa, TpW, MHoraa
yeTbipe koreca (KBagpuLMKIIbl), CHapshKEHHas macca KOTopbix He npesbiwaeT 400 kr 1 npeg-
HasHayeHHble 4719 NepeBO3kN ogeli (0COBEHHOCTN KOHCTPYKLMIA MOTOTPaHCMOPTHLIX CPeacTs
B [JAHHOW KHWUre He paccMaTpuBatoTCs);

npvuens! (puc. 1.150) — 6ykevpyemble Taradyom TC, npefHasHayveHHble /19 NepeBo3kn rpy-
30B WM NacCaxupoB, B KOTOPbIX /MLLb HE3HAYUTE/bHAA YacTb VX BECA HarpyxaeTt GyKcupyto-
LM aBTOMOOWIb;

nonynpuuens (1.15e) — 6ykcvpyeMble Taradom TC, npegHa3HaueHHble 47151 NepeBO3KU rPy30B
WM NacCakvpoB, B KOTOPbIX 3HAUMTE/bHASA YaCTb WX Beca Harpy>KaeT GyKCUPYIOLLIA aBTOMOBW/Tb.
B kauecTBe GyKCMpYHOLLEro aBTOMOOWIS B AAHHOM Crlydae NMPUMEHSIETCH CrneuvasibHbIA aBTOMO-
6Wb, NpeaHa3sHaYeHHbIA UCKNKUUTENBHO A1 GYKCUPOBKY NosynpuLena — cefiefbHbIin Tarav.



Puc. 1.15. Tunbl AOPO>KHbIX TPAHCNOPTbIX CPEACTB: a — J/IETKOBO aBTOMOOWU/b; 6 — rpy30BOi
aBToMOOU/b; B— aBTOOYC; I— MOTOLVMKI; 4 — NpULen; e — nonynpuen

Ana Kaxgoro v3 npuBefeHHbIX KPYMHbIX
TUNOB TPAHCMOPTHBIX CPeACTB uMeeTcs 6onee
noapo6Has knaccudpmkaumss no  pasnyHbIM
npu3HaKam.

Tak, nerkosble aBTOMOGUIN MOYT noapas-
JendaTbCa MO HasHayeHwo (MHAMBMAYasbHOro
NoNb30BaHWNS, TakCu, OnepaTuBHbLIX CyXo,
CMOPTVBHbIE U T. A.); N0 pabovemy o6bemy ABu-
ratens (tabn. 1.1); no rabapuTHbIM pasMepam
(tabn. 1.2); no tuny ky3osa (CM. . 7).

Tab6nuua 1.1. Poccuiickas knaccudpmkaumns
NErKoBbIX aBToMobuIein
no paboyemy obbemy asuratens

Pa6ounii O603Ha4yeHne
o6bem agpuratens, N mogenei

no 12 XX

or 1,2 po 18 21 XX

or 1,8 po 3,5 3Lxx

cBblwe 3,5 41 xx

21



Tabnuua 1.2.EBponelickaa knaccudmkaums nerkoBbiXx aBToMo6unein no pasmepam

Knaccel

BHelUHVe pa3mepbl, MM

JwvHa bo 3650
Basa 2150-2450
LLnpnHa 1450-1600
BbicoTa 1350-1480
Mpvimepbl aBTOMOGMEN FAT Uno

Pvc. 1.16. 'py3oBble aBTOMOOGWIN: @ — YHU-
BepcasibHble; 6 — cneunannu3npoBaHHble;
B — crneyuasbHble
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3600-3800 3800-4400
2350-2500 _2400-2700
_1550-1650_ ,1670-1740
1350-1480 1330-1440
Peugeot 206 VWGolf4

ABTOGYCbI NMOAPa3AENsTCA Mo NOHOM Mac-
ce (Ao wm cBbiWwe 5 T), MO KONMYecTBy MeCT 41
cufeHusa (oo 17 mect, BKIOYass BOAUTENs, —
Ma/IOMeCTHble aBTOOYCbl); MO Ha3HaYEeHWIo
(ropofckvie, NPUropoaHble, Me>KayropoaHYE).
OrgenbHyto rpyny 06pasyroT TPO/VIENGYCbl — nac-
cakupckue TC, NpUBOAMMbIE B ABVKEHWE 3/1€EK-
TPO3HEpruen, nocTynaroLlein no nNposogam.

py30Bble aBTOMOGWUAN, NpULENbI U MOMY-
npvuenbl N0 Ha3Ha4YeHWI0 MOTyT BbITb YHUBEP-
Ca/lbHbIMM  (0BGbIYMHO B KayecTBe [Py30BOro
Ky30Ba MCMoMb3yeTcsa OTKpbiTas 6GopToBas
nnarpopma, WHOTZa CO CbEMHbIM TEHTOM),
crneuvannsmpoBaHHbIMN  (Ky30B MPUCMOCO6-
NeH N9 NepPeBO3KU ONpefeneHHbIX BWAOB
rpy30B WM MMEITCS YCTPOICTBa CaMonorpys-
Kn-camopasrpyskn), cneupanbHbIM AnepeBo-
3UTCA  CneumanbHoe TEXHOMormyeckoe o6opy-
posaHue) (puc. 1.16). Vimeetcs Knacc rpy3oBbixX
aBTOMOOUNEN, NpefgHa3HAYEHHbIX WCKIYUN-
TenbHO 415 6YKCMPOBKM MPULLENHOrO CocTaBsa:
cefleNbHble TArauv s nosynpuuenos, 6anna-
CTHbIE TAraum A1 TSHKENbIX NPULLENOB.

MPEMMYLLECTBA N HEAOCTATKA

PA3/INMYHBIX KOMMNOHOBOK
C nosvumii BUSHUA KOHCTPYKLMW TPaHCMOPTHO-
ro CPeACTBa Ha ero CBOWCTBA BaXXHOE 3HAYEHKE
MMEeT KOMMOHOBKa aBTOMOOWUNS — B3aVMHOE
pacronoXeHne OCHOBHbIX CMCTEM aBTOMOOWUNA
(pBurarens, TpaHCMWCCWW, OBWKUTENS, CUCTEM
ynpaBneHusi, HECYLLIE/ CUCTEMbI, Ky30Ba).

A nerkoBbIx aBTOMOGWMEN B 6GOMbLUMH-
CTBE C/ly4aeB NPUYMEHSIETCA Ky30B, BbINO/HSA-
WA CDYHKLMM Hecylleli cucTeMbl (HecyLLmi
Ky30B), YTO YMEHbLLAET Maccy U obecneuvsa-
€T [0CTaTouHyl0 cBO6GOAY [/ PacnonoxeHus
MpouMx cuctem aBToMOGWNS. BcTpeuatoTcs
cnepytolwie KOMMOHOBKM f1ETKOBbLIX aBTOMO-
ouneii:



D E F Minivan

4300-4700 4300-4700 4700-5100 4500-4800
2500-2700 2500-2700 2700-3000 2700-3000
1670-1770 1670-1770 1800-1900 1750-1900
1360-1430 1360-1430 1400-1500 1650-1800
Nissan Primera BMW cepvm 5 Mercedes S VW Sharan

— Knaccuyeckas (pyc. 1.17a)— psurateni NpoAo/bHO Pacnosioxu cnepeay, Beayle koneca
3aJH1e, TPaHCMMCCKS 3aHVMaeT NPOCTPaHCTBO MO, NOSIOM Ky30Ba Me>Kdy ABuratenemM W 3af-
Heli OCblo (KOMMOHOBKA MO3BO/ISIET MCMO/Ib30BATh B KAYECTBE HECYLUE/ CUCTEMbI pamy);

— nepegHenpveogHas (puc. 1.176) — asuratenlb pasMelleH cnepeay npogosbHO Wi nonepeu-
HO, BeAyLUye Koneca nepefHve, TpaHcmumcers obbenMHeHa ¢ ABuraTenem;

— 3agHemoTopHas (1.17B) — gsurartesnls pacnosioky c3aay, Beaylwe Koneca 3afHue, TpaHc-
M1ccUs 06beayHeHa C ABuratenem;

— cpegHemoTopHas (1.174) — ABurartesis pacnosioxu Me>kay nepesHeil 1 3agHein ocsmuy, Befy-
LLWe Koneca 3afHue, TPaHCMUCCKS 0bbeanHEHa C ABUraTesiem.

MpenmyLlecTBa 1 HEAOCTATKA Pas/IMYHbIX KOMMOHOBOK NpuBeaeHsl B Tabn. 1.3.

Ka>kmaa 13 npeAcTaB/neHHbIX KOMMOHOBOK MOXET MMETb MOSTHOMPUBOAHON BapyiaHT, Npu KOTO-
poM BeayLLMMK SBNSKOTCA BCe Koneca. JTo [enaeTcs C LE/bio NOBbILEHNS NPOXOAMMOCTY, a Tak-
€ W ynpaB/IseMoCT aBTOMObM/ISA, HO CBA3AHO C YCNIOXHEHNEM KOHCTPYKLMM TPaHCMUCCUN.

Pvc. 1.17. KOMNOHOBKM NErkoBbIX aBTOMOGWUMER: a — knaccuveckas; 6 — nepegHenpu-
BOJHas; B — 3aHeMOTOpHas; r— NoSIHOMPVBOAHAA C ABuUrateneM Ha 6ase knaccuyeckoi;
O — cpegHemoTopHas
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TaGﬂVILLa 1.3. MNMpevmywectsa M HeAgoCTaTKM pPas3/iInyHbIX KOMMNOHOBOK NIETKOBbIX

aBTOMOGUNEl
MepegHemoTOpHas, Knaccu- CpepHe- 3agHe-
nepegHenpuBoaHas yeckast MOTOpHasA MOTOpHasA

TArosble cBoiicTBa —

Nopo>KHMIA aBTOMOOU/Tb + +

TArosble cBoOlicTBA —

TPYXXeHbIA aBTOMOGW/Ib - + +

Pa3BecoBka (pacnpegenexve

Beca aBToMo6MNA Mo OCsM) +

O6bem casioHa + +

O6bem baraxHvka + +

B03MOXHOCTb MoAMchuKaLmmn

3afHeli YacTu ky3oBsa + +

labaputHast g/imHa +

CsoliicTBa Ky30Ba

NPy CTOIKHOBEHMSIX + +

Tennosas HarpyXeHHOCTb

casloHa

B0O3MOXHOCTb CO34aHUA

NOJTHONPVBOAHON MoandmKaLmm + + +

LLym B casioHe + +

Macca + . + +

JyHa Np1BOJOB Yynpas/eHns

CUMOBBLIM arperaTtom + +

_ NO3nUTMBHOE B/INAHWE, ¢ -+ — HEratuBHoe B/INAHUE, «* ¢ — yXyAllaeT napamMeTp He3HauuTeslbHO

_ 1+ &L
Puc. 1.18. MNopopackoii aBTobYC

Puc. 1.19. CouneHeHHbIli TOpoACcKoW aBTObYC
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KomnoHoBka aBTobyca BO MHOrOM 3aBUCUT
OT ero HasHayeHus. Tak, [/ FOPOACKMX aBTo-
6ycoB (pvic. 1.18) BakeH HU3KUIA YPOBEHb Mosa
B Ca/I0He, LUMPOKME ABEepU, NO3BOMISIOLLME YCKO-
pUTb MPOLIECC NOCAAKN-BbICAAKN MAcCaXupoB
Ha ocTaHoBKax. lopogckoli aBToGyC paccunTaH
Ha NepeBO3Ky KaK CUOALLMX, TaK U CTOALLMX
MaccaxvpoB, MO3TOMY OH [JO/PKEH MMETb ya06-
Hble M/IOWAAKA Y BXOOHbIX [ABEPE, LUMPOKVe
npoxofpl M T. M. [ 159 MOBbILLEHUA MNacCcaXupo-

Puc. 1.20. MexpayropogHuii aBTobyc



BMECTMMOCTY MpY YC/IOBUWM COXPAHEHWsI [AOCTATOUHOM MaHEBPEHHOCTM FrOpoAckue aBToGYChbl fena-
FOT COY/IEHEHHBIMM; TaKoli aBTOBYC COCTOWT 13 ABYX LLAPHUPHO COEAMHEHHbIX YacTeld, pacuenka Ya-
cTeli He npegycmotpeHa (puc. 1.19). Me>kayropogHue aBTobychl (puc. 1.20) npeaHasHaueHbl g/
ANUTEeNbHOW NepeBO3KY CUASALLMX MaCcCaKMPOB, MO3TOMY 34€Ch MPEeAbsSBSIOTCA MOBbILLEHHbIE Tpe-
60BaHMS K CUAEHbAM, KOMAOPTY B casioHe. KpoMe Toro, aBTobyChbl 060py/AyOTCS TYasleTOM, KyxHew,
TENEBM30pPaMu. Y AaHHbIX aBTOBYCOB MMeeTCs 6O/bLLOM 0GLEM OTCEKOB 18 Pas3MeELLEHNS Garaxa.

Ky30B aBTOOYCa B OOMLLUMHCTBE C/ly4aeB BbINOHAET OYHKUMN HeCyLel cucTeMbl (HECyLmii Ky-
30B). BCTpeuatoTcst KOHCTPYKLWK, KOrAa Ky30B aBTOGYCa YCTaHOB/EH Ha pame rpy30BOro aBToMOOuUNs.

Begywymmn konecamn aeTobyca MOryT 6bb koneca nepefHeli ocu, 3afHeil ocv (3agHWX
oceil — Mpu MHOrOOCHOW CXeme) Wi BCEX OCEiA.

Puc. 1.21. MNepeaHenpuBoAHaaA KOMMNOHOBKa C MPOAOJ/IbHLIM PACMOIOXKEHNEM ABUraTens:
1— geuratens; 2 — cuennenne; 3 — rnaBHas nepefava; 4 — kopobka nepefay; 5— Basbl Npu-

BOZA BedyLLyiX Konec

12 3

5 4
Puc. 1.22. lMepepgHenpvBoAHass KOMMOHOBKa C MONepeyHbIM pPacrosioXeHnem pnsuratens:
1 — psurarenb; 2 — cuennedve; 3 — rfaBHas nepegaya; 4 — Basbl NpPYBOAA BEOYLMX KOJEC;
5 — kopobka nepegad
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Puc. 1.23. MNepegHemoTopHas 3agHenprBoAHasA KOMMOHOBKA C ABUratesieM, pacrnosioXeHHbIM
B MPOAO/ILHOI M/IOCKOCTUM CMMMETPUM aBTobyca: a — C KOpOOKOoW nepeaady, pacrosioXeHHO
nepeg nepegHeli ocblo; 6 — BHYTpM 6as3bl aBTObOYyca; 1— Apurartesib; 2 — CUENeHne; 3 — Ko-
pobka nepepay; 4 — kapdaHHas nepegaya; 5 — rnaBHas nepegaya

Puc. 1.24. lMepegHemMoTopHas 3agHenpuBogHass KOMMOHOBKA CO CMELLEHHbIM pacrnosioxe-
HWeM gguratens: 1— gsuratenb; 2 — cuenneHne; 3 — Kopobka nepegad; 4 — KapfaHHas ne-

pefaya; 5 — rnaBHasi nepegada
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Puc. 1.25. 3agHenpuBofHaa 3afHEMOTOpPHas KOMMOHOBKA C MPOAOJIbHLIM LEeHTPaslbHbIM
(@ n cmelweHHbIM (6) pacnonoxeHvem gsuratens: 1— rnaBHas nepegaya; 2 — KapaaHHas
nepegaya; 3 — kopobka nepefady; 4 — cuennenue; 5 — asurarenb

LE' Jpuratenb MOXeT ycTaHaB/MBaTLCA B MNe-
12 penHeit, 3agHein wm cpefHeli YacTsix aBTobyca,
BHyTpY 6a3bl ME>KUY NepeaHeli 1 3aHeli OCsMMN.
Moy nepegHenpuBOAHO/ KOMMOHOBKE ABUra-
Teflb MOXET yCTaHaBNMBATLCS BAOMb MPOAOSb-
Holi ocu aBTOGyca 1 nonepek (puc. 1.21; 1.22).
Mo 3aQHEnpPUBOLHON Cxeme Apurate/lb pac-
nonaraeTcs B NPOAO/bHON NIOCKOCTA CUMMET-
py1 aBTOBYCa WM CMELLEH OTHOCUTENIbHO OCU

cummeTpun (puc. 1.23a, 6; 1.24).
Mpu 3agHem pacnofioxeHun Aapurartens
BO3MOXHbI [jBa BapuiaHTa €ro yCTaHOBKN —
BOOMb W NOMepek Npofo/ibHON ocy aBTobyca

(puc. 1.25; 1.26).

Pvc. 1.26. 3agHenpvBogHas 3a4HEMOTOPHAs KOMMOHOBKA C NOMepeyHbIM pacnosiokeHem ABu-
rarens v yriom a, pasHbiM 60° nwim 65° (a), 80° (6) n 90° (B): 1— rnaBHas nepepava; 2 — kap-
JaHHan nepepada; 3 — Apuraresb; 4 — cuenseHve; 5— Kopobka nepeaay; 6 — yr/iosoin pefykrop
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12 3 4 5

Puc. 1.27. CouneHeHHbIn aBTOOYC C TSHyLIEl nepegHeli cekuyuei n gpurareniem, pacnoso-
XEHHbI M BHYTpY 6a3bl : 1 — fauratenb; 2 — cuenneHve; 3 — Kopobka nepefay; 4 — kapaaH-

Has nepefada; 5 — rnasHas nepegava

Pvc. 1.28. CouneHeHHbIli aBTOGYC C TOSIKaloLWen 3aHeli cekumein n NpoAo/bHbIM Pacnono-
XeHneM ABuratesnia B 3afHeil NpuuenHon cekumn: 1 — raBHas nepejaqa; 2 — kapdaHHas
nepegaya; 3 — kopobka nepegay; 4 — cuennenve; 5 — asurartesnb

123456

Puc. 1.29. CouneHeHHbI1 aBTOBYC C ToNKawwen 3agHel cekumeld ¢ NnonepeyHbiM pacno-
NOXEHWEM ABuraTensi B 3agHeli NpuUenHoi cekumun: 1— rnaBHas nepefaya; 2 — KapaaH-
Has mepefjaya; 3 — yrnoBoil pefykTop; 4 — kopobka nepegay; 5 — cuenneHve; 6 — gpuratens
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CoureHeHHble aBTOGYCbl B OCHOBHOM SBMISKOTCA FOPOACKUMU, W KaK NPaBuio HU3KOMOSIbHLIMU.
Jpvratens B counieHeHHbIX aBTobycax yCTaHOBEH BHYTpW 6asbl (puc. 1.27), a Takke B 3afHeit
ceKkumu, BOOMb WM Nonepek, npy 3ToM 3afHsAA cekums Tonkawowas (puc. 1.28; 1.29).

CpaBHWTE/bHLIN aHaIM3 KOMMNOHOBOK aBTOOyca nMpeacTaBneH B Tabn. 1.4.

Tabnvuya 1.4. MNpenmvyuiecTBa 1 HeAOCTaTKM pPa3IMYHbIX KOMMNOHOBOK aBTOOYCOB

BbicoTa nona canoHa
(yoo6cTBO BXOA@-BbIXOAA)
MonesHoe Mcnosb3oBaHve
[/IMHbl aBTOGYyCa
Ypo6CTBO ynpaBneHusi
CWIOBbIM arperarom
YHndhukaumsi ¢ arperatamm
rpy30BOro aBToMobusns
YH06CTBO TEXHNYECKOTO
06CNYXMBAHUST N PEMOHTa

* + +¢ — OT/INYHO; -+» — XOPOLLO;

MNepeaHeMoTopHas

+

CpegHemoTopHas 3agHemMoTopHas
(nog, nonom casioHa)

-» — Y[J0BNETBOPUTENILHO; * — » — M/IOX0

Pvc. 1.30. 'py3oBble aBTOMOOWAN: @, 6 — ABYXOCHbIE; B — TPEXOCHbIE; I —YeTbIPEXOCHbIE;

O, — MHOI0OCHbIe
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Tabnuua 1.6. MHAekcbl rpy3oBbIX aBToOMOb6unei

MonHasn O6o03HayeHne aBTomMobuneil
macca C 6opToBOi CepenbHble CamocBanbl  LiuctepHbl  ®yproHbl  CneuyuanbHble
nnatopmon  TAraum

0 12T 13xx 14xx 15xx 16xx 17xx 19xx

1,2-2,0 71 23XX 24xx 25XX 26XX 27XX 29xx

2,0-8,0 T 33xx 34xx 35xx 36xx 37xx 39xx

8,0-14 T 43xXX 44xx 45xx 46xXX 47xX 49xx
14,0-20,0 53xx 54xx 55xx 56xx 57xx 59xx
20,0-40,0 63xx 64xx 65xX 66Xxx 67xx 69xx

cBbilwe 40 73xx T4xx 75xx 76XX TTXX 79xX

CyliecTByeT knaccudukauma aBTob6ycoB Mo nosHoi macce (oo 5 T, cBbiwe 5 1) u no rabaput-
HoWi gnuHe (Tabn. 1.5).

KomnoHoBka rpy3oBbix aBTOMOGWUNel, Npuuenos, NOJynpuuenoB cBA3aHa B OCHOBHOM C KO/U-
yectBoM ocell (puc. 1.30) u mcnosHeHMem rpy3oBOro npocTtpaHcTBa (puc. 1.31). KonmyecTBo oceit
3aBMWCUT OT NOJIHOW Maccbl aBTOMOGUNA W pa3pelleHHO Harpysku OT OTAeNbHOW Oocu Ha fJopory
(cm. 3aKkoHopgaTesibHble orpaHnyeHus). Yem 6onbliyo maccy rpysa (uam cneuuanbHoOro o6opyposa-
HUA) Heo6X0AMMO NepeBO3NTb, TeM 6o/bliee YMCNO OCeil JOMKEeH MMeTb FPy30BOi aBTOMOGUNb.

Hecyuwasa cuctema 60nbWINHCTBA PY30BbIX aBTOMOGUEl BbiNO/IHEHA B BUAE paMbl, ABuratenb
pacnofsioxeH NPOAOSILHO cnepeaw, Befylime koseca 3agHue (knaccuyeckas KOMMOHOBKa). ABTOMOGU-
i, npefHasHayeHHble AN ABUXKEHUSA Kak Nno joporam, Tak n no 6e3[0p0oXblo, VMeT BCe Beayline
Kofieca (NOJIHONPMBOAHAA KOMMOHOBKA), HO CMPOEKTMPOBaHbl OHM Ha 6a3e JOPOXHbIX FPY30BbIX
aBTOMO6UNEn knaccuyeckol KOMMNOHOBKW. JINlb He3HauuTesibHas 4YacTb rPy30BbIX aBTOMOGUEN,
npegHasHayeHHbIX MPenMyLWeCTBEHHO A1A ABVWXKEHUS BHEe [OPOr, WMeT KOMMOHOBKY, OT/uyaloLly-
10cs 0T Knaccumyeckoit (aBToMoGunn-amcpnbéumn, cneynanbHble aBToTpaHCNopTepbl U T. 4.).

Jlerkvne rpy3oBble aBTOMOGMAN (NONHOW Maccoi Ao 3,5 T) MoryT 6a3MpoBaTbCsl Ha Llaccu NIerkoBoro aB-
TOMOGWAISA, B TAKOM Crlyyae MX KOMMNOHOBKa aHasorMyHa KOMMoHOBKe 6a30BOro /1IerkoBOro aBTOMOGUNS.

Tabnuua 1.7.
Knaccudukauma AOPOXHBIX TPAHCMNOPTHbIX cpeAcTB, npuHaTas B Mpasunax ESK OOH

O603Ha4eHe O603HaueHne Tun TC
Kateropuu noakareropum

L LI. L2 TC c gpurarenem [AByX- 1 TPEXKOMECHbIe
L3-L5 - «-
M Ml TC c gsurarenem, MetoLLye He MeHee 4 Kosec 1 npegHasHavdeH-
Hble /19 NepeBO3kM He 6osee 8 naccaxkmpoB (KpoMe BOaMTENs)
M2 Te xe, uvetope 6onee 8 MeCT 4 cuaeHns (Kpome Mecta BoauTensl)
M3
N NL TC c gsuratenem, Umelolme He MeHee 4 Konec
1 npefHasHayeHHble 419 NepeBo3kn rpy30B
N2
N3
0 01 TC 6e3 asurarens
02 —
03
04
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Puc. 1.31. 'py3oBble aBTOMOOGUAN C pPa3/IMyHbl MM Ky30Bamu: a — camocBas; 6 — doypron;
B — aBToumMcTepHa-nonynpuuen

CyLecTByeT poccuiickas knaccudukaumsi rpy30BbIX aBTOMOGWIIEl MO MOJHOW Macce v TUMy Ky-

30Ba (Tabn. 1.6).

HavbonbLuee pacnpocTpaHeHve nosyynia Knaccudpmkauys AOPo>kHbIX TPAHCMOPTHbIX CPEeACTB
EBponeiickoli akoHoMU4eckoin komuccn OOH (EQK OOH) (Tabn. 1.7).

[MonHasa macca, T

He pernameHTupyetcs
He pernameHtupyetca

He pernameHTupyeTtcs
po 50
Csbille 5,0

O3 35
Csbiwe 3,5 oo 12,0

Csbiwe 12,0

s 0,75

Csbiwe 0,75 oo 3,5
Csbiwe 3,5 oo 10,0
Csbilwe 10,0

Pa6ounii o6bem
asvratens, cm3

[a 50 cwm3
HeorpaHunyeH

HeorpaHnyeH

~3B~

He orpaHvnyeH
_M_

MpumevaHua

Monegp!
MoTouuk/bl, MOTOPOIEPDI

JlerkoBble aBTOMOOUN
ABTOGYCbI
ABTOOYCbI, B TOM YMC/IE COY/IEHEHHbIE

py30Bble aBTOMOGUN, CrieLasibHble aBTOMOGA
py30Bble aBTOMOGU/M, aBTOMOGUIU-TAraUM,
cneupasibHble aBToMoGUN

MpuLens! 1 nonynpuuens

-/l-
-/l-
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MAPKWPOBKA ABTOMOBW/EN

B HacTosllee BpemMa MHorme ctpaHbl MMeroT COﬁCTBEHHyPO aBTOMO6I/U'IbHy}0 MPOMbILLNEHHOCTb.
CymMMapHbIii rofjoBOl BbIMYCK aBTOMOGW/IEN UCHMCTISIETCA AECATKaMU MWIMOHOB. [Mpn 3ToM npo-
M3BOACTBO W MpoAaxa aBTOMOGUIEA HOCUT MEXIOCyAapCTBEHHbIA XapakTep.

V)KECTOYEHMSI KOHTPO/IA 3@ OrPOMHbIM
napKkom aBTOMOOW/MEl MUPOBOE COOOGLLECTBO
(8 TOM umcne Poccusi) NpUHANO  peLLeHne
O BBEAEHWW eayHO/ 0O6LLEMMPOBOI CUCTEMBI

Mpvimep nocTpoeHns VIN

nosnuna o
1234506789 101 121314 15 16 17 MapKMpPOBKN aBTOMOOUNEN C MOMOLLBIO UAEH-
| Wii I © ‘wps*® | ¢ ¢ TUMKALMOHHOrO HOMepa aBTOMOOWAS W
VIN (Vehicle Identification Number).
JMBSNES55APZ00 3725 (v )
7TT7T & o it Homep VIN coctout 13 17 3HakoB (puc. 1.32)
L A 1 VIMEET TPY COCTaBHbIE YacTut:
3Ust o
2 Snowus MepBble TPM MO3VLMM — MEXAYHAPOAHbINA
| MITSUBISHI kog wsrotosutens (WMI) — coueTaHue 13 Tpex
B — ans EBponbl (NeBOCTOPOHHEE ynpasfeHue) _
A — ans EBponbl (NpaBOCTOPOHHEE ynpaBneHve) 6yKB wim 6yKB " Ll,VlCtp, MFLD,MBVIpyaﬂEHOE Kek
4 Tun kysosa: [I0r0 Mpou3BOAWTENS aBTOMOGUIIEN.
S — 4-aBepHblii cefjaH; L — 4-ABepHbIii XaT46ek Cne,qyrom,vle LecTb I'IO3VILLVII7I SABNSAOTCH
5 Tun TpaHcmuccuu. ~ S
N — 5-cTyneHuaras mexaHu4eckas. 5 nepegay OnucaTe/IbHON HacTbio HOMEPa (VP )' ne HM\)’(
R — 4-cTyneHuartas AKM 3aK0AMPOBaHO 0603HAYeHME TOM WM VHOWM
b Tun geuratens: mogenu(mMoandmkaLm)aBToMobuS.
E52-1800 - SOHC: E54 - 2000 - DOHC;
E55- 2000 - SOHC. E57 - 2000 - fuzens Mosvuim ¢ 10 fo 17 HasbiBatoTCs ykasa-
E64 - 2000 - DOHC - 4WS: E75- 2000 - SOHC - 4WD: TeNbHOM YacTbto Homepa (VIS) 1 cogepxart, Kak
E88 - 2500 - DOHC - 4WD npaBu/o, Kof, rofa Bbinycka (Ha 10-/ nosuuun)
A — naccaxupckuii aBToMo6W/b ! o
W Mogens ABTOMOBHIS: 1 NOPSIAKOBbIA HOMEP KOHKPETHOrO aBTOMOBUNSA.
ES5 - GALANT Homep VIN B o6si3aTenibHOM nopsiake Ha-
! L"‘fef;’;;'” oA HOCAT Ha Kak[blii aBTOMOGW/L MPW €ro Npoms-
10 3ason BOLCTBE W YyKasblBAOT B PErMCTPaLMOHHBIX
I CepwiiHbii (NopsaKoBbIiA) HoMep — 3725 OOoKyMeHTax. ABTOMOOGWIN OTEYECTBEHHOMO
NPOV3BOACTBA VMMEKT B 0603HaYeHun Habop
Puc. 1.32. Mpumep noctpoeHus VIN M3 YeTbIpex-lwecTn umudp, KoTopble cBA3a-

Hbl C KOHCTpyKUMe aBTOMOOWNS, Hanpumep
BA3-21099. Mepeas upmchpa nokasbiBaeT Klacc aBTOMOOWUISA MO OAHOMY M3 TEXHWUYECKMX NapamMeT-
poB (pabounii 06beM ABUraTens — NerkoBble, rabapuTHasa AnmMHa — aBToGYCbl, NOHasA Macca —
rpy30Bble aBTOMO6WN), BTOpas uudipa SBASETCA VMHAEKCOM €r0 HasHayeHWs WM Tuna Ky3oBa
(1 — nerkoBoi aBTOMO6U/b, 2 — aBTOOYC, 3-7 — Ipy30BOI/i aBTOMOGW/Ib C Pa3/IMYHbIMK Ky30Ba-
My, 8 — npuuen, 9 — nonynpuuen) (cm. Tabn. 1.1; 1.5; 1.6). TpeTbst n yeTBepTas Widpbl 0603Ha-
YaloT MoAEe/Nb aBTOMOOW/IA 1 NPUCBaMBAIOTCS 3aBOAOM-U3roToBUTENEM. Hamnuve nsaroid (wm ns-
TO W LWEeCTON) Lmdipbl NOKa3bIBaET, YTO peyb UAeT 0 Moagudimkaumm 6a3oBoli Mogen.

Mog, Mogndmkaumeli NoHMMaeTcs aBTOMOOWU/ b, B KOHCTPYKLMIO KOTOPOrO BHECEHbI He3Hauu-
Te/bHble M3MEHEHNS MO CPaBHEHMIO C 6a30BOI Mogenblo. Hanpumep, BA3-21099 otnmyaercs ot
6a30B0in Mogen BA3-2109 nuviib GhopMOi 3aaHel YacTy Ky30Ba.

TEXHNYECKAA XAPAKTEPUCTKA ABTOMOBA
3aB0/-M3roTOBUTE b COCTAB/MSIET MEpeYeHb UNC/OBbIX 3HAYEHWU OCHOBHbIX TEXHUUYECKUX
napamMeTpoB aBTOMOGWNS AN Kax<aoli mMogenu. Takoli nepevyeHb HasbiBAETCA TEXHUYECKOM

XapakTepucTUKOI, MNPUBOAMTCS B CMpPABOYHOW NMTepaTtype, WHCTPYKUMM MO 3KChIyaTauuu
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1 NO3BO/ISAIET NOTPEOUTENO MOAYYUUTb NPEeACTaB/ieHME O Ha3HAYEHMM N BO3MOXHOCTSX KOH-
KpPeTHOn Moaenn. B TexHMYeckon XapakTepucTuke, Hampumep, NerkoBoro aBTOMOOWUNS
yKa3blBatoT:

NaccaXMpoBMECTMMOCTb — MaKCUMaslbHOe KO/IMYECTBO NaccaxvpoB (kpome BoauTens),
KOTOpPOEe MOXHO MEepPeBO3UTb Ha AaHHOM aBTOMOOWE,;

CHapsHKEHHYI0 MacCy— Maccy 3anpaB/IEeHHOrO 3KCM/lyaTauyOHHLIMA XUAKOCTAMM YKOMI/IEK-
TOBaHHOro aBTOMOGWA 6e3 BOAUTENs!, MacCaxXMpoB U Garaxa,;

MaKCMMa/lbHO paspeLLeHHY0 3aBOLOM-U3roTOBUTENEM Maccy (MOSHYH Maccy) — MakcumMasib-
HOe 3HaYeHVe Macchbl aBTOMOGW/IA C BOAUTENEM, Naccaxvpamu, 6araxom, rpy3om, npeaycmor-
PEHHOEe 3aBOJOM-U3rOTOBUTENEM;

KONecHyro dhopMy/ly — 3anucbiBaeTcs B Buge AxB, rae A — obLuee umncio Kosiec aBTomMobuns,
B — uuncno Bepyuyx Kornec;

rabaputHble pasmepbl — J/IUHY, LLMPUHY, BbICOTY;

6a3y— paccTosiHue mexay nepefHeli n 3agHein ocsamu;

OCHOBHblE NapaMeTpbl Apuratenss — Tin (6eH3MHOBLIN, AN3eNbHbINA), YAC/O LINMHAPOB, pabo-
Ui 06bEM, MaKCYMasTbHYH) MOLLHOCTb, MaKCMMaJbHbIA KPYTSALLMIA MOMEHT, YacToTy BpalleHus
KOJIEHYATOro Basia Mpy MakCUMaslbHbIX MOLLHOCTM U KPYTALLEM MOMEHTE;

OCHOBHblE MapameTpbl KOPOOKM nepeaaqy — TUM, YUC/Io CTyneHelw;

MaKCMMaJIbHYI0 CKOPOCTb — MaKCUMaslbHOe 3Ha4YeHne CKOpOoCTW, AocThraemoe aBTomMmobuiem
MOJTHOM MAacCbl Ha FrOPU30HTaUTbHON [OpPOre;

pacxopg, Torn/MBa B €340BOM LMK/Ie (MMUTVPYIOLLEM TUMUYHBIE PEXVMbI ABVXEHWS) — NyTEBO
pacxop, TornvMBa aBToMO6uMIA € MOMHOW Maccoii B LMK/Ie, COCTOSLLEM W3 per/laMeHTVPOBaHHO-
ro Habopa pasroHOB, 3aMef/IEHWI, YYaCTKOB ABVKEHUSI C Pa3/IMYHbIMU MOCTOSHHBIMM CKOPO-
CTAMN.

TexHMUECKMe XapaKTEPUCTUKM HEKOTOPLIX aBTOMOGWIIE/ NpuBedeHb! B Tabn. 1.8.

Tabnuua 1.8. TexHN4eckne xapakTepucTnki aBTomobunei

MapameTpbl Mogenb

BA3-21102 Audi A6 Porsche 911
MaccaxnpoBMeCcTMOCTb, Yer. 5 5 2
CHapshkeHHasAs mMacca, Kr 1020 1355 1540
MonHaa macca, Kr 1480 1980 1885
KonecHas chopmyna 4x2 4x2 4x2
[abapuTHble pasMepbl, MM :
— [JIMHa 4265 4796 4435
— LuMpvHa 1680 1810 1830
— BbICOTa 1420 1453 1295
Baza, Mv 2492 2760 2350
Tun guratens GEH3MHOBBbII
Yvcno umnnHopos 4 4 6
Pabounii 06beM,cMy 1499 1781 3600
MakcumanbHas MoLHOCTb, KBT/ npu yactote
BpaLleHna KoneHyaToro Basia, MUH1 56/5400 110/5700 309/6000
MakcUMasibHbBIA KpYTALLWA MOMeHT, H-m/ npu
YacToTe BpallleHuss KoseHyartoro sania, MMH1  116/3000 210/1750 560/2700
Tvn KOpo6kn nepejay MexaHuyeckas
Yncno nepegad, 4Ynco CTyneHe 5 5 6
MakcumanibHas CKopoCTb, KM/ 167 216 305
Pacxop Tonnmea, n/100 KM: €340BOIA LMK 6,3 6,7 9,2
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§4

BEAYWWE MWPOBBLIE MPON3BOAUTENIN ABTOMOBWUEN

Ha coBpeMeHHOM aBTOMOGU/ILHOM pblHKE MPUCYTCTBYET HECKO/bKO COTEH Mapok aBToOMOG6ueid.
Bbinyck No oTAefNbHbIM Mapkam MOXeT COCTaBNATb OT HECKO/bKWX MW/JIMOHOB A0 1-2 wWTyK B rog.
Ho 310 n306MaMe nnWb BHELWHSA CTOpPOHA MeAanu, Aakulas BO3MOXHOCTb MOTEHUMaslbHOMY MO-
Tpebutento BbIGpaTb HYXHbI ANnA ceb6a aBTOMO6GWUNbL. XXecTouyalwas KOHKypeHLMs B aBTOMOOWb-

HOM CeKTope MWPOBON 3KOHOMWKM W HeobXoAWMOCTb,

B NepByl0 ouyepefb, CHWXEHWA 3aTtpar

Ha NPoOeKTUpPOBaHME U NPOM3BOACTBO aBTOMOGMEl NpuBenu B nocnegHee BpeMms K YKPYMHEHWUIO
aBTOMOGU/bHBLIX (MPM (32 CUET MOKYMKM MesKMX KOHKYPEHTOB) WM 06pa3oBaHuio afbsiHCOB aBTO-

[Ovarpamma 11 O6bem BbiNycka aBTOMO6GWU-
nein KpynHeWwWMMN MUPOBBLIMU KOHLEpHamu

Audi

MOGUNBHLIX (hMpM. B pesynbTate Ha CEerofHsL-
HU/A peHb cBbiwe 80 % MMPOBOro BbiNycka
Ha [ono  BCero
KOHLEepHOB

aBTOMOGUNei
ofAMHHagUuaTn
(cm. gnarpammy 1.1).

npuxoanTca
aBTOMOGUNbHbIX

Mpn 3ToM yxod C pblHKa cnabbix ¢upMm  He
BCerja ConpoBOXAancs WMCYE3HOBEHWEM WX Ha-
3BaHNA. M0O3TOMY COBPEMEHHbIE KOHLEPHbl Bbl-
nyckatT aBTOMOOWUAM B pas3/INYHbIX CTpaHax nog
pasnnYHbIMKM TOProBbiIMM Mapkamu (puc. 1.33).

OcHoBHyl pgonto (okono 85 %) mMupoBOro
BbillyCka COCTaBMSAOT /IerKkOBble aBTOMOGUAN.
B cekTope Trpy30BbiXx aBTOMOOGMAEN NOSHOW
Maccoil go 6 T 1 MukpoaBTo6ycoB (okono 10 %
MWPOBOTO pbIHKA) NUAUPYET SANOHCKAWA KOH-
uepH Toyota (okono 523 Tbic. aBTOMOGMNEQ

CMOLKSWAGEN?H)

Seat Bentley

\

Skoda Lamborghini

Puc. 1.33. ToproBble mMapku kKoHuepHa VW Group (2005 r.)
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B 2001 r.). Hamborbluee KOnM4ecTBO rpy30BbIX aBTOMOOWU/IEN MOMHOW Maccoi CBbiwe 6 T nNpuxo-
ovresa Ha gono koHuepHa DymlerChrysler (okono 204 Tbic. B 2001 r.). MNpn aToM BTOpOE MECTO B
MVpe 3aHMMaeT kuTaiickas dmpma FAW (okono 150 Tbic. B 2001 r.). DymlerChrysler nugvpyeT u B
npou3BoacTee aBTobycoB (0kono 40 Tbic. B 2001 r.). MNMPOM3BOACTBO aBTOOYCOB XapakTepusyeTcs
Ha/IMumeM GO/bLLIOMO KOMMYECTBA Ky30BOCTPOUTESIbHBIX aTesbe, WU3roTaB/MBatoLLyX aBTobyChbl Ha
arperatax Llaccv BefyluMx qwpM M0 MPOU3BOACTBY IPY30BbIX aBTOMOGUNENA.

KpynHeiwve npovssoauteny asTomobunein n aBTobycoB B Poccvy npeactaeneHsl B Tabn. 1.9.

Tabnmua 1.9. KpynHenwme poccuiickne npomssogntenn (2005 r.)

JlerkoBble aBTOMOGUN ABTOBA3— cBbliwe 700 TbiC. B rog,
17-e mecTo B Mvpe no o6bemy Bbinycka

JNlerkne rpy3oBble aBTOMOOUN A3 — okosno 100 Tbic. B rog,

1 MMKPOaBTOBYChI 15-e mecTo B Mupe 1Mo o6LeEMY Bbinycka

py30Bble aBTOMOGU/IN KamA3 — cBbliwe 20 TbiC. B rog,

MOSHON Maccoii cBbllle 6 T 18-e MecTo B MMpe no o6bemy Bbinycka

ABTOGYCbI MA3 — okono 10 Tbic. B rog,

5-e MECTO B MMPE MO 06BEMY BbliMycka



r1A B A

Jlpyratens cny>k/T uctod-
HMKOM 3HEpPrumn, Heobxoau- ﬂ.p VI raTe-n b
MOI1 A1 ABMKEHMNST aBTO-
MoGWns. Ha GonbLlUMHCTBE
COBPEMEHHBIX aBTOMOGU-
nei ncnosb3yrTea aBura-
Te/M BHYTPEHHETO cropa-
HuA (A3C). Ho Tak 6bu10
He Bcerga, ¥, BO3MOXHO,
CO BpPEMEHEM VX 3aMEHSIT
Opyrue, 6onee CoBepLUEH-
Hble KOHCTPYKUMW CU/IOBbIX
YCTaHOBOK, Hanpumep C uc-
NMoMb30BaHNEM TOM/IMBHBIX

3NIEMEHTOB.

3BOMOLMA ABTOMOBW/IbHBIX ABUTATE/EN

3a 6051ee yem CTOMETHIOI UCTOPUIO CBOEro cylecTBoBaHusl A3C Mpowwm 3HAYUTETbHYH 3BOSHO-
LI, OHW CTasm 6o/ee MOLLUHBIMKM, 3KOHOMUYHBIMUW, NETKUMU W 3KOMIOTUYECKM YWCTBIMK, YeM WX
npeaLecTBeHHNKN. 1 XoTs 3a 3T0 Bpems npefy/iarasiocb MHOTO aslbTEPHATUBHBLIX BapYaHTOB aBTo-
MOBWMbHBIX ABUraTeneid, Ha CEerofHsALWHUA AeHb peasibHON 3KOHOMUYECKM LeniecoobpasHoii 3a-
MEHbI CYLLECTBYIOLLMM ABUraTeniaM HeT. 310, rM1aBHbIM 06pa3oM, 06yC/oB/IEHO TEM, YTO TOMIMBO,
KOTOPOE WCMO/b3YHOT 3TV ABUraTesin, MOXHO XpPaHUTb B KOMMAKTHOM BWAE W ero 3anaca xsaraet
Ha focTaTtouHo 6orbLIol npo6er aBTOMOGUIS.

MepBble aBTOMOGWUM MPUBOAVIMCH B ABVXXEHWE MapOBbIMW ABUraTensMu, KOTOpble MNOsBU-
nce B XVl BEKe 1 ABMANUCH ABUraTeNsIMA BHELLHErO CropaHus. B aTux aAsurarensx TonavMeo Cxu-
ra/siocb BHe LWMHAPa ABurartesia v UCMosb30Basloch /1A MOMyYeHUst BOLAHOTO rapa, a TouHee,
rasa, KOTOpbI MOCTYNas Mof JaBfieHVeM B LWMHAOP ABUratens v npuesogwi B ABWMXEHWe Mop-
LeHb. 3o6peTarteniem nepeoro paboToCrnocobHOro MapoBOro Asuratens SBNSETCA aHrIM4yaHuH
[bxeliMc YarT, KOTOpbIii MOMyYn NaTeHT Ha cBoe M306peTeHne B 1784 r. MNMapoBble ABuratenu To-
r0 BpEMEHU OblN TSAXENbIMU Y TPOMO3LKUMM, & IMTaBHOE — OHW MMENN OYeHb HU3KWIA Koadhdmum-
€HT nonesHoro genctausa (KA.

MonbITkn co3gaHua 6onee adpthekTMBHOTO Auratens (BHyTPEHHEro CropaHusy), B KOTOPOM TOr-
JMBO CXWUraeTcs BHYTPU LWIMHAPA, a paclumpsiolmecs rasbl NPvBOASAT B [ABWXKEHVE MOpLLEHb,
YBEHUYUTUCb YCMEXOM TOSIbKO B 1860 r., korga dopaHuy3ckuii MexaHuk YXaH-3TbeH JleHyap co3gan
1 3anaTeHToBas nepsbili paboTocnocobHbin A3C. B aToM ABuratene ABWKYLLIMIACA MOPLUEHb 3aca-
CbiBaU/1 BHYTPb LMMHAPA CMECb roptovero rasa C BO34yXOM, W B cepeayiHe xofa MopLuHA CMechb
BOCT/IaMEHSNACh 3MEKTPUYECKOA NCKPOIA.

BO3MOXHOCTb NpakTU4ecKkoro wucnosib3oBaHna [A3C BO3HUKIA TOMbKO MOC/ME TOro, Kak
6bl10 MCNOML30BaHO CxaTve rasa B uunvHape. B 1866 r. Hemeukuii nsobpetartens Hwkona-
yc ABryct OTTO MO/lyYnn MATEHT Ha YETbIPEXTAKTHbIN ABWUrateslb BHYTPEHHErO CropaHus, B KO-
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TOPOM MCMOMb30BA/ICA MPUHLMM CKaTWA TOPHYeil cmecyu nepes 3axuraHvem. Pabouwii
npouecc, NPoOUCXoAAWMi B TakMx ABuratensx, noayunn HassaHue «umkn Orro». A3C, pabo-
TalolWme Ha 3TOM NpUHUMNEe, VMMenn 3HauuteslbHo 6onee Bbicokuin KM uyem naposble ABK-
raten, W, eCTeCTBEHHO, BbITECHMB MOC/eAHNE, OCTalTCA CaMbIMX PAaCnpPOCTPaHEHHLIMWU [0
CerofHsLIHero AHs.

MosgHee, aHraMuyauuH fyrnac Knapk usobpen Asuraresb, paboTalolmii No ABYXTaKTHOMY
LMKITY, HO Takve ABuraTtesin He Halum LUMPOKOro MPUMEHEHWS Ha aBTOMOOUNISX.

B 1892 r. Pygonbh An3ens noydnn nareHT Ha Asuratesib, B KOTOPOM WCMO/b30BasICA YeTbl-
pexTakTHbIi Lumkn OTT0. OT/IMuMe 3aK/Iio4asiocb B TOM, YTO B LWIMHAP NofaBasiacb He CMeCb Tor-
/VBa C BO3[yXOM, a YMCTbIi BO3[yX, KOTOPbIA CUMbHO CHUMEUICS, HarpeBasiCb NMpv 3TOM [0 BbICO-
KO Temnepartypbl, 4OCTATO4HONM A/19 BOCM/IAMEHEHUS TOM/MBA, MOAABAEMOrO 3aTeM B LMHAP,
6e3 HeobXoaMMOCTV MPUMEHEHWS /1 3TOr0 3EKTPUYeckol McKpbl. CerogHs Takvie Asurarenu,
Ha3blBaeMble M0 UMEHW CO3JaTensd AU3ENAMM, LUMPOKO MPUMEHSIOTCA B KauyeCTBe CUMOBbIX arpe-
raTtoB aBTOMOGUNEN.

Mo KOHCTPYKUMM BCe aBTOMOOW/IbHbIE ABUraTesin BHYTPEHHEro CropaHusi MOXHO pasfermTb
Ha NopLUHEBbIE 1 POTOPHbIE. B NOPLUHEBLIX ABUraTenax pacluMpsoLmMecs npy cropaHun Tonamea
rasbl NPUBOAAT B [BWKEHME MOPLUEHb, BO3BPATHO-NOCTyNaTe/lbHOe ABWKEHWE KOTOPOro npeot-
pasyeTcs BO BpaLLEHVe KOMeH4aToro Basia. B 3aBMcvMOCTM OT crocoba BOCn/iaMeHeHus Takue
ABUraTenn MOXHO pasfenvTb Ha ABe Tpynnbl: C BOCM/IaMEHEHVEM OT UCKPbl (GEH3WMHOBbIE)
W C BOCM/IaMEHEHVEM OT CXaTus (au3enu). B poTOpHbIX ABUraTensax paclumMpstomecs rasbl Bo3-
[JeliCTBYIOT Ha BpaLLatoLLyrocs AeTa/lb — pPoTop. POTOpHble Asuraresnin noapasfensiorca Ha ra-
30Typ6VHHbIE W POTOPHO-NOPLUHEBbIE. Havborbluee MNPUMEHEHNe Ha aBTOMOOW/ISX MOYyYWIv
nopLuHesble A3C.

86

MPUHLIMMbBI AENCTBUA PA3INUHBLIX TVIMOB A3UIATESEN

UETBIPEXTAKTHbIA A3UIATE b

YeTblpexTakTHbIii apuratens (puc. 2.1) COCTOWT M3 UWIMHAPOB, YCTAHOB/IEHHLIX Ha KapTepe
1 3aKPbITbIX CBEPXY rofoBKOW. CHU3Y K kapTepy KpenuTcs nognoH. B ronoske LynvMHAPOB ycTa-
HOB/IEHbI KnanaHbl — BMYCKHbIE U BbIMYCKHbIE — U CBEYU 3axuraHusi (B GEH3UMHOBbLIX) WA
dhopcyHkM Ans Bhpbicka TonavBa (B Av3ensx). BHyTpy uwnvHgpa BO3BPaTHO-NOCTYNaTesbHO
nepemMeLLaeTcsl NopLUEHb, KOTOPbI Yepe3 MOpLUHEBOW Masnel, COeAVHEH C BEPXHEW TO/0BKOW
LaTyHa. HWKHAS ronoBka LaTyHa OXBaTbiBaeT LUATYHHYH LLeliky KOSieH4aToro Basia, KOpeH-
Hble LUEKM KOTOPOro YCTaHOB/IEHbI Ha MOALIMMHMKAX B KapTepe Asuratens. lloplieHb ynioT-
HAeTCA B UMAVMHAPE MOCPeACTBOM MOPLUHEBBIX Korel. Ha KoHue KoneH4aToro Basia 3akpen-
NleH MaxoBuK. onoxeHue, KOTOpOe 3aHMMAaeT MOpLUEHb B KOHLE €ro xofa BBepX, HasbiBaeT-
CA BepxHeli MepTBOW ToukoW (BMT), a MOMOXeHVWe B KOHLE XOZa BHW3 — HWKHEN MepTBOi
Toukoin (HMT). lMepemeLlLeHne NOpLIHA OT OAHON MEepTBOI TOYKM A0 APYroi npu pabote aura-
Tensl HasbiBaeTcsl TakToM. O6GbeM, KOTOPbI 06pasyeTcsi Haf NMOPLUHEM MPY HAXOXAEHWUWU ero B
BMT, Ha3blBaeTcA 06GbEMOM kamepbl cropaHusi. OGbeM, KOTOpPbIA OCBOGOXAAET NOPLUEHb MpK
ero ABmxeHun ot BMT k HMT, Ha3biBaeTcs pabouMm OGLEMOM WM NIATPaXOM [ABUratens.
Cymma obbema kamepbl cropaHus u paboyero obbema HasbiBaeTCd MO/MHbIM  0GbEMOM
LumnHapa.
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OueHb Ba>kHbIM MapamMeTpoM MOpLL HEBOTO fBVraTesis SIBSIETCA CTeNeHb CxaTus, kotopasi onpe-
[ensieTcs Kak OTHOLLIEHWE MOJIHOTO 0Gbema LMHapa K 06beMy kamepbl cropaHus. CTeneHb oxaTuist
COBPEMEHHbIX aBTOMOOW/IbHBIX ABUraTeNeil C NCKPOBLIM 3axkMraHmem pasHa NpumepHo 10. ABTO-
MOGW/IbHbIE YETLIPEXTAKTHBIE AM3EN UMEOT 60/lee BbICOKYH CTEMEHb Cxatusl, He MeHee 20.

UeTbIpexTakTHbIli Lk MociefoBaTe/isHO BKAKOYAET B CEOS Criefytolime TakTbl: BMyCK, oxaTue,
pabouuii xof v Bbinyck (puc. 2.2).

7 8 9 1011 12 13 14 15 16

30 29 28 2726

Puc. 21 a .Jlavratens BA3-2111: 1 — noasopswan Tpyba Hacoca Ox/IadatoLlel XWOKOCTY;
2 — 610K UMMHAPOB; 3 — TepMocTaT; 4 — AaTuvK TemMnepaTypbl OX/TaKAALLEN XUAKOCTU CUC-
Tembl ynNpas/eHns asuratenem; 5— BbiNyCkHOM MaTpybOoK OXnaxaatoLLeli XUAKOCTY; 6 — 3aryLu-
Ka ronoBkn 6/10ka LUMIVHAPOB; 7 — KpbILUKa ronoBku 610Kka LUWIVHAPOB; 8 — perynstop Aasre-
HUA TONMBa; 9 — KpbILLKA MAac/I03a/IMBHOM rop/ioBrHbI; 10 — Tpoc MpuBo4a ApoccesbHON 3a-
CNOHKK; 11 — ApoccerbHbI y3en; 12 — perynstop X0sI0CToro Xxoaa; 13 — Aatyvk nosokeHust
[ApoccenbHol 3acnoHkn; 14 — pecmBep; 15 — 3adHAs Kpbilka NpUBOAa pacnpene/mTesbHOro
Ba/la; 16— nepefHas Kpblllka NpyBofa pacrpefenutenisHoro Bana; 17 — dpopcyHka; 18— npo6b-
ka LLUTyLepa TOM/IMBHOM pamnbl; 19 — Tor/wBHas pamna; 20 — BMyCKHOWM KomsiekTop; 21 — npasbiii
OMOPHbI/i KPOHLUTEH BMYyCKHOrO KOJIIEKTOPa; 22 — LLKVB NpUBOJA reHepatopa; 23 — Mac/sHbIi
JnbTP; 24 — JaTyMK NOSIOKEHMST KOMIeHUaToro Bana; 25 — NoadoH KapTepa; 26 — BbINYCKHON KOS-
NeKTop; 27 — WaTyH; 28 — KoneH4yatbiii Basl; 29 — N1EBbIA OMOPHBbIA KPOHLLTENH BbIMYCKHOIO KO/
nektopa; 30 — MaxoBuK
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Pvc. 2.1 6. MNonepeuHblii pa3pes asuratens BA3-2111:1 — npobka CNMBHOTO OTBEPCTVS MOA-
[0Ha KapTepa; 2 — MOAACH KapTepa; 3 — Mac/isHbIA qbTP; 4 — HACOC OX/TKAALOLLEN XUAKOCTY;
5 — BbINYCKHOW KONMEKTOP; 6 — BNYCKHOWN KOMNeKkTop; 7 — (POPCyHKa; 8 — TOn/MBHasi pamna;
9 — pecuBep; 10 — KpblKa ronoBku 670ka LUMAMHAPOB; 11 — KpbIka NOALWMMHUKOB pac-
npegenvuTenbHOro Bana; 12 — pacnpefenurenbHbii Bast; 13 — LWnaHr BEHTWIAUMU KapTepa;
14 — perynvpoBoYHasn LWwaiiba knanaHa; 15— cyxapu knanada; 16 — tonkarenb; 17 — npyxu-
Hbl KnanaHa; 18— mac/nocbeMHbIi Konnayvok; 19 — Hanpasnstowas BTy/ka kianaHa; 20 — kna-
naH; 21 — cBeva 3axuraHus; 22 — roaoska 6710ka UInHAPoB; 23 — MOpLUEHb; 24 — Komnpec-
CWOHHbIE KOMbLA; 25 — MacnoCbeMHOE KOsbLO; 26 — MOPLUHEBON Naview; 27 — 610K UANMHAPOB;
28 — wartyH; 29 — koneHyatbiin Bast; 30 — Kpbilwka wartyHa; 31 — ykasaTeslb YpOBHA Macsa;
32 — NpYEeMHKK MacsIsAHOro Hacoca
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BbIMYCKHOW  BMYCKHOW
KnanaH

OTKPLIT By ekl

, Tpy60npoBog,
roprovas
CMeCh

nopLUEHb ABMKETCA
BHU3; BCacbIBaeTCA
roprovas CMecCb

MopLUeHb
BpaLLeHre
KO/IEHHaTOro
Ba/1a
K1anaHb
3aKpbIThI
ceeva
pabouyas 3akuraHma
CMeCh roput [aeT uckpy
rasbl
To/KatoT
nopLLEeHb
BHU3

BCE
KnanaHbl
3aKPbITh

nopLUEHb
A nogHumaeTcs,
CKMMasn
pabouyio
CMecb
(roptovast cmecb

oCTaTo4Hble
rasbl)

BbIMYyCKHOM
KnanaH
OTKpbIT

oTpaboTasLLMe
rasbl BbIXOAAT MOpLLIEHb
NoAHMMaeTcs,
BbITa/KVBast
oTpaboTaBLLVe
rasbl

U3 UWMHapa

Puc. 2.2. YeTbl pexTakTHbl i UUKN: a — BNycK; 6 — cxatue; B — pabounii xon; r — Bbl NyCK
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Mpn paboTe 6€H3MHOBOrO ABUraTesnisi B Hauasie TakTa Brycka OTKpPbIBAETCSA BrYCKHOM KianaH,
a nopleHb nepemeltaerca or BMT. o mepe nepemelleHns MopLuHA Mo HanpasneHwio K HMT B
LWMHApe obpasyeTcsl paspexeHue 1 B Hero nocTyrnaeT CMecb MapoB GeH3nHa W1 BO3fyxa, KOTOo-
pylo MPUHATO Ha3blBaTb TOM/IMBHO-BO3AYLUHOW WM roptoyeil cmecklo. Mocne npoxoga nopLuHeM
HMT oH 3a cueT BpallieHNA KoMeH4YaToro Basia HauyHeT nogHnmMaTtbea K BMT, YTo ABMiseTca Havasiom
Takta c>katvis. B Havasie TakTa C>Karmvis 3aKpblBaeTCs BIYCKHON KnanaH 1 06a kianaHa ocTatoTes
3aKpbITbIMW B TeUueHVe Bcero Takta. [py nepemelleHny nopluHa K BMT roprtodas cmech, Haxopas-
LaAca B LMMHOPE, CKMMaeTCsd, ee JaB/ieHne 1 Temnepatypa Bo3pacTtaioT. MakcumasibHoe 3Ha-
YeHune AaB/IeHVA CXaTua BO3HMKAET, Korja noplueHb gocturaet BMT. Ho nockosbKy npouecc cro-
paHus Ton/MBa 3aHUMaeT Onpefe/ieHHoe BPeMsi, TOpHoYdylo CMECb HEOOXOAMMO MOMKeUb 3apaHee,
[0 TOro Kak nopLueHb Aonaet Ao BMT B TakTe oxatnsd. CveCb BOCT/IAMEHSIETCA C MOMOLLbHO 3/1EKT-
pryeckoli MCKpbl, MPOCKaKMBAIOLLEN MESKLY 3NeKTpoJaMn CBeYn 3axuraHus. Yron nosopoTa Ko-
NleHYyaToro Basia OT MOMEHTA MOABNEHNA UCKPbl A0 BMT Ha3biBAETCA YI/IOM OMNEPexXeHus 3axura-
HUSA. [y cropaHnn TonMBa BbifesIsieTcs 60/1bLLOEe KOMIMYECTBO SHEPTOEMKMX ra30B, KOTOpble Aa-
BAT Ha NOpPLUEHb, 3aCTaB/IsA €ro B CrieytoleM TakTe coBepLuatb pabounii Xof, KOTOpbIi NMPoUCXo-
OVT NpU 3aKpbITbIX KNanaHax, Korga rnopluieHb ABWKETCA Mo HanpasneHutio ot BMT k HMT. [ocne
paboyero xofa HauMHaeTCs TakT Bbirycka. [py 3TOM OTKPbIBAETCA BbINYCKHON KnanaH, a nopLueHb
[OBWKETCS MO Hanpas/ieHnio K BMT, BbiTecHsisi oTpaboTaslume rasbl B armocdepy. 3arem LKA
MOBTOPSIETCA B TOW e MOoC/ef0BaTeIbHOCTU.

JBYXTAKTHbI V1 ABUrATE b

[JayxtakTHblin 3C 06bIMHO He MMEET KnanaHoB (3a WCKYEHMEM ABYXTaKTHbIX au3eneli), a BMe-
CTO HVX B OMpeAeneHHbIX MecTax UnMHapa BbINO/IHEHbI OTBEPCTUSA, KOTOPbIE HAa3bIBAIOTCA MPOLY-
BOYHbIMW OKHamu (puc. 2.3).

Yepes ofHO OKHO MOCTyraeT TOM/IMBHO-BO3AyLUHAA CMeCb (WM BO3OyX B Au3ensx), a uvepes

[pyroe ypansiorcs oTpaboTasluMe rasbl. B ronioeBke uuavHApa ycTaHaB/MBaeTCs CBeva 3axura-
H/s (W chopcyHka B au3ensix). MoplueHb B TakvX ABuratensx, Kak npasuno, UMEET CreupasibHyo
dhopmy. Bo Bpemsi nepBoro Takta MpOVICXOAAT
BMYCK M oxatue. Korga nopLieHb HaxoamuTest
B HMT, o6a npoAyBOYHbIX OKHA OTKPbLITbI.
Uepes 0HO 13 HUX MOA, AaBIEHNEM OT OTAESb-
HOrO MPOAYBOYHOrO Hacoca WM C WCMOSb30-
BaHVEM MOZMOpPLL HEBOW nonocTv  (kapTepa)
MOCTyrNaeT CBeXasi roproyasi CMech (W YMCTbIi
BO3AyX B AM3eNisX) 1, 3anofHAS LNMHOP, Of-
HOBPEMEHHO BbITECHSET OCTATKM OTpaboTas-
UwmX ra3oB. Jpwxylimiica k BMT nopLueHb ne-
peKpbIBaET MPOAYBOYHbIE OKHA, W HAYMHAETCA
npouecc oxatua. Bé6nmsu ot BMT nogaetcs umc-
Kpa OT CBeun 3axxuraHust (Wi BrpbICK1BaEeTCA
TOM/IMBO B [M3esi€), MNOC/e Yero HauvHaeTcs
BTOPO TakT— pabounii xof, KOTOpbIi nepexo-
OVT B BbINYCK, MOC/E TOTO Kak OTKPbIBAETCA
BbIMYCKHOE OKHO.

Mp 0aMHAKOBOW MOLLHOCTY ABYXTaKTHbINA
Apuraresi MoslydaeTcs MpoLle M KOMMakTHee,
YeM uYeTbIpexTakTHbIA. Kpowme Toro, B OBYyX-
TaKTHbIX ABUraTensx paboumii xon npovcxoaut  Puc. 2.3. Cxema ayxtakTtHoro [3C

41



B [lBa pasa vawe. 310 NpUBENo K LUIMPOKOMY
NPUMEHEHWIO ABYXTaKTHbIX ABUraTenein Ha He-
60/bLLMX TPaHCMOPTHBIX CPeACcTBax M arpera-
Tax, TakMX Kak MOTOUMK/bI, MOTOPHbIE SIOOKY,
ra3oHOKOCW/IKM U T. n. B 60-e IT. gByXTakTHble
ABuraTeNnn ycTaHaB/IMBa/IMCb Ha aBTOMOOWIAX
SAAB, a Taioke Ha aBTOMOOWISX, MPOV3BOAVIB-
umxca B WP (Wartburg v Trabant).
K co>kaneHnio, B KMacCMYecKux ABYXTaKT-
HbIX [BUraTensx 4YacTb TOM/IMBHO-BO3ZYLLUHOM
CMecKU HensBexHO TepsieTcs BMeCTe C 0Tpabo-
TaBLWVMMX rasamu, 4To 0OyC/OB/MBAET XyALLNIO
TON/IMBHYHD 3KOHOMUWYHOCTb, MO CPaBHEHUIO
C YeTbIPEXTAKTHBbIMU ABUTaTENIIMM, W M/IOXMe
aKonornyeckne nokasarenn. Bor novemy Bce
CEpUINHO BbINyCKaeMble B HacTOsILLEE Bpems
aBTOMOGW/IM - KOMIJIEKTYIOTCA  YeTbIPEXTaKTHbI-
Puc. 2.4. [3yXTakTHbIA TPEXLWUINHAPOBbI MM aBuratensMu. HeobxogyMo OTMETUTb, YTO
aBTOMOOWNbHBLIA ABUratenb, paspaboTaH- B MnocregHee Bpemsl MNOSIBUINCH [BYXTaKTHblE
HbIli COBMECTHO komnaHusamn Ford n Orbital  gsuratenu, B KOTOPbIX MCMO/Mb3YeTCA MpoLecc
BMNPbICKMBaHNSA TOM/IMBHO-BO3AYLUHON CMecH,
paspaboTaHHbIii dompmoii Orbital (puc. 2.4), YTo NO3BONIIO 3HAUUTESTBHO Y/TYHLLMTE NoKa3aTesin Taknx
Asurateneil. Bonee nogpo6HO 3TOT BONpOC OyeT pacCcMOTPeH Hwke. MHorve viccnefosaren oTMe-
YaKT TAKKE MEHbLLYKO AOTOBEYHOCTb ABYXTAKTHBIX ABUraTenield, BbI3BaHHYH TEM, YTO MOpLUHEBbIE
KOMbLia MOCTOSHHO MepecekatoT KPOMKM MPOAYBOYHbIX OKOH, Y MO3TOMY M3HALLMBAIOTCS ObiCTpee.

POTOPHOINOPLU HEBbLIE ABUTATE/IN

3a Bpemsl 6o5ee 4eM CTOMIETHErO CyLLECTBOBAaHUS aBTOMOOWISA Npeg/iara/iick COTHU BapuaHTOB
[ABuvrareneii, HO AOCTONHON 3ameHbl nopwHesoMy [3C He Hawwiocb. EAMHCTBEHHON anbTepHaTtu-
BOW, JOCTUrLLEN NPYMEHEHNS HA CEPUIHBLIX aBTOMOGWNAX, SBASETCA POTOPHO-MOPLUHEBON ABUra-
Te/b, WK, Kak eLle ero HasbiBaloT Mo MMEHW mn3obpeTatens — apurarens BaHkens. 3tor aAsura-
Tefb GbU1 BnepBble MpPUMEHEH Ha aBToMObuAAx compmbl NSU, koTopas BroC/eACcTBUM BOLWA
B rpynny komnaHwin Volkswagen. Ceituac ggurateny BaHkens yctaHaB/iMBarOTCS Ha HeEKOTopble
aBTOMOOMAM KOMNaHuM Mazda. B yacTHOCTM, pOTOPHO-MOpLUHEBOMY ABuratento Mazda Renesis
Rotary g cnoptmBHoro aBToMoouns RX-8 Gbina mpucyaeHa Harpaga «/lydwmii HOBbIA ABUra-
Tenb 2003 roga».

PoTopHO-NopLUHEeBO ABuratesis paboTaeT Mo YEeTbIPEXTAKTHOMY LMKIY, Kak U OObIYHbIA MOpLL-
HeBoi [3C (puc. 2.5). BMecTo nopluHa B 3TOM ABurartesie NpUMEHSIeTCH BpallalowWincs poTop
(puc. 2.6) cneuyianbHO OPMbI, UMEIOLLWIA Ha3BaHWE «aeMbTPOM.

PoTop BpallaeTcs BHyTpU koprnyca ABuratesisi, KOTopbiii Ha3biBAETCSH CTATOPOM U UMEET CIOX-
HYI0 reomeTpuryeckyto chopmy. PoTop cBa3aH 3ybuatoii nepegaqeli C Kopnycom apurartens, a 3a cHet
9KCLEHTPUKOBOTO Basla, MOXET COBepLUaTb MMaHETApHOE MepemMeLleHne BHYTpW crartopa, npu
3TOM BCE TpM BEPLU HbI POTOpPa MOCTOSIHHO COMPUKACAOTCS C BHYTPEHHEN NOBEPXHOCTLIO CTaTopa.
Mpn 3TOM ME>KLY POTOPOM UM CTATOPOM 06pasytoTcs TpU MO/IOCTY NMEPEMEHHOIO 06beMa, B KOTOPbIX
MOXHO OCYLLECTBUTb YETbIPEXTAKTHBIN LK. B kopnyce ABuratens BbiNOSHEHbI KaHasbl /151 MPOXO-
[a ox1akaatoLLelt X<UOKOCTY, a Takke [/19 Nnojayun Bo3ayxa, TON/vBa 1 BbiMycka OTpaboTasLu UX ra-
30B. BocnnameHeHne TOMMBHO-BO3AYLLUHON CMECU OCYLLECTB/ISETCA C NMOMOLLBIO CBEYEW 3ak<ra-
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Pvc. 2.5. PoTopHO-NopLuHeBoOl aguratenb «PeHe3nc»: 1— 610K ynpaB/ieHnst OTKpbIBAET Te Wi
WHble BrYCKHblE TPYOOMpPOBOAb!I B 3aBMCYMOCTM OT YaCTOThl BpALLEHWS;, 2 — Ha Ka>KUyto CeKumio
NPVXOAMTCA MO TPM BMYCKHbIX TPY6OMPOBOAA pasHoi A/MHbI; 3 — creuvasnbHas opcyHka nogaet
Macrio K paboymm MOBEPXHOCTAM; 4 — CMECb B Kamepy CropaHvsl nonagaeT yepes 60KOBbIE OKHa;
5 — BbINYCKHbIE KaHas/lbl MOKPbITbI TEPMOCTOWMKOM KepaMuKoi; 6 — 13-3a GOKOBOrO pacrosioxe-
H/SI BbIMYCKHbIX OKOH 4YacTb OTPaboTaBLUMX a30B He MOKWAAET kamepy CropaHusi, a yvactsyeT
B CMefyloleM LyKne; 7 — o6ierdyeHHbIn potop passueaeT Ao 10 OO0 MUH'; 8 — LWMpUHA cTaTo-
pa— 80 MM; 9— OCHOBHas 1 JOXWraloLLas CBEYN 3aknraHua paboTaroT nocneaosare/isHO
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Puc. 2.6. leTann gBYXpOTOPHOro Asurarenst aBTomoouna Mazda

Puc. 2.7. 03yxpoTOpHbIA ABuratenbs BawHke-
na aBTomobunsa Mazda RX-8 B c6ope

HUSA. YBENMYEHVEe MOLLHOCTY Takvx Asurateneii
JOCTUraeTcsi C MpYMEHEHVEM HECKOJIbKUX Po-
TOPOB B OfHOM Apuratene (puc. 2.7).

PotopHo-nopLuHeBble A3C 6ornee nerkve
N KOMMAKTHbIE MO CPaBHEHUIO C MOPLUHEBbLIMU
JABvraTensiMm 1 OT/M4aroTcsl 6o/ee BbICOKO Mak-
CYMa/TbHOM YacToToN BpalleHys. dpnroe Bpems
cnabbiM MeCTOM 3TVX ApuraTeneid Gbum ynioT-
HEHUA BEpLUMH pOTOpa, MMEBLLIE HU3KYIO [OM-
rOBEYHOCTb, HO CO BPEMEHEM KoMMaHus Mazda
pewmna sty npobnemy. OpHako 60sblas Mio-
Waap paboumx NOBEPXHOCTEN poTopa 1 cTatopa
N HecoBeplUeHHasA chopMa Kamepbl CropaHvs
MPUBOIAT K CYLLECTBEHHbIM MOTEPAM Tersa, a
3T0 OTPULATENIBHO CKa3blBAETCA Ha MNokasare-
nax pgsuratens. [Moatomy gsuratenn BaHkens
N0 CpaBHEHUIO C MOPLUHEBbLIMU ABUraTensmMy
MeHee 3KOHOMUYHBI 11 6O/Iee TOKCUYHBI.

FASOTYPBVHHbBIE ABUTATE/TN

OCHOBHOE OT/INYME Ta30TyPGUHHOIO ABUraTesnisi OT MOPLUHEBOrO 3aK/OYaETCsl B TOM, YTO pa-
60uMii NPOLIECC B HEM MPOVICXOAWT HE LMK/IMYHO, a HenpepbiBHO. TOMMBO MOCTOSIHHO Brpbl-
CKMBaETCA B Kamepy CropaHusi Takoro ABUratensi v, CMeLIaBLUNCh TaM C BO3AYyXOM, CrOpaeT.
O6pa3ytoLmecs Npy 3TOM Tasbl C BbICOKO CKOPOCTbIO MOMNaAaloT Ha SIonaTku CUoBOi Typou-
Hbl 1 Typ6YHbI KOMMpeccopa. Cuosas Typ6rHa Yepes3 pefyKTop COEAVHSIETCSt C TPaHCMUCCU-
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eli aBTOMOGWNS, a KOMNPECCOP CAYXWT A1 HarHeTaHWs BO3Ayxa B ABuratesb. opsume rasbl,
BbIXOASLLUME U3 TYPOWHbI, NOMNagarT B TENSIOO6MEHHMK, TAe HarpeBatoT BO3AyX, NOAAOLLWIA-
Cs B KaMepy CropaHusi gpuratens, nocse 4ero ygansirca B atMmocdepy. Hanuuve Tenno-
O6MEHHVKa [AaeT BO3MOXHOCTb MOBbICUTb 3(MGEKTUBHOCTL ra30TypOVMHHOIO ABurarens.
a30TypOuHHbIE ABUraTesIM UMEHT BbICOKYH MOLUHOCTb MpU Hebonblinx pasmepax. Camoii
60/IbLION YaCTblO Takoro Asuratens siBasercs Tenjoob6meHHuK. OTcyTCcTBME BO3BPaTHO-MO-
CTynaTeflbHbIX MEepeMELLEHNA B TakoM ABuratene obecneyvmBaeT BbICOKYHD PaBHOMEPHOCTb
ero pabotbl. K ApyrMM npeumMyllecTsaM rasoBblx TYpOUH OTHOCSTCS NETKOCTb Mycka Mpu HUSKUX
Temnepatypax, Masias TOKCUYHOCTb U BO3MOXHOCTb pPaboThbl Ha pPas/iyHbIX (KAOKUX W raso-
06pasHbix) TonamBax. LUMpPOKOro npvMeHeHMs Ha aBTOMOOWSAX ra3oTypOVHHbIE ABuratenu
He NOYYnIM M3-3a HU3KON TOMIMBHOW 3KOHOMWUYHOCTW, CWIBHOTO LuyMa Npu paboTe v BbICO-
KO CTOMMOCTM MX Npou3BoacTBa. CyLECTBEHHbIM HEAOCTaTKOM ra3oTyp6UHHbIX ABuUrateneii
ABMAETCH TakkKe TO, YTO OHW MELJ/IEHHO pearvpytoT nMpyu HEeo6XOAWMOCTU PE3KOro YCKOpPEeHUs
aBTomMo6Uns.

XAPAKTEPUCTUKWN OABUTATENA

B gBuratene BHYTPEHHEN0 CropaHus BblAENSAWMECA MNPU CropaHuu Tonavea rasbl [aBsAT
Ha MOpLWEeHb K 4yepe3 NPeobpasylLnii MEXAHU3M BbIMOHAKT MEXaHWYECKYD pPaboTy Mo
BpaLLEeHMI0 KOMeH4YaToro Bana agurarens. 3arem ata paboTa Mcnofb3yeTcs And BpalleHus
BedylWMX Kosec aBTomMob6uns. Jlio6oli asuratens o0651afaeT onpefeneHHol  MOLHOCTbIO
N KPYTALMM MOMEHTOM. BOMbLUMHCTBO tofeit npu OLeHKe aBTOMOOUIA B MEpBYHD oyepenb
obpallaloT BHUMaHME Ha MOLLHOCTb ero ApuraTesnis U He OYeHb UHTEPECYIOTCA KPYTALMM MO-
MEHTOM, XOTSl €r0 3HayeHue CyLEeCTBEHHO B/MSET Ha MNoBefeHve aBToMOOMNS Ha gopore.
KpyTawpmin MOMEHT Ha Basie ABuratens npeactasnseT coboli Npov3BefeHVe BenvyvH CUslbl
N OMHbI Nnedva ee AGVICTBI/IH.

COBpEMEHHOV eaVHMLEl N3MEPEHUST KPYTSALLEro MOMEHTa SBASETCA HbHTOHOMETP (H-m).
KpyTswmiA MOMEHT, co3AaBaeMblii ABuratesieM, 3aBUCUT OT paboyero faBfeHVs BHYTPU Lu-
NVHOpa ABuratens, Naowaan nopLuHs, paguyca KpyMBOLUMNA KOMEHYaToro Basna v psga apyrux
napameTpoB. MOCKO/bKY BPeMsi BO3AENCTBMSA AaB/IEHUS] Ta30B Ha NOpLUEHb WM3MEHSIeTCs npu
N3MEeHEHNN YacCTOTbl BpalleHWUa KoneH4YaTtoro Basia ABurarensd, prTﬂLLLVII?] MOMEHT TaKxXe
n3mMeHsieTcs. Ecim yMHOXWTbL BEMUUMHY KPYTALLEro MOMEHTA, COOTBETCTBYIOLLYIO onpefenen-
HOW YacToTe BpalleHus Basa ABWrartesisi, Ha ero yrjioByl CKOPOCTb, MOyYsM 3HAYEHUE MOLL-
HOCTV ABuraTens, pa3BuBaeMoi npu 3Toli ckopocTu. HaumHas ¢ XV B., eanHuueid nsmepe-
HUS MOLLHOCTM 6blna nowagauHas cuna. COBPEMEHHOW MexayHapoAHON eauHuLEel n3mepe-
HUS MOLLHOCTW SiIBNSieTcs kuioBatT (KBT). MMpu 3ToM nowaanHyo cuny (1. C.) AOBOJbHO YacTo
NPOJO/HKAT YKasblBaTb B TEXHUYECKMX XapakTepucTukax aBTOMOOGUbHBLIX ABuratenein. Ans
TOro 4tobbl NEPEBECTVM MOLLHOCTb, YKa3aHHYH B KW/10BaTTax, B /IOWAAMHbLIE CWU/bl, HYXHO
YMHOXWTb ee 3HavyeHue Ha 1,34.

YckopeHue, pas3BuBaemMoe aBTOMOOWIEM, KOTOpbIM Tak WHTepecyeTcs O6O0/bLUMHCTBO
BOp'VITeﬂeﬁ, KakK pa3 B OCHOBHOM W 3aBUCWUT OT Be/INYMHbI KPYyTALLEro MOMEHTa. MOLLLHOCTb
ABurartens onpeaensiet, rnasHbiM 06pa3oM, MakCUMasibHYH CKOpOCTb aBTomMobuns. Mpodec-
CMOH&/IbHbIE aBTOMOOW/NCTLI /1 OLLEHKM paboTbl ABUraTesns MCMo/b3yT CKOPOCTHbIE Xapa-
KTEPUCTMKM, KOTOpble MPEeACTaB/AT CO60M 3aBMCMMOCTb KPYTALLEro MOMEHTa ABurarens
N €ero MOLLHOCTM OT Yr/I0BOM CKOPOCTM WM YacTOTbl BpalleHus ero Bana (puc. 2.8). CkopocT-
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Puc. 2.8. CkopocTHasa xapakTtepuctuka A3C:
Ne— adbdhexTviBHass MOLLHOCTL; Me— aduchek-
TUBHbIA KPYTAWMIA MOMEHT; MTax — Makcu-
MaJIbHbIA  KPYTALWMIA MOMEHT; NNneX — Makcu-
MasibHasi MOLLHOCTb; MM — KPYTSALLMIA MOMEHT,
COOTBETCTBYIOLMIA MaKCUMasIbHON  MOLLHOCTU;

Hble XapaKTepUCTUKM peasibHbIX ABuUrarenei
noslyyatoT Npy UX UCMbITAHUAX Ha cneuunasb-
HblX cTeHgax. OYeBMAHO, 4TO 3HAYeHUust
nokasartesiein pgpuratens 6yayT 3aBUCETb
OT KO/M4yecTBa MOCTynawlero B Auratesb
TOM/IMBA, TO €CTb OT MOMOXEeHUA nejaim
«rasza». 3aBUCUMOCTb CKOpPOCTM aBTOMO-
6unsa, MonyYeHHas nNpu  MakCcMMasibHOW
nogaye TONAvMBa B UWIMHAPLI ABUrarens,
Ha3bIBAETCA BHELLUHE CKOPOCTHOI xapakTte-
PVCTUKOWA.

Ha rpadhke CKOPOCTHOW xapakTepuCTWKM
OTMEYalTCH MVHMMASIbHbIE U MakCcMMaslb-
Hble 060pOTbI KOJIEHYATOro Basia ABuratens.
Kak MOXHO 3amMeTWTb W3 MPUBELEHHON CKO-
pocTHOli xapaktepuctukn [O3C, KpyTawwmia
MOMEHT [OCTUraeT CBOEro MaKCUMasibHOro
3HayeHns npy cpefHyx obopoTax Bana, a 3a-
TeM Npu AasibHeWlueM yBEeNYEHUN 4acToTbl
BpaLleHusi CHwkaeTcs. XOopoLwwo 3T0 Wim MnJio-
x0? [laBailiTe npeactaBum cebe aBTOMOOW/b,
KOTOpbIi OBUXETCA MO POBHOM FOPU30OHTasb-
HOW [opore C MakCMMaslbHOM CKOPOCTbHO,
a ero Apurarefl MeeT Takylo KpUBYHO U3Me-
HEHUS KPYTSALLEro MoMeHTa. MakcumasibHas

CKOpOCTb HacTynaeT npu obopoTax ABurate-
N, 6AM3KMX K HambosnbwmMm, Korga cuna,
NPUIOXEHHas K BedylMM KofiecaM aBTOMOOWIA U COOTBETCTBYHOLLASA KPYTALLEMY MOMEHTY
Asuratens npu atmx o6opoTax, yBeMYEHHOMY C MOMOLLBLI0 TPAHCMUCCUW, YPaBHSIETCH C CUna-
MM COMPOTUBEHWS ABWKEHUIO, AEACTBYIOWMMM Ha aBToMO6ub. Ecrm Ha gopore nepeg, atmm
aBTOMOOM/MIEM BO3HUKHET Aake HebOoMbLIOA NoAbEM, CWla COMPOTUB/IEHUS YBENYWTCS,
a 06opoTbl ABuratens yMeHbluatcs. YTo e npou3oigeT npyu 3TOM C KPYTSALMM  MOMEHTOM
nsurarensa?

CO — yInioBas CKOPOCTb Bavia ABurartesns

M3 CKOPOCTHOI XapaKTepPUCTUKN MOXHO 3aMeTUTb, YTO YMeHbLUeHWEe 06OpPOTOB ABuraTens
npuBefeT K HebOo/bLIOMY YBENMYEHUIO KpyTALWero MomeHTa. Ecrm nogbem Ha gopore
He OYeHb BE/VK, TO 3TOT0 YBESIMYEHUA KPYTALLEro MOMEHTa, MOABOAMMOrO K BeAyLM Kose-
cam, MOXeT XBaTuUTb /17 €ro npeogoneHvs 6e3 nepexoga Ha 6onee HU3Kyl nepegadvy
B TpaHCMuccuM aBTomMobuns. [ayrumu crioBamu, ABurateflb C Najatolleil XxapakTepucTUKoL
KPYTSLLEro MOMEHTa XOpOLUO NpucnocabnnBaeTcs K YBE/IMHYEHUIO COMPOTUBEHUS ABUXKEHUIO
aBTOMOGUNS. Mpuyem, YeM Kpyye OMnyckaeTcsi KpuBas MOMEHTa Ha CKOPOCTHOM XapakTepw-
CTUKE MPU YBESIMYEHUM YI/I0BOW CKOPOCTW BpalleHus Basa ABuratens, Tem fydlleli npucno-
cab/imBaeMoCTbl0 OH 06/1adaeT.

3}'IeKTpI/ILIECKI/II7I apuraresi UMeeT MakCUMauibHOE 3HaveHune KpyTAllero MomMeHtTa npu MUHU-
Ma/lbHbIX 060pPOTax, UM MPU UX YBENIMUEHUW KPYTSALMIA MOMEHT MOCTOSIHHO CHWXaeTcs. [loaTomy
y 3/1eKTPOMOGMAA TPAHCMUCCHS 3HAUMTESBHO YMPOLLAETCH — €My He Hy)Ha Kopobka nepegad.
Ho 06 3nekTpoMoGW/IsiX Mbl MOTOBOPVMM HEMHOTO MO3XeE.

Jio6Goli aBTOMOGWNLHBIA fABUraTe/lb NPeACTaBsieT cOBOW COBOKYNMHOCTL MEXaHU3MOB U CUC-
TeM. OCHOBHbIMM MeXaHV3MaMn YeTbIPEXTaKTHOTO MOPLUHEBOrO ABWraTenisi BHYTPEHHEro cropa-
HVS1 SIBSIIOTCS KPMBOLLMMHO-LUATYHHbIA MexaHu3M (KLUM) n rasopacnpefenvmresibHbIi MEeXaHn3m

(TPM).
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§8

KPVBOLLI UMHO-LU ATYHHbI 1 MEXAHU3M

B 04HOLWIMHAPOBOM YETLIPEXTAKTHOM ABUratesie Ha ka>kiple fjBa 060poTa KO/IEHYaToro Basia npu-
XOOMUTCSt YETbIPE XOAA MOPLUHSA, TO/MBbKO OAVH M3 KOTOPbIX PaboymiAi. 3T0 NPUBOAUT K HEPaBHOMEPHOW
pat6ote asuratensi. [, 19 HeboMbLUMX ABUraTeNei, Takux Kak Nerkue 1oAoyHble MOTOpbI, ABUraTenv
MonesoB, SIerkMx MOTOUMKIIOB U T. A, Takash HepaBHOMEPHOCTL He NMpeacTaBnseT 6o/bLUol npobiie-
Mbl. [ 1 60nee Ts>KerbXx aBTOMOGUEN TPedyeTca Gorbluasi MOLLUHOCTb ABWraTens, a cieaoBatesb-
HO, W GONbLUMIA Paboumii 06beM LmMHApa. B 3TOM criydae HEpaBHOMEPHOCTbL PaboThl ABuraTens
CTaHOBUTCA 60/iee 3aMeTHON. BOoT noyeMy Ha COBPEMEHHbIX aBTOMOOU/ISIX NPUMEHSIKOTCA MHOroLu-
nHapoBble ABC. TMpUMEHEHME HECKONbKUX LMMHAPOB, B KOTOPbIX PaGoumMii X0f, MpPOVCXOauT
B pasHble MOMEHTbI BPEMEHW, AAET BO3MO>KHOCTb Cr/IauTb My/bCauyy KPYTALLEr0 MOMEHTA Ha Ba-
ne apuratens. BOMbLUMHCTBO SIErKOBLIX aBTOMOOWNEN Masioro kKiacca MMerT YeTblpexunimHapo-
Bble ABuraTesiv, XoTsl MHOrAa MCMosb3yHTCs ABYXLMIMHAPOBLIE M TpeXUMIMHApoBbIe. Ha 6onee Ts-
XENbIX aBTOMOGUNAX, TPedytoLWX GOMbLIOA MOLLHOCTU, Hapsidy C YETbIPEXUMIMHAPOBLIMUA, MOryT
NPUMEHSTLCS NATULWNMHAPOBLIE W LUECTULUIMHAPOBbIE ABUraTenn. J1erkoBble aBTOMOGW/IN BbiC-
LLero knacca 06GOpYyAytoTCS BOCEMULMMMHAPOBLIMU 1 ABEHaALATULMANHAPOBLIMA ABUraTeNsIMU,
XOTS BCTpeYaloTcsa ABuUratenm C [ecATblo UWAvMHApaMn. BOMbLUMHCTBO Py30BbIX aBToMObOuUnei
cpepHeli 1 6o/bLUOIA TPy30MOABLEMHOCTM UMEIOT ABUraTeNIN C LLECTBIO U BOCEMBIO LIM/IMHAPAMM.

KpVBOLUMNHO-LUATYHHBI MEXaHU3M MHOrOLWIMHAPOBOTO ABUraTensi COCTOUT U3 MOABUSKHbIX
N HEMOABWKHbIX AeTasel.

K nogpwk<HbM geTaniam KLIM OTHOCATCS: MopLUeHb, MOPLUHEBbIE KOJbLA, MOPLUHEBOW nasew,
LLaTYH, KOMEeHYaTblii Bas, BKMAAbILUX MOALIMNHUKOB U MaxoBuK. HenoasuxHbIMM aeTansmm KLLUM
ABNSAOTCA: 60K UWNMHAPOB, rO/I0BKa 6/10Kka 1 MpoKIagka rosoBkn 6oka (puc. 2.9).

KpVBOLUMMHO-LUATYHHbI MEXaHM3M BOCMPUHUMAET AAB/IEHNE a30B, BO3HUKAIOLLWMX NPU Cro-
paHuM Ton/vBa B LMHAPaX ABuratens, v npeobpasyeT 310 AAB/IEHVE B MEXaHUYECKY paboty
Mo BpaLLEHWO KoneHYaToro Bana. lMpexae yem nepeit K nogpo6HOMY PacCMOTPEHMIO KOHCTPYK-
LMIA oTAenbHbIX aeTaneii coBpemMeHHbIX KLLUM, Heo6xoaymo pa3obparbcsi B NPUMEHSIEMbIX KOMMO-
HOBOYHBbIX CXEMaXx.

PacnonoxeHve unnmHapoB B 6/10ke onpe-
nenseT KOMMOHOBOYHYH CXxemy nABuratens
(pnc. 2.10). Ecrm ocn upnnHAPOB Pacronoxe-

Hbl B OOHOM NJIOCKOCTW, TO Takue ABurarenv
Ha3bIBAKOT PSAAHLIMM.

PsinHble fBMraTeny ycTaHaB/IMBAKOTCS Ha aB-

TOMOGWIE WM BEPTUKaUTbHO, WM NOZ, Yr/ioM

K BepTMKa.I'IbHOI;i N/IOCKOCTN A1 YMEHbLUIEHUA npoknagka
BbICOTbI, 3aH/MaeMOiA asuraresniem, a B HEKOTO- r%ﬂgﬁg”

PbIX C/lyyasix OPU3OHTA/ILHO, HanpuMep npu

pasmeLLeHun nog, nosioM aeTobyca. B V-o6pas-

HbIX [BUratesisx OcuM UWIVMHAPOB HaxXoasaTcst

B ABYX T/IOCKOCTSIX, PAcMOJIOXEHHbIX MOoA, yr-

JIoM ZIpYr K Apyry. Yron Me>Kly ocsMu LAVHA-

pOB MOXET 6blTb pPa3/MuHbIM.  Pa3HOBWAHO-

CTbO TAKOro ABUraTesisi MOXHO CUMTaTh ABura-

TEMb C TaK Ha3bIBAEMbIMM OMMO3UTHLIMU (TPO-

TUBOMEXALLMMM) LMMHAPaMM (B HEKOTOpbIX  Puc. 2.9. HenoapuxHble geTany KpyBoLvn-
CTpaHax TaKyld KOMMOHOBKY  HasblBAKT  HO-LUATYHHOrO MexaHu3Ma
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Puc. 2.10. Cxembl pacnofoXeHus UWIMHAPOB B [ABUratensx pasfIyHON KOMMOHOBKMW:
a— psAAHbIA YeTbIPeXUWIMHAPOBLINA; 6 — V-06pasHblii WeCTULNANHAPOBLIV; B — OMNO3UT-
HbIl YeTbIpexXUunaIMHAPOBLIA; r— VR-ABuratenb WeCcTUUUIMHAPOBLIN; 4 1 e — W-06pasHble
12-uymnuHapoBble gsuraTenu; a— yron passaia
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«boxer»), y KOTOPOro 3TOT yron cocTtaBnsieT 180°. CpaBHWTENIbHO HeAaBHO MOSIBAICA ABuratesib
W12, pa3paboTaHHblii rpynnoii komnaHuidi Volkswagen, cxema KOTOpOro nNpeacTaB/sieT coboi Kak
6bl aBa V-00pasHbIX ABUraTeNst C pasHbIMM yr/lamym Me>KLY OCAMU LIMHAPOB, UMEKOLLMMM OOV
KoneHyatbl Ban (puc. 2.11).

Mepes TeM Kak NepeiT K AeTa/lbHOMY PacCMOTPEHUIO ABurateneli pas/iMyHbiX KOMMOHOBOK
N O0COBGEHHOCTE KOHCTPYKuWin fetanein KLLUM, Heo6xogvmo onpepenmtecs € TakuMu 6a30BbiMU
MOHATUSIMM, KaK XOf, MOPLUHA ¥ AMameTp LUWIMHAPA, KOTOpble ONpeaensior pabounii 06bem asura-
TeNs 1 0Ka3blBalOT OCHOBHOE B/IMSHME Ha paboune xapakTepucTukv noboro aAsuratens. uameTp
UMvHapa — 3T0 AnameTp OTBEPCTUS, BbINOHEHHOTO B 6/10Ke LWNMHAPOB. Xo4, MOpLUHA — pac-
cTtosHne ve>kdy BMT n HMT. JuameTtp upivHapa v Xo4 MOPLUHA MPUHATO U3MEpPATb B MWIIUMET-
pax, a obbem Asuratens B aMTpax. [OHATHO, 4TO ABa ABWratens OAMHaKoBOro obbema MoryT
UMETb Pas/IMuyHOE YMC/O LWIVHAPOB Y Pas/IMyHy0 KOMMOHOBKY.

Ecrm ppaveTp unnvHzpa 6onblue xofa NopLUHS, TO Takol ABurarte/lb HasblBalT KOPOTKOXOZ-
HbiM. .JaHHble OBuraTenn pasBuBaloT 60/ee BbICOKME MaKCUMasibHble 060pOTbl KOMEHYATOoro
Ba/1a, M B HMX YMPOLLAETCA pasMeLLeHne BryCKHbIX U BbIMYCKHbIX KanaHoB, YTo AaeT BO3MOXHOCTb
MoJTy4YEHVsT BbICOKOW MOLLHOCTU. Ec/m xof nopLuHA NpeBbIaeT AnameTp LWavMHapa, TO ABuUraTtesib

Pvc. 2.11. YutaTtenb W12, yctaHaBnmBaembl i Ha Audi A8 ¢ 2001 r., npakTMyYeckn cocTouTt
u3 aByx gpurateneii V6 ¢ pasnnyHbIMK yrnamm passasia LWINHAPOB, UCMOMb3YOLWMX 06LWuMia
KoneHyaTblii Ban
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CUATaEeTCs A/IMHHOXOAHBbIM. Takvie ABuratenin, kak npasBuio, 60/ee SKOHOMUYHbI U XapakTepusy-
HOTCS1 GOMBLUMMM 3HAYEHMSIMM  KPYTALLErO0 MOMEHTa, [/IMHHOXOAHbIE ABUraTen UMEKT 6O/bLUyo
BbICOTY, HO KOpOYe Mo A/IMHE.

Mpn pa3paboTke KOHCTPYKUMW ABUraTens npyxoauTcs pellarb BOMpoc O Bbibope Be/MuMHbl 06b-
emMa OTfe/bHOro upvHapa. Ecim o6beM LuvvHAapa CAenatb OY4eHb MasleHbKVM, TO OH GyZeT rvioxo
3ano/HATLCS TOM/IMBHO-BO3AYLLHON CMECHHO M MOLLHOCTb Takoro Apuvraresis 6yaeT HU3Koi. B To >xe Bpe-
Ms Hesb3s 6e3rpaHnMyHO yBeumMBaTh O6bEM LWIMHAPA, NOTOMY YTO MpY 3TOM (OPOHT pacnpocTpa-
HEHWA TVTAMEHN MOXET He YCreTb [OATW A0 CTEHOK LWMHAPA 3a TO KOPOTKOE BPEMS], KOTOPOE OTBOAMT-
€S Ha pabounii xof, a 3T0 NPUBEAET K YMEHbLUEHWIO AABEHUS B LWIMHAPE U CKa>KETCH HA YMEHbLLIEHNN
MOLLIHOCTHbIX MoKa3aTesieil aguratens. B coBpeMeHHbIX aBTOMOGW/IbHBIX ABUraTesisix 0GbEM OTAESb-
HOTO LWMHAPa peako npesbiwaeT 0,8 11, a B 60MbLUMHCTBE ABUrateseit coctaBnsieT okoso 0,5 1.

Kaky»xe oTmMeyaniocb paHee, YeM 6osibLUIeE YMCIO LWIMHAPOB UMEET ABUratesib, TEM paBHOMeEpPHeE
OH pab6otaeT. lMynbcauuy, BO3HMKaoLwme npu pabote ABC, MoryT ObiTb YMEHbLLUEHbI MPUMEHEHVEM
MacCUBHOrO MaxoBWKa, YCTaHaB/IMBAEMOrO Ha KOHLE KOMIEHYaToro Basia. Yem MeHblue LWMHAPOB
UMeEET aBurarerib, Tem 6obLUeil Maccoli Ao/mKeH 0baaaTb MaxoBuK. B TO e BpemMs MacCcuBHbIA Ma-
XOBWK U3-3a CBOEW VMHEPLMOHHOCTU YXyLLaeT Cnoco6GHOCTL ABUratens boicTpo Habuparb 060pOoThl.
MoaToMy KOHCTpYKTOpaMm ABuraresieil NpuxoauTca NpUHMMaTb KOMNPOMUCCHbBIE PELLIEHNSI.

BAJIAHCUPOBKA [BUMATE/EN

PaBHOMepHOCTL paboThl ABUraTens 3aBUCUT Takke OT ero cbanaHcMpoBaHHOCTU. J1t060 nopLUHe-
BOV ABurateflb NoABepraeTca AeNCTBUIO peakTUBHbLIX cui. Korga noplueHb B OAHOLMIMHAPOBOM
ABuratene ABWKETCS BBeEPX, KOpMyc ABurartesis CTPEMUTCS CABUHYTLCA BHW3, M HaoGOpOT. [pu
3TOM Ta YacTb aBTOMOGW/ISA, HA KOTOPYH YCTaHOB/IEH ABUratesib, OyAeT NMOCTOSHHO NoaBeprarbecs
BEPTVK/IbHBIM  KOSIeGaHUAM. 3TO SIB/IEHNE MOXHO YCTPaHWTb, YCTAHOBMB Ha KOMEHYaTblli Bas
NPOTMBOBECHI. BepTvKasibHble konebaHns NpekpaTsTcsl, HO BO3HWKHYT MonepeyHble, Bbi3BaHHbIE
caMMMn npoTrBoBecamu. Ecim B ABYXUWIMHAPOBOM PsioHOM ABuratesie nopluHv GyayT ABUratbest
B MPOTUBOMOMOXHBIX HarpaB/eHUsIX, OHW ByayT B3aVMHO KOMMEHCMPOBATb BEPTVKaUIbHbIE Mepe-
MeLlleHnA, HO BO3HUKHYT KonebaHus asurarensa Bnepen-Hasag, Bce aBTOMOOU/BbHbIE asurarenn
yCTaHaB/MMBAIOTCS Ha YNpyrmx ornopax, Ho B c/lyvae 60/bLIoro gucbanaHca Bnbpauyn MoryT nepe-
[aBaTbCs Ha Ky30B aBTOMO6OMNs. Kpome HeEpaBHOMEPHOCTM paboThbl ABMraTens, Bbl3BaHHON nepe-
MELLEHEM MOPLUHEN, CYLLIECTBYET HEPABHOMEPHOCTb, BbI3BaHHas ABVKEHMEM LLATYHOB, KOTOpbIE
COBEpLUAOT C/IOXHOE ABWKEHME: BBEPX-BHU3 U U3 CTOPOHbI B CTOPOHY.

o6 ancbanaHc ABuratens B 3HAUUTE/LHON CTEMEHW 3aBUCUT OT €r0 KOMMOHOBKU. Tak, Ha-
npyUvep, YETbIPEXLMMHAPOBLIA PAAHbLIA ABUraTe b, B OT/IMUME OT V-00pasHbIX YETbIPEXLMIMHAPO-
BbIX (gBUraTesis asTomobusneit Lancia, MeM3-968), goctaTouHo XopoLuo cbanaHcupoBaH. Hecnyuaii-
HO OHM YCTaHaB/IMBAKOTCA HA MHOIMVX HEGOMbLUMX SIETKOBbLIX aBTOMOOWIAX. XOTA NpU yBEMYEeHAn
o6Gbema Takoro Apuratenii BUGpaLyM MOTYT CTaTb OLLyTUMbIMUW. Ellie nydile cbanaHcvpoBaH YeTbl-
PEXLMMHAPOBLIA ABUraTesb ¢ ONNO3UTHLIMK (MPOTUBOMEXALLMMM) LWIMHAPaMX. Takve aBuraTenmn yc-
MeLHo NPUMEHANMCL Ha aBTomMobunsix VW Beetle, a B HacTosiLLiee Bpems yCTaHaB/vMBatoTCs Ha 60/1b-
LUMHCTBO aBTOMOGWNE Subaru. LUecTMuMMHAPOBLIE ABUraTeM C OMMO3UTHLIMM  LIMHAPAMA
(Porsche 911 u HekoTopble Subaru) 06/184aK0T OT/IMYHOW paBHOMEPHOCTHIO Mpy paboTte. Kpowme To-
ro, Takue ABUratenv faloT BO3MOXHOCTb MOHU3UTL LIEHTP Macc aBTOMOGW/S, a Mpu nepenHemM pac-
NONOXEHUN — MPUMEHUTb MOMIOMUIA KaroT, YyudLlaoLLMii aspoaMHaMmKy aBToMobuns. K Hegoctarkam
Takux ABurateneli crefyetr OTHECTU C/IOXHOCTb MX MPOM3BOACTBA U OGCNyXVBaHWsl. B psaHom
LLIeCTMLWIMHAPOBOM ABUratesie MOXHO A0GMTLCSA MpakTUYecku abCoMOTHOM chanaHCpOBaHHOCTY
o vHepuymn. V-06pasHble LIeCTULMIMHAPOBbIE ABUratesin 6onee KOMNakTHbI MOA/IMHE, YTO 0CO6EeH-
HO BaXKHO MpMW VX MOMepeyHoli YCTaHOBKE Ha aBToMoGuMsie. CHanaHCpoBaHHOCTb V-06pasHbIX ABK-
rateneli 3aBUCUT OT yria ME>KUY OCSMU LMHAPOB. Tak, Ans V-06pasHoro LeCTULUIMHAPOBOrO
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Jpuratens HawlydwmMm yrsiom 6ynet yron 60°
wm 120° (wwm 180°y auraresnisi ¢ Onno3UTHLIMA
unmHapamu). Takvie a8 Yibl «/feanbHO» Moaxo-
AT ANS NOYTW MOJHOCTBIO CHanaHCcMpoBaHHOIO
Apviratens V12, xaotsl 60/bLUve YITibl yBEMUMBAIOT
LLMpUHY ABuraTens. [JactatouHo XopoLo cbanaH-
cupoBaH asuraresis V8, ecrivi yron Me>KLy ocsmm
uwmHapoBs coctasnset 90 ° U NPUMEHSIETCA COOT-
BETCTBYIOLLAA KOHCTPYKLWISI KOMIEHYATOro Bavia.

[vcbanaHc gpurateneii MOXET ObiTb MOYTU
MOHOCTBIO KOMMEHCHPOBAH NpUMeHeHneM 6a-
NaHCpHbIX Bas1oB (pyc. 2.12), KoTopble UMeoT
NpOTVBOBECHI W NPUBOAATCA BO BpalleHvie
OT KosieHuyartoro Basia asurarens. [ 1A nonyye-
HVS1 XOPOLLIMX Pe3y/bTartoB 6aslaHCUPHbIE Baibl
JOm>KHbl  yCTaHaB/MBaTLCA B ONpeaesieHHOM
MeCTe ABUraTesisi, YTo CYLLECTBEHHO YC/IOXHAET
€ro KOHCTPYKLMIO.

B nocnepHee Bpems A1 yMEHbLUEHUS BMO-
paunii  pAgHbIX  YeTbIPEXUIMHAPOBLIX ABUra-
Tenein 6o/bLOro o6beMa CTa/im LUMPOKO Mpu-
MeHSITb 6aiaHCUPHbIE Baslbl, YCTaHaB/IMBaeMble
psOoomM B nogfoHe Kaprepa Asurartens (gpura-
Term Ford Coswort DOHC, gsuratenu BMW)
(puc. 2.13).

[3BOMILHO 4acTo Npov3BOAUTENIN aBTOMO-
6uneli yBenMuMBatoT MOLUHOCTb ABUrarens 3a
CyeT Aob6aBneHns eLe OQHOro LUumHapa. Takoi
crnocob faeT BO3MOXHOCTb COOpKU ABurateneli
Ha OZIHOI TEXHOMOMMYECKO /IMHUK, YTO yAeLLeB-
NI5IET Npomn3BOACTBO. Takm 06pa3om, 6bum
COo3/aHbl MATULMMHAPOBLIE Asurareny Volvo,
Volkswagen n HAT. [l 12 Takux asuratenein vac-
TO NPUMEHSIOTCS BaytaHCVpHbIe BavTbl. .Jpurarenm
C Tpems UMMHApaMn Takke cbasiaHCMpoBaHbI
M/I0X0, Y, MOCKO/IbKY OHW YCTaHaB/MBAOTCA
Ha HeJloporme aBToMOGWIN, KOHCTPYKTOPbI YacTo
OTKa3bIBAKOTCA OT MPUMEHEHNA BanaHCUPHbIX
Ba/10B, MO3BO/SIA ABUratento paboTtarb Hepas-
HOMEPHO, HO /17 MOHTaXa ABurarens npume-
HSKOT CreupasibHble BUOPOMOT/IOLLAOLLME OMOpbl,
KOTOpble Aal0T BO3MOXHOCTb CBECTU K MUHUMY-
My nepefady Ha Ky3oB Bubpauwii. Ha aopormx
aBTOMOOW/IAIX MPUMEHSIIOTCS eLle Gonee coBep-
LUeHHble onopbl asuratens. Tak, Ha Range
Rover ¢ ansenem TD6 NpyMEHAOTCA ryapas/iv-
Yyeckne Oropbl C 3MEKTPOHHLIM  YNpaBIeHNeM.
KomnbtoTep, ynpasnsitowmii paboToit aTux onop,
CBOAMT NPaKTUHECKN K Hy/o BCe BMbpaummy, ne-
pefaroLLmecs Ha Ky30B aBTOMOOUIS.

Puc. 2.12. banaHcupHble Basibl ABurartens
GM Vortec 2004 r. pacrnonaralTcsa psgoM
C KoJleHyaTblM BasioM B 6/10Ke UWANHAPOB
N UMET BO3MOXHOCTb BpalwaTbCAa B pas-
Hble CTOPOHbI 6narofaps LecTepeHvyarto-
uenHomy npusody. [ 1A CHMXKeHus wyma uc-
NONb3YyTCA TMAPABANYECKNA HATHKUTENb
N YCNOKOUTENN Lenn

Puc. 2.13. KomnakTHble 6anaHcupHble Basibl
yeTblpexunnanHaposoro asuratena BMW
Valvetronic pacnonaratoTcsa B nNoggoHe
KapTepa

Pvc. 2.14. Yutatenb V10 npousBeAeHHbI
komnaHueli BMW gns astomo6uneii ®op-
Mynbl-1
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Opuratenn V10 (puc. 2.14), KOTOpble YCMELIHO MPUMEHSIKOTCA Ha FOHOYHLIX aBTOMOGMASAX Pop-
Myfbl-1 , MESKOY psaaMy LMIMHAPOB MMEKT Yron 72°. Takoi Asuratesib HeAOCTaTouHO chanaHcy-
poBaH, HO paGoTaeT AOBO/ILHO PAaBHOMEPHO M3-3a GOMLLUIOTO YMCia LMIMHAPOB.

B/OK umnuHapos

Brok uyvHapos (prc. 2.15) 1 ero ronoBka — 310 Camble KPYTHbIE U Tshkeslble YacTn ABuratens, usrora-
B/IBAEMbIE C MOMOLLIbHO SINTLS C MOC/EAYHOLLEA MEXaHNYECKO 06paboTKOl. B aBuratenie ¢ XaKoCTHbIM
OX/IXKAEHMEM BOKPYT LWIMHIPOB pacrosiarakoTcst KaHartbl [/ MPOXOAA OXNXKAAIOLLEN XUOKOCTW, KOTO-
pbie 06pasyoT BOASAHYIO pyballky. LinmHaps! aAsvrartesnield BO3AYLLHOMO OX/TakAeHU 06bIMHO M3roTaB/v-
BAKOTCA OTAEMNBHO U UMEKOT pebpa A/1s1 YBE/MUEHS T/IOLAIM OX/adKaaeMoii noBepxHocTh (puc. 2.16).
HWKHAA YacTb G/10Ka LUMAMHAPOB 06bIMHO 06pabaTbiBaeTca A/ YCTaHOBKM B 610K KOPEHHbIX
NOALLMMHMKOB KOMEHYATOro Basia M A1 NPUCOEAVHEHUS NMOAAOHA KapTepa. Borbluoe 3HauYeHne UMeeT
PacCTOsiHNE ME>KLY COCEAHUMM LWMHAPAMKW. YBEIMUYEHe PacCTosHUSA JaeT BO3MOXHOCTb MOBbI-
CUTb XECTKOCTb 6/10Kka 1 06ecneunTb BO3MOXHOCTb YBE/IMUEHNA B Aa/IbHENLLEM paGoyero o6bema
Apurarens nyteM yBe/myeHust gnameTpa umamHapoB (Hambosiee npoCToi cnoco6 mnosyydeHns Moau-
Jovikauuii apurateneil pas/imMyHon MowHocTy). C Apyroii CTOPOHbI, STO MPUBOAUT K YBE/IMYEHUIO ra-
GapuTHbLIX pa3MepoB ABuratefis U ero maccbl. B mocrnegHee Bpemsi HEKOTOPblE MPOWU3BOAUTENM
aBTOMOOW/bHBIX ABUraTeneid U3rotaB/IMBalOT G/I0KM LWIMHAPOB, B KOTOPbIX COCEAHVE LWIMHAPSI
cornpuvKacaloTcsl CTeHKaMK (Tak HasblBaeMble CHUaMCKue 6/10kv). Takoid cnocob AaeT BO3MOXHOCTb
Mo/y4MTb AOBO/IbHO XECTKYIO KOHCTPYKLUMIO MPU CPaBHUTENBbHO HEGO/bLUIOM pa3mepe. YKeCTKOCTb
6/10Ka LMMHAPOB B 3HAYUUTENBbHOW CTEMEHW OMpeaensieT LyMOBbIe XapakTepUCTUKN ABUraTens.

[Lpnroe Bpemsl eAyHCTBEHHbIM MaTepuasiom f/1i U3roTOBMEHWSI G/TIOKOB LWIMHAPOB CYXNN Uy-
ryH. STOT MaTepuas Heopor, OH 06/1aAa€eT BbICOKMMU MPOYHOCTLHO U XKECTKOCTHHO MY XOPOLLIMX JIATh-
€BbIX kayecTBax. KpoMe Toro, 06paboTaHHble XOHUHIOBAHWEM BHYTPEHHME MOBEPXHOCTU UyryHHbIX
UWIMHOPOB 06/18aK0T OT/MUHBIMA aHTUCIPVKLIVIOHHBIMI CBOVICTBAMM U BbICOKOM M3HOCOCTOMKOCTBLH. Cy-
LLECTBEHHbIMM HeocTaTkamMy UyryHa sIBMISIOTCA ero Gofbluasi Macca W HM3kasi TEMnonpoBOAHOCTb.
CTpem/ieHVie KOHCTPYKTOPOB K CO3Z4aHuUI0 6oree Nerkux Asuraresieil NpuBesno K paspaboTke KOHCTPYK-
L GNIOKOB LIMHAPOB U3 aFOMUMHMEBBIX CMMABOB. AMIOMHWYA 3HAUMTENBHO YCTYMNAET YyTyHy B eCT-
KOCTW M U3HOCOCTOMKOCTM, MO3TOMY G/10K M3 a/IlOMUHUA OO/DKEH MMETbL GO/bLLOE KOMHECTBO pedep
YKECTKOCTY, @ B KQ4eCTBe LWIMHAPOB OObIYHO C/Y)XaT TE e YyryHHble T/lb3bl, KOTOPbIE BCTAB/ISHOT-

Puc. 2.15. AntOMMHMEBDLIN GOK UMAVHOPOB

asuratena V8 ¢ 3anpeccoBaHHbIMU  «CyXu-

MU» TUNb3aMu. B HWK<Heli yacTn 61oka Bua-

Ha pamMa IeCTHUYHOro Tuna, ¢ NOMOLLbIO KO- Puc. 2.16. LunuHap v nopLlueHb ABYXTakTHO-
TOPOW KpenuTcs KoneHyatblii Ban ro Apurarens BO3AYLLIHOINO OXnaxaeHus
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C B a/IlOMMHUEBLIA 610K B npoLecce cH6opku,
3a/MBAIOTCH WM 3anpeccoBbLIBAIOTCA B HEro
npy nsrotosneHnn (puc. 2.17). Ecrm runb3a up-
JHOPA HEMocpefCTBEHHO OMbIBAETCA OX/1aK-
JaroLeli XWOKOCTbIO, OHa HasblBAETCH  <«MOK-
poii», a eCrM HET — «CyXoit». MOKpble M/b3bl
[JOMKHbI MMETL HAAEXHOE YT/IOTHEHME C MOSIOCTHLI0
oxna>kueHuss 6110ka LIMHAPOB.

MprmeHeHre 6OsbLLOMO KonmMyecTsa pebep
XECTKOCTU W YyTyHHbIX [WIb3 B 3HAYUTE/BHOM
Mepe CBOAMUT Ha HET MpevMyLLecTsa OT npuMe-
HEHVSt G/IOKOB LWIVHAPOB U3 &/FOMUMHMEBBIX
cnnasoB. Vcnonb3oBaHne B NPOW3BOLCTBE CO-
BPEMEHHbIX TEXHOMOMIA [aeT BO3MOXHOCTb M13ro-
TOB/IEHVSI NETKUX «a/IIOMUHVEBLIX» [BUraTene,
Y KOTOpbIX 6/10K LWIMHAPOB HE UMEET YyryHHbIX
nb3 (puc. 2.18). B paboumx NOBEPXHOCTAX Uy-
JWHAPOB B a/IIOMUHMEBBIX G/10KaX 3M1EKTPONTU-

Puc. 2.17. Bnok uuvnuHApoB Asuratens
Nordstar GM ¢ «cyxoit» rnnb3oli. Ha paspe-
3e XOpOLO BUAHO, Kak BCTaBfieHbl B 60K
UWIMHAPOB «Cyxvie» rnb3bl. ObpaTtute BHU-
MaH/e Ha BbINOJ/IHEHHbIE B AHMLAX MNOPLL-
Heli KaHaBKW, MpefoXpaHsoLLMe OT KacaHus
NopLHA KnanaHamu

Puc. 2.18. YutaTtenb Jaguar ¢ a/lOMUHNEBBLIM 6/10KOM. BIOK LMANMHAPOB 3TOTO KOMMAKTHO-
ro wectuumavHApoBoro V-o6pasHoro 24-knanaHHoro gsuratens, npefHasHayeHHoro Ans
nonepeyYyHoil ycTaHOBKM Ha aBTOMO6WIb Jaguar X-type, MOMHOCTb0 M3rOTOB/IEH U3 a/loMu-

HMEeBOro crnsaBa
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Puc. 2.19. Pama necTtHu4Horo tuna B 6noke. Pa-
Mbl SIECTHUYHOTO TWMNa 3aMeHSAT NPUBbIYHbIE
KPbIWKN KOPEHHbIX NOALWMWMNHUKOB KOJeH4YaTo-
ro Bajfla B KOHCTPYKLMK cOBpeMeHHbix [ABC,

yecksM MyTeM co3faeTcsi MOBblWEHHOe cofep-
XaHne KpemHus, a 3aTeM UWIuHApbI nogBepra-
I0TCA XMMWYECKOMY TpaBfieHWI0 A/ CO3AaHus
Ha pa6oueili NOBEPXHOCTU LWIMHAPOB MW3HOCO-
CTOWKOlM MNOPUCTON NNEHKW YMCTOr0 KpemHus,
XOpowo yaepxwusawuwei cmasky. Kpome Toro,
0COGEHHO 4acTo B ABYXTaKTHbIX ABUraTenax Ha
antOMUHNEBbIA LUANHAP HAHOCUTCH cnoli Xxpoma
WM KPEeMHU-HUKeNeBOro cnnaea (HWkacwn).
XecTkocTb antoMUHNEBOro 60ka LUIMHAPOB
MOXeT OblTb MOBbILEHA He TONbKO MNPUMEHEe-
HMeM 60MbLIOr0 KonuyecTBa pebep XecTKoCTw,
HO M MCMONb30BAaHMEM creLuanbHbIX NPOCTaBOK
necTtHMyHoro Tuna B 6noke (puc. 2.19). Takue

npocTaBsku, noMMMO
3HAUNTENIbHOTO MOBBIWEHUSI XKECTKOCTU Ccamoro
610Ka, cnyxaTt NpoYHOl OCHOBOW ANsi YCTaHOBKU

nNpuaalT BbICOKYH XECTKOCTb GNOKY LWUAUHA- COEfJUHEHHbIE C G/10KOM,

poB N npoaneBakwT XNU3Hb KO/NEeHYATOMY Bany

KOPEHHbIX MOALWWMHUKOB KOJIeHYaToro Basia, YTO NOBbIWAET ero AO0/ITOBEYHOCTb. Takas KOHCTPYKLWA
6noka UMANHAPOB CTAHOBMTCA HOPMOW Npu NPoOu3BOACTBE GEH3WHOBbLIX ABUrateneli COBPeMEeHHbIX
nerkoBbIX aBTomobuneii. MNpy npomsBofCcTBe An3eneld, B KOTOPbIX M3-3a BbICOKUX Harpy3ok n 60/bLUOi
WyMHOCTU TpebyeTca 6onbluas XecTKoCTb 6/10Ka, Y4acTo NMPUMEHST YyryHHble 6/10KM LMANHAPOB.

FONNOBKA B/IOKA UWNNHAPOB

lonoBka 6/710Ka LUIMHAPOB 3aKpbliBaeT CBEPXY LWAVHAPLI M Kpenutca K 6710Ky ¢ momolybio 601TOB Um
wnunek. [ins Toro 4tobbl Npu c6opke ABMraTeNs He Mpou3oLl no AedopmMalnn rofoBku 6noka, 3aBopa-
YynBaHWe KpenexHblX 3/1eMEHTOB [JO/KHO MPOM3BOAMTLCS C 3afaHHbIM YCU/IMeM W B onpefesieHHoi no-
cnepoBaTenbHocTU. lonoska 6/510Kka 06bIYHO OTAMBAETCS W3 allOMUHMEBOTO CniaBa (pPexe M3 YyryHa).
B Helli MONHOCTbIO WAM 4YaCTMYHO pacrnosiaraloTCa kamepbl CropaHusi. BHYTpWU rofI0BKM BbINOAHAIOTCA
BMYCKHble U BbIMYCKHble KaHasbl, KaHasbl BOAAHON pyb6aliku A8 NpoxoAa Oxnaxpatolieid Xugkoctu
M KaHaslbl CMa304HON cucTembl. KaHanbl Ans nojaun TOMAWBHO-BO3AYLIHOW CMeCcu WM Bo3fgyxa B Liu-
NMHAPBLI 1 BbiNycka 0TpaboTaBLUMX ra30B MPOXOAAT B KaXk/yl0 KaMepy CropaHus W 3akaH4MBalTCsA 3a-
npeccoBaHHbIMW B r0/I0BKY 6/10Ka CeAsnaMu KnanaHoB, W3rOTOB/IEHHbIMU W3 YyryHa W APYruX NpOYHbIX

matepuanos. B kaxAom uUuAvHApe [ABuratens
YyCTaHOBNEHO, KakK MWHUMYM,
(BNYCKHOM 1 BbINyCKHOW). KnanaHbl NpuxumaroT-

no ABa KnanaHa

cA Kcefgnam C NOMOLbIO NMPYXUH. B rosioske 6s10-
Ka LUWIMHAPOB pacnonaralTcs U gpyrue getanu
rasopacnpefennMTenbHoro mexaHusma. Csepxy
rosfioBka 6/10ka 3aKkpblBaeTCs KpPbILIKOWA, koTopas
KpenuTca K rosioBke 4yepe3 npoknaaky. Kpbilika
rofloBkM 6/10ka M3rotaBiMBaeTCs W3 /IMCTOBON
CcTa/i WM anloMWHMEBOro cniasa.

FonoBkn 6n0Ka LMNMHAPOB ABUratenei co-
BPEMEeHHbIX aBToOMoOb6unel MOryt umeTb [0-
BO/IbHO C/IOXHYI0O KOHCTpyKuuto (puc. 2.20)
1 BKIYaTb B ceba 60/blIOE KOMYECTBO JeTa-
neii B 3aBUCUMOCTM OT KOHCTPYKLUN MeEXaHW3-

Puc. 2.20. Tonoska 6510ka 4YeTbipexunnuHg-
poBOro psAAHOro pAsBuratens c¢ ABymsa pac-
npegennTtenbHbiMU Banamum u

KnanaHamu Ha UUAWHAP

4yeTblpbMA
Ma rasopacnpegeneHus.
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MOPLL EHb

MoplweHs (puc. 2.21) vveeT AOBOMBHO CrO>KHYH KOHCTPYKLUMIO, MOTOMY YTO OH MNoABepraeTcs
0YeHb GOMbLUMM 1 HEMOCTOSIHHBIM MO BEMMYMHE Harpy3kam.

HapyxHas noBepXxHOCTb HanpaB/slOLei 4YacTu HOCMT HasBaHue bku. Bo Bpems pabo-
Yero xofa Ha NOpLIEeHb BO3AENCTBYET BbICOKOE [aB/iEHVWE PacCLUMPSIOLMXCH MPY BbICOKON
Temneparype rasoB. C Apyroii CTOPOHbI, Npu paboTe ABuratens, 0CO6eHHO Ha BbICOKUX 060-

potax, nopLlieHb nogsepraeTcs 60/bLUUM
3HaKonepemMeHHbIM WHEPLMOHHBLIM  Harpys-
Kam. T[lpn HaxoxgeHun nopwHa B BMT
n HMT ero yckopeHve paBHO Hy/o, a 3arem
nopLleHb pPe3Ko YCKOPAETCA W [BUXETCA
¢ 6O/IbLLOI CKOPOCTLIO, MPUYEM HanpasfieHue
OBWXEHUSA MEHSIETCH COTHU pa3 B CeKyHAy.
ON\A  yMeHbLUeHUS WMHEPLMOHHBIX Harpy3ok
HeobX04MMO  MaKCMMasbHO  yMeHbluaTb
Maccy nopliHA. B T0O e Bpemsi OH [OSKeH
UMETb BbICOKYI0 MPOYHOCTb, YTOObI MPOTU-
BOCTOATb BbLICOKOMY [aBfIEHWIO W Harpesy
Mpy COMPUKOCHOBEHUM C TOPSYMMU ra3amm
C noc/rieflylolm Ox/iaxkaeHnemM npu nogade
B UWAVHAP XONOAHOrO CBEeXero 3apsgja.
B HacTosiee Bpemsi MOPLUHN GEeH3MHOBBIX
W On3enbHbIX aBTOMOOW/bHBLIX ABUraTenei
N3roTasnnBalOT U3 a/IlOMUHKEBLIX CrJ/1aBOB.
Mpy npou3BOACTBE MOPLIHA B OT/IMBKY
B MpoLiecce M3roTOB/IEHUA Y4acTo 3aknafbl-
BalOT CTa/lbHblE BCTaBKW, KOTOPbIE NOBLILLAKT
€ro XeCTKOCTb W NPenAaTCcTBYIOT Temnepa-
TYPHOMY paclimpeHunto. WHorga crasibHyto
BCTaBKy pacrosiaraloT B KaHasKe Mof, Bepx-
Hee KOMMPEeCCUOHHOe (Hanwbonee Harpy-
XXEHHOE) NOpLLUHEBOE KO/bLO.

Mpy HarpeBaHMU MNOPLUEHb PacCLUMPSET-
ca. [lpa komneHcauun TemnepaTypHOro pac-
LUMPEHNS MOPLUHA MpyM  HarpeBaHUW emy
npuaaT cneynasbHyto dopmy. KObka nopuu-
HA B MOMepPeYHOl MMIOCKOCTU MMEET dhopmy
OoBasla, a He OKpPYXHOCTW. B npogosnbHoii
NIOCKOCTM H06Ka MOPLUHA BbIISAANT Kak yce-
YEHHbI KOHyC. YacTy MOopLWHs C 60/bLIOWA
TemnepaTtypoin wm c 6OMbWMM OGHLEMOM
MeTasiia pacLLMpsoTCa cuibHee (Hanpumep,
yacTb tOKM, rae pacnosiokeHbl GOObILKK),
U Npu AOCTWXKEHWM pabodeil Temnepartypsbl
B [ABWratene MopLleHb MNpuHUMaeT dopmy
unnrHAapa.

3a BpeMsi CBOETO CyLLIECTBOBAHUS! MOPLLHM
npeTepnenm 3HaunTeslbHble U3MEHEHUST KOH-
CTPYKUMW. EC/M cpaBHWTL MopLUEHb ABVraTens

Puc. 2.21. TopLwHN COBPEMEHHbIX ABurarte-
neil UMeT TEHAEHUMIO K YMEHbLUEHWIO Bbl-
COTbl HOOKM

Puc. 2.22. Paboyas NOBEpPXHOCTb OOKM
nopwHs asuratena Ford Duratec nokpbiTa
aHTUMPVKUMOHHBIM CoeM. PasbeM HWkHel
roNI0BKW LUATyHa BbINOJSIHEH MO cneuuasb-
HON TEXHOMOIUK, C MNOMOLLID MECTHOrO pas-
pbiBa, 4TO Ob6ecneuymBaeT WCKIUUTENbHO
TOYHOE COBMafeHne conpsaraemblx geTanein
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Puc. 2.23. MopweHb An3enbHOro asuratens (a) rpy3oBoro aBToMo6unsa n popmbl NOpLUHENA
pasHbix gBuratenen (6): 1 — kKaHaBKa HWKHEro Mac/ioCbeMHOro KojbLa; 2 — MpoToYKa nog
CTOMOPHOE KOJIbLIO MOPLUHEBOro Nasbla; 3 — BHYTPEHHAS MOBEPXHOCTb GOOLIWKN; 4 — OTBep-
CTvie Ana CMa3Kky MOPLUHEBOro NasibLa; 5 — KaHaBKa BEPXHEro Mac/loCbeMHOro KoMbla; 6 — KaHaBs-
KN KOMMPECCUOHHbLIX KOJeL,; 7 — roJiIoBKa MOPLUHSA; 8 — Kamepa cropaHvsa B MnopluHe; 9 — gHue
nopLuHsa; 10 — oTBepcTusa Ans oTBoga macna; 11 — tobka

COBPEMEHHOr0 aBTOMO6MA C ero nNpeAlecTBEHHUKOM, MOXHO 3aMeTUTb, YTO MOPLUHW CTa/IM 3Ha-
uuTenbHO kopoye. Bornbluas yacTb H6kM (puc. 2.22) obpe3aeTcsi C KaXAol CTOPOHbI, 1 OCTalTCA
TOJIbKO AiBE HeOO/blUME CeKUUW A1 TOro, YTOObl NPeAoTBPaTuUTbL NEPEKoC MOPLUHA B LMMHAPE.
Bnarofapsi COBEpPLUEHCTBY KOHCTPYKLMUW CWbl, BO3AENCTBYIOLME HA MOpPLUEHb, COAAaHCUPOBAHBI
TakyuM 06pa3oM, 4TOObl CBECTU K MUHMMYMY TEHAEHLMIO K MOBOPOTY. PaccTosiHve OT AHuLia nopLu-
HA 0O BEpXHEel KaHaBKu Mof MOPLIHEBOE KOJbLO YMEHbLUAKT C LE/bi0 CHDKEHUSI BO3MOXHOCTYU
o6pa3oBaHNA Harapa B 3Toli YacTW. 3a CYET YMEHbLUEHUS pa3MepoB CEYEHWIA B KOHCTPYKLMM
MOPLUHA yAasioCb 3HAYMTESIbHO CHU3UTL ero Maccy. [l 11 yMeHbLUeHUss noTepb Ha TPeHve W MoBbl-
LeHus gonroseyHocTn aetaneidi KLLUM Ha 60KOBYH NMOBEPXHOCTb MOPLUHSI HAHOCAT C/OW aHTUGDPUK-
LMOHHOTO MaTepuasia, cofepxalwiero aucynbtmg MonmbaeHa wim rpadmr.

[Hulle NopLIHA MOXET 6bITb NIOCKAM, BbINYK/bIM, BOTHYTbIM, UMETb KaHaBKW, A1 TOr0 YTO6bI
npy NOSIHOM OTKPbITUM K1anaHOB OHU He KacasMCb MNOPLUHA. Y Au3enbHoro gsurarens (puc. 2.23)
Kamepa cropaHust MOXeT ObITb BbINOJIHEHA B MOPLLHE.

MopwHu gBurateneit ¢ HENOCPEACTBEHHbIM BMPLICKOM TOMMMBA UMEKT 0CO6Yyt0 hopMy, HEOO-
XOAMMYI0 [/l 06ecrneyeHns npouecca CropaHus TonvBsa.

MopLUHEBbIE KOMbLa M3roTaB/IMBAOTCA U3 CNELMasibHO MOAMMULMPOBAHHOIO YyryHa. B aBu-
ratensx CoBpeMeHHbIX aBTOMOGUIEl MCMO/b3YT HECKONbKO TUMOB Kosel,. BepxHue komnpeccu-
OHHbIe KOJbLia Cnyxart Ana Toro, 4tobbl NpefoTBpaTUTbL NPOPbLIB ra30B B KapTep ABUraTesns, a HuK-
Hee Mac/i0CbeMHOe— KOHTPO/IMPYeT KOSIMYECTBO Mac/ia Ha CTeHKax LuavHapa (CTeHKM cMmasbiBa-
I0TCA Mac/ioMm, MOCTyrnalwWmM U3 KapTepa B Bue Mac/sHOro TymaHa). Macno Heobxoaumo ans
npefoTepalleHmss usHoca LM, HO ero m3nuwikyM HexenartesnbHbl. Mo3ToMmy cnedyeT nogasaTb €ro
60/ibLUe, YEM HYXXHO, & W3/IULLKN YyOaIATb C NOMOLLbIO MAC/IOCbEMHONO KosbLa, paboTalowero Kak
ckpebok. OauH 13 cnocoboB MNosyyeHnst 6onee KOMMAaKTHbIX W NIerkux NopLUHeli — BbINOSIHEHNE
Konew, 6onee y3kMMU W MENKUMWU C KOMNaKTHbIM pa3MeLLleHNeM WX B BEpXHeli 4acTu rosIoBKu
nopwHsA. Mpn aToM NpeAbsaB/SAIOTCA NOBbILWEHHbIE TPe60BaHUSA K MaTepuasty, U3 KOTOPOro OHU U3-
rOTOB/IEHbI, W K TOYHOCTU WUX U3rOTOB/IEHUSA.
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LUATYH

LWatyH aBNsieTcs HEo6GXOAMMbIM 3BEHOM Me>Kdy MOpLUHEeM W KofieHuYaTbiM Basiom, o6ecne-
uuBasi nepegady faB/fieHWs OT CropaHusi ropioyeil cMecu BO Bpemsi pabouyero xofa, a Tak-
Xe nepemelleHve MOPLUHA BO BPEMS APYrMX TaKToB. Takum 06pas3oM, Harpyska Ha LwaTtyH
NMOCTOSIHHO M3MEeHsieTCs B 3HAUWTENbHbIX Npefenax Kak no BesiMyuHe, Tak M Mo Hanpas-
neuuwto. LWaTyH [oMKeH 6biTb MNPOYHLIM, UTOBbl BblAEPXMBATbL MaKCUMasibHble YCUIUSA
pacTsXXeHUsi, U B TO e BPEMs XEeCTKUM, uTobbl He M3rnbatbCcss Npu CxXaTum. XKecTKocTb
npu 3TOM JA0/XHA coyeTaTbCsl C HeGOMbLIOW Maccoi AN YMEHbLIEHUS WHEePLMOHHbIX
Harpy3ok. [M03ToMy cTepXHu 60MbWUHCTBA LWATYHOB [enatT ABYTABPOBbLIMU B CEYEHUU.
Han6onee pacnpocTpaHeHHbIMU ABMSITCA CTaslbHble wWaTyHbl. OHM WM WTamnytTcs (a1s
YMeHblUeHNs CTOMMOCTM), WM W3roTaB/MBalOTCA KOBKOW (60nee goporue, HO MpoudHble),
HO B 060MX Cfyyasix 06si3aTe/lbHO NOABEPraloTCA YNPOYHEHUIO, B TOM UMC/iE W 3aKasKe.
B HEKOTOPbIX MOCNEAHUX MOAENAX WCMOMb3ylTCs LWaTyHbl M3 afloMUHWEBbLIX CMNaBoB
U NPOBOAATCSH 3IKCMEPMMEHTbI MO MPUMEHEHWIO LWATYHOB W3 KOMMO3UTHbIX Matepuasnos,
Koraa antoMUHWIA yNpoYyHAEeTCs kepamuyeckumu BOJSIOKHaMu. B BbicoOKodopcuMpOBaHHbIX
ABuraTensix CNopTMBHbIX aBTOMOGUNEN, Kak NpaBuio, UCMOMb3YTCA WaTyHbl U3 cniasa
TUTaHa.

BepxHssi ronoska LwWaTyHa npefcTaBnsieT co60i BTYAKY C LUAMHOAPUYECKMM OTBEp-

cTMeM pAn1a CcoefMHEeHMs C MOPLIHEM C MOMOLWbI NOPLWHEBOro nanbua. loplHeBoW
naneuy npeacrabnseT cob0i CTanbHOW MNOMAbIA UUAWHAP, NOBEPXHOCTb KOTOPOro Ynpou-
HAeTca B npouecce MPOU3BOACTBA M MMEET BbICOKWI Knacc YACTOTbl MexaHW4yeckoli 06-
pa6oTkM ANsi YMEHbLUEHUS KOHLEHTPATOpPOB HanpshkeHuii. MoplwHeBO naney MoxeT
MMeTb BO3MOXHOCTb MpPOBOpPayMBaTbLCS KakK B rO/IOBKE LlaTyHa, Tak M B 606bllKkax
nopwHs. B atom cnyyae oH chukcupyeTcs OT NPOAO/SIbLHOTO nepemelieHus cneymnasnbHbl-
MU CTOMOPHbLIMW KOMbLAMMW, a Mexay nasbleM W BHYTPEeHHeli MOBEpPXHOCTbK TO/I0BKU
lwaTyHa ycTaHaBnvMBaeTCs BTy/Ka U3 aHTU(PUKLMOHHOrO MaTepuana. Takoli MnopLluHe-
BO/ nanel HasblBaeTCs «NnaBawlyM». [peumyLLecTBO «naBakLlero» naabla — 3T0 ero
paBHOMEpPHbLIA WM3HOC MO OKPYXHOCTW, a Takke 6onblias HaAeXHOCTb paboTbl (Ha chy-
yali 3akNMHMBaHWA B WaTyHe uam B 606biwkax). MoplHeBble Nanblbl «HEMNJaBalLLero»
TMNa 3anpeccoBaHbl B BEPXHEW rof0BKe LWaTyHa U NpoBOpayMBaloTCA TOMbLKO B 606bIL-
Kax nopwHsa. B 3Tom cnyyae cTonopHbie
KonblLa W BTYy/KA He HYXHbl W KOHCTPYK-
UM nosyyaeTcs npoue u nerye. HuxHAS
ronoBka laTyHa fo/mkHa 6biTb pasbop-
HOW, 4YTOBGbI MMETb BO3MOXHOCTb cOefu-
HeHus C Welkoil KoneHyaToro Bana, a fBe
yacTu LWaTyHa coeguHsAlTcS 6Gontamu.
Ceilvac MHoOrme upmbl He paspesawT
HWXHIOK TOMOBKY liaTyHa, a nofBeprawT
3aKa/leHHble LWaTyHbl KOHTPO/IMPyEMOMY
packanbiBaHWIO HWXHel ronosku. Korga
HWKHAA ronoBka cobupaetcs, obe ee ya-
CTN CTbIKYOTCA nNpakTndyeckn wunaeasbHo,
obecneymBas MOSHOE COBMajeHuwe pas-
loMa BO BCeX HanpaBieHusX.

B HacTosilee Bpems Takoil e cnocob
NPVMEHSIOT U NPY U3rOTOB/IEHUW Kpbllek KO-  Puc. 2.24. KpbIWKN KOPEHHbIX MOAWNNHN-
pPEeHHbIX NOALWWMHUKOB KOMeH4yaToro Basa KOB KoJsieH4YaTtoro sana gsuratens V8 BMW,
(pyc. 2.24). MU3rOTOB/IEHHbIE METOAOM OT/laMbliBaHUSA
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KOJIEHYATbLIA BAJ

KoneHuaTblii Ban (puc. 2.25) BOCnpMHMMAaEeT ycunus, nepefaBaeMble OT MOPLUHENR LwaTyHOM,
1 npeo6pasyeT MX B KPYTALMIA MOMEHT. O3TOMYy KO/MleHYaTblii Ban AO/MKEH ObiTb MPOYHBLIM
N XECTKUM.

B kauecTBe maTtepvana A1l KOJIEHYATOr0 Basia WCMOJ/b3YIOT BbICOKOMPOYHbLIA YyryH U CTaslb.
UyryHHble Basbl M3roTaBAMBaOT METOAOM JNTbS, & CTa/lbHble — METOAOM KOBkM. Pa6ouve mo-
BEPXHOCTV KOPEHHBIX U LUATYHHbIX LUEEeK KOIEHYaTOro Basia MoABEepraloT YNPOUYHEHMIO C NMOMOLLbHO
TepMMYeckoin 06paboTkM 1 nocneayroweli LWandoBske.

KoneHuatblii Ban COCTOUT U3 HECKOMbKUX KOPEHHbIX LUEEK, COEAMNHEHHbIX LeKamy C LuaTyH-
HbIMM LWelkamu. Llekn koneH4aToro Bana NPOLO/MKATCA B MPOTUBOMOIOKHOM OT LUEKM
HanpaBneHun, o6pasyss NPOTUBOBECHI. B HEKOTOPbIX ABUratensix rpy3oBbiXx aBTOMOGUNEN
MCMOMb3YT CbEMHble MPOTUBOBECHI, KOTOPblE KPEnATCA K konieHyaTtomy Basly 6ontamu. Ko-
peHHble Weiku Bcerga 6onbllie B AvameTpe, YeM LiaTyHHble. KoneHuaTblii Ban 6yaeT 6onee
XECTKUM, eCn KOpPEeHHble U LIaTyHHble ek nepekpbiBalT APYr Apyra npu B3rnsge ¢ topua
Bana. OYeBMAHO, YTO HAMHOTO flerye JOOUTLCSA MEPEKPLITUA LIEEK NPY KOPOTKOXO4HOM ABura-
Tene. Ecim no 06euMm CTOpoHaM OT LUATYHHOW LUelKM pacnofioXeHbl KOPEHHbIe Leliku, KOMeH-
yaTblii Ban ABASETCA MOSIHOOMOPHbLIM. B NpPOTMBHOM cnyyae OH HENO/IHOOMNOPHLIA U NO3TOMY
JomkeH 6bITb 6onee XecTkum, a cnefgoBaTesibHO, 60/1l€e MAaCCUBHbIM, YTOObI BOCMPUHMMATb
3HaunTeNbHble U3rMbawLne 1 3akpyymBatowme ycunusi. [o3ToMy B COBPEMEHHbIX ABuraTe-
NSIX B OCHOBHOM MNPMMEHSOTCSA MOMIHOOMOPHbIE Banbl. B HacTosiliee BpeMsi pefiko NpUMEHSIOT
pa3bopHble KoneHYaTble Basibl, XOTA Takas KOHCTPYKUMSA Bana AaeT BO3MOXHOCTb MPUMEHSTb
WaTyHbl C Hepa3beMHOM HWXHEW ronoBkoi. [lepexof OT LWEeRkn K Lieke SABASETCA OnacHbIM
C TOYKN 3PEHUSI KOHUEHTpauuuM HanpsXeHWin, M No3ToOMy ero BbINOMHAKT Mo paauycy. Takas
KOHCTPYKLMSI YMeHbllaeT BO3MOXHOCTb MOSAB/AEHUS TPELUH W NOCAeAyllero ycTaJiocTHOro
nsnowma.

B KauecTBe KOPEHHbLIX W LIATYHHbIX MOALUMMHWUKOB CKOJIbXEHUsI B HACTOsLiee Bpemsi npu-
MEHSIIOT pasbeMHble, TOHKOCTEHHbIe BKNaAblUN. BKIagplluv U3roTaBMBAOT U3 CTa/IbHON NeH-
Tbl C HAHECEHHbLIM Ha Hee C/IoeM aHTUMPUKLMOHHOTO cniaga. [ Toro YTo6bl yCTaHOBMEHHbIe
BKNAAbILWM He NMPoBOpaYMBasIMCL B OMOpax KofieH4aToro Basia M rofioBKax LaTyHOB, OHU MMe-
I0T BbLICTYM, C MOMOLLbID KOTOPOro (OMKCUPYIOTCS B COOTBETCTBYIOLUMX KaHaBkax. .[id npepgo-
XpPaHEHUs KOMIeHYaToro Basia OT OCEBbIX NepeMeLleHnid UCMOob3YHTCA YNOopHbIe MOALMIHUKA
CKOJIbXXEHUS.

Puc. 2.25. KoneHnuartblii Ban gsuratens V6
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BHyTpM KOMIEHYaTOro Basia, B LUEKAX W LUeWKax KOMIeHYaToro Basia MpOCBepsieHbl OTBEPCTUS
Ans npoxofa macna. MoAWwunHUKA KOMeHYaToro Basia NMOABEPralTCsl 3HAUNTENIbHBIM Harpyskam,
W faxe KpaTKkoBpemMeHHas paboTta AsuraTenis 6e3 macna NnpuBOAUT K €ro BbIXogy U3 CTPOsi, MO3To-
My K LUeiikaM KOSIeHYaToro Basia Mac/io MoAaeTcsl MOCTOSIHHO MNoj AaB/iEHUEM.

K 3aiHeMy KOHLY KOMIeH4YaToro Basia KpenuTcsi MaxoBuK. MaxoBWK Cy>KUT O/1sl YMEHbLUIEHUS
HepaBHOMEPHOCTU paGoThl ABUraTess, 3amnacasi 3HEPr0 Npy paboyem Xofde U oTAaBas ee npu
[Opyrvx TakTax, a Takke BbiBoguT KLLUM 13 MepTBbIx Touek. MaxoBWK npeacTaBnsieT co6oil maccume-
Hblli UCK, BbIMOSHEHHBIV U3 YyryHa. Ha BHELLHIO LWMIMHAPUYECKYI MOBEPXHOCTb MaxoBUKa Ha-
npeccoBaH 3yGuaThblii BeHel, oGecrneuynBarLLMii NPOBOpaYMBaHME KOMIEHYATOro Basia npu nycke
[ABUraTensi ¢ MOMOLLBI0 3/IEKTPUYECKOTO cTapTepa. Y MHOrOUMIMHAPOBLIX ABUratesneii pa6ouuii
X0f, MPOVUCXOANT OJHOBPEMEHHO B HECKOJ/IbKUX LMAMHAPAX. Y Takux ABuraTenieil KpyTsawmii MOMEHT
6051ee paBHOMEPHBIN 1 Macca MaxoBrKa MOXET ObiTb YMEHbLUEHA.

Kakvm 6bl XXECTKUM HW GblU1 KOMIEHYaTbIA Basl, OH NOABEPraeTcs KpyTW/bHbIM KonebaHusM. Kpy-
TWbHbIE KONeGaHVsi MOXHO NPeACTaBUTb Kak MOCTOSIHHOE 3aKpyduBaHWe C NOC/eayolmuM packpy-
uvBaHWEM BaUa, YTO NMPOMCXOAMT NpU paboTe ABUraTesisi C onpeaeeHHo YacToToil. Mpy coBnageHum
4acToTbl KpPYTWIbHBIX KOMIEGAHWI C YaCTOTOM BHELUHUX CWI MOXET HacTynuTb PE30HAaHC, KOTOpbIi
NpUBEAET K PE3KOMY YBE/IMYEHMIO HArpy3oK, AelCTBYIOLLMX Ha KO/IeHYaThlii Basl, U, Kak crleacTeue,
K €ro rnosiomMKe. V1371oM KoneHYaTbix BasioB (0ObIYHO B MECTE COEAMHEHUS! LUEKM C KOPEHHOW Lieid-
KOW) GblU1 YACTOI NPUUMHOI BbIXOAA W3 CTPOS ABUraTENEi CcTapbiX KOHCTPYKLMiA. COBPEMEHHbIE KO-
NeHyatble Basibl UMEKT BbICOKYH XECTKOCTb, W PE30HAHCHbIE YacTOTbl HAxXoAATCs 3a npeaenamm
BO3MOXHbIX YaCTOT BpalLEeHWsi BasiIoB 3TUX Auratesieil. TeM He MeHee B KOHCTPYKUUW ABWratenei
4acTo MPYMEHSIKOT racuTenn KpyTWbHbIX KOMe6GaHWii, KOTOpbIE CHUXAIOT [0 HYXHOTO YPOBHSI BWG-
POaKTVBHOCTbL KOJIeHYaToro Basia. Hambosiee pacnpoCTpaHeHHbIVi Crnoco6: pasgenvTb LWKUMB Wi
[VCK, YCTAHOB/IEHHbI/ Ha KOSIEHYaTOM Basie, Ha BHYTPEHHIO M HAPY)XXHYHO YacTW  COeAMHUTL UX yn-
pyrviM MaTepuasioM, KOTOpblli NOrMowaeT BUGpaLymn 3a cHeT BHYTPEHHErNO TPEHWS.

Celiyac Bce 60/bllee pacrnpocTpaHeHue MosyyaloT AByXMacCOBble MaxOBWKMW, KOTOpble YC-
MELLHO BbIMOJTHAIT (DYHKLMIO racuTens KpyTuibHbIX konebaHnuin (puc. 2.26).

Mporpecc B cucTemax ynpasfieHUs MOXET BHECTU [OMOJIHUTE/IbHbIE WU3MEHEHUS B KOHCTPYK-
unio asuratenein. CerogHsi paspaboTaHbl HOBble TOPOWAHbIE CTapTep-reHepatopbl (puc. 2.27),
KOTOpPble He TO/IbKO MIHOBEHHO ¥ 6ECLUYMHO NycKatoT ABuraresb, HO ¥ AalT BO3MOXHOCTb 3a cyeT
3/1EKTPOHHOIO YNpaB/ieHNs racuTb BCEBO3MOXHble KonebaHusa n Bubpauuun, a Takxe obecneuu-
BalOT BO3MOXHOCTb paboTbl ABUraTens npu aKCTpemMasibHbIX Harpyskax. [ogpobHee O HOBbIX Ha-
npaBfieHnsiX B CUCTEME 3/1eKTpoobopyaoBaHua ByaeT cka3aHo Hwke (cMm. 1. 8).

Puc. 2.26. .[l3yXmMacCOBblii MaxoBUK ABuUra-
Tena asTomobuna Ford Mondeo Puc. 2.27. ToponaHblii cTapTep-reHepartop
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TA3OPACTPELENNTE/IbHBIA MEXAHU3M

la3opacnpegenntenbHbliii MexaHnam (FPM) obecneuvBaeT O4YeHb Ba>kHyl0 (OYHKLMIO, @ WUMEHHO
CBOEBPEMEHHYI0 MoAayy B KOHKPEeTHble LIMHAPLI ABUraTens roproyeil CMecy Wiy YMcToro BO3fy-
xa (B 3aBMCMMOCTWM OT Tuna ABuratens)) U BbiNycka W3 3TUX LWIMHAPOB NPOAYKTOB CropaHusi
BO BpeMsi TakTa Bbifycka. 3TV MPOLIeCCbl MPOUCXOAAT B COOTBETCTBUM C MPUHATLIM A/1F AaHHOrOo
ABuratens nopsgkoMm paboTbl LMAMHAPOB M dhasamu rasopacnpefeneHus. B ueTbipexTakTHbIX 4BU-
ratensx BHYTPEHHEero CropaHus NpPUMEHSIOTCH B OCHOBHOM KamnaHHble MexaHu3Mbl rasopacnpe-
AeneHus.

KNAMNAHbI

[ 19 paboTtbl yeTbipextakTHoro A3C TpebyeTca kak MMHMMYM MO [Ba KnanaHa Ha UWINHAP — BYCK-
HO U BbIMYCKHOW. B HacTosilee BpeMsi MPUMEHSIIOTCS KianaHbl TapenbyaToro TMna co CTep>kKHEM
(puc. 2.28). [, 19 ynyylleHus HanosHeHUs LWIMHAPA roploydeli CMechio gnameTp Tapenky BryCKHOro
KnanaHa genaetcs 6onblue, Yem y BbiMyckHoro. Cefna knanaHOB M3roTOB/IEHHbIE M3 YyryHa wm
CTann, 3anpeccoBbIBATCA B rofI0BKY 6/10Ka LUWIANHAPOB.

Mpn paboTe guratens knanaHbl NOABEPralOTCA 3HAUYMTENIbHbIM MeXaHWY4eckum W Tenso-
BbIM Harpyskam, Mo3aTomy NS WX U3rOTOBMIEHUS MPUMEHSIIOTCA creuuasnbHble cnnasbl. Horga
ONS yNydlleHnss OxNa>KAeHns KnanaHoB BbICOKO(OPCUPOBAHHLIX ABuUraTenelil NpUMEHSAT kKna-
naHbl C NOMbIM CTEP>KHEM, KOTOpPbI 3anofHAeTca HaTpueM. Hatpuii npu paboumx Temnepary-
pax nnaBuTCA M B pacn/iasB/IEHHOM BWAe NepeTekaeT BHYTPW KnanaHa, fnepeHocs Tenso oT 60-
Nnee HarpeToii Tapenku knanaHa K CTEepXHI. [na nydwein ouncTkm paboueil chackum oT Harapa
1N paBHOMEPHOI TensonepeAayn MHorga NPYMEHSTCA pas/iMyHble MexaHusMbl A8 BpaleHus
Knanasa.

'PM MoOryT 6bITb HVXXHEKNANaHHbLIMU U BEpXHEKNanaHHbIMW, HO B COBPEMEHHbIX ABUraTensx
UCMNOJIb3YIOTCA TOJIbKO BepxHeknanaHHble MPM, korga knanaHbl pacrnosiaralotcs B rofioBKe Lu-
NHApPOoB. KnanaH yaepXuBaeTcs B 3aKPbITOM COCTOSIHAM C MOMOLLBIO MPYXWHBI, & OTKPbIBAETCA
Mpy HaXkaTuu Ha CTepXeHb KnanaHa. KnanaHHble NPyXuHbl OO/DKHbI UMETb OMpefesieHHyo Xe-

CTKOCTb /19 rapaHTUpPOBaHHOIO 3aKpbITUA
knanaHa npy paboTe, HO XECTKOCTb MPYXWHbI
He AOo/MKHA BbITb Ype3MepHOoit, YTobbl He yBe-
MUMBaTh YAAPHOA Harpysky Ha ceg/io knana-
Ha. WHorga Onst yMeHblleHMst BO3MOXHOCTM
pe30HaHCHbIX KonebaHwii UCcnosb3yTca npy-
XMHbl YMEHbLUEHHON XEeCTKOCTU, HO Ha OAWH
KnanaH yctaHaB/MBaeTCsA MO [ABE MPYXMUHbI.
Mpn ncnonb3oBaHUM ABYX MPYXWUH OHW [0JXK-
Hbl OblTb HaBWTbl B pasHble CTOPOHbI, YTOObI
He NPOou130LL/IO 3aK/IVHWBaHMA KnanaHa B Chy-
Yae MNOJIOMKM OAHON U3 MPYXMH W nonagaHus
ee BUTKA Me>Kay BUTKaAMU [APYroi NpYXWHbI.
[ 19 CHWKeHus notepb Ha TpeHune B MPM celi-
Yyac LUMPOKO MPUMEHSIOTCA POJIUKK, pasme-
Liaemble Ha pblyarax v TonkaTensx npusoja
knanaHoB (puc. 2.29a, 6).
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Puc. 2.29. 3ameHa TpeHUA CKOJIbXEHUSA TPEHWEM KayeHWs MyTeM MPUMEHEeHUA B K/anaH-
HOM MeXaHu3Me POJIMKOB faeT BO3MOXHOCTb YMEHbLWWTbL NOTEPU Ha NPMBOL KnanaHoBs

Mpy OTKPLITUM (OMycKaHMM) BRYCKHOTO KfanaHa 4Yepes KO/bLEBOW MpOXoh Me>kay Tapesikoii
KnanaHa M ceffioM NPOXOAUT TOM/IMBHO-BO3AYLIHAsA CMech (WM BO3AyX) W 3amo/iHAET LuIvHAP.
Uem 6Gosblie ByaeT naolais NPOXOAHOrO CeYeHUsl, TeM MOJSIHEE 3anosIHATCS LWAWHAP, a criefoBa-
TeNbHO, W BbLIXOAHbIE MOKa3aTenu 3TOro LMAMHAPA Npu pabodyem xoge OyayT Bbiwe. [ 19 nydwieii
OUMCTKM LMIMHAPOB OT NPO/AYKTOB CrOpaHusl XenarteslbHO Takke yBeuuTb AnameTp Tapesku Bbl-
MyCKHOTO KfanaHa. Pa3Mepbl Tapenok KnanaHoB orpaHuyeHbl PasmMepoM Kamepbl CropaHusi, Bbl-
MOJIHEHHOI B rO/IOBKE LUAMHAPOB. Jlyullee HanofHeHWe LUMIVHAPOB M UX OYMCTKA 06ecneyunBatoT-

Puc. 2.31. TpexknanaHHblii TPM. KomnaHus

DaimlerChrysler ytBepxgaet, uto 'PM c aBy-
Puc. 2.30. YeTblpexknanaHHas kamepa cro- MSA BMYCKHbIMU, O4HVUM BbIMYCKHbIM W ABYMS
paHua. MNMpumeHeHne rasopacnpefennTenb-  cBeyamu 3axuraHusi obecneuyvBaeT HesHa-
HOro MexaHu3ma C 4eTbipbMS KnanaHamu YnTeNbHOe KO/INYECTBO BPEAHbIX BeLLeCcTB
Ha UMIMHAP B AM3e/IbHOM ABuratene B OTpaboTaBLIMUX rasax
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CA Npu MCNonb30BaHWM GONbLIETO, YeM [Ba, Yucia KnanaHoB Ha OAWH UWAUHAP. BONbWWHCTBO CO-
BPEMEHHbIX ABUraTeneil umeeT No ABa BNYCKHbIX W NO ABa BbINYCKHbIX KianaHa Ha uuauHgp (puc. 2.30),
XO0TA BCTpeyalTca TpexknanaHHble (4Ba BMYCKHbIX W O4MH BbIMYCKHOW) CUCTEMbI W NATUKAANAHHbIE
(TP BNYCKHbIX W ABa& BbIMYCKHbIX).

Bnepsble yeTbipe knanaHa Ha UMAMHAP 6blM MCNosb30BaHbl ewe 1912 r. Ha AgBuratene aBTo-
mMobuns Peugeot Gran Prix. Llnpokoe ncnonb3oBaHWe Takoi CXeMbl Ha CepUiiHbIX NEerkoBbIX aBToO-
MOGUNAX Havanocb ToNbko B 1970-e . Celiyac TPM c 4eTbipbMsa KfanaHamu Ha LUAWHAP CTanun
npakTU4yeckn cTaHfapTHbIMW NS ABUratenein eBponeiickux U ANOHCKUX NEerkoBblX aBTOMOOUNEN.
HekoTopble un3 gBurateneii Mercedes umMelT No Tpu knanaHa Ha LWAWHAP, ABa BMNYCKHbIX U OAWH
BbIMYCKHOW, C BYMSA CBe4Yamu 3axuraHusa (Mo oAHON C KaXAOW CTOPOHbI OT BbIMYCKHOrO knanaHa)
(puc. 2.31). ABuratenn HekoTopbix aBToMob6unei rpynnsl Volksvagen-Audi v psig SNOHCKUX ABura-
Tenei MCNoNb3ywT NATb KNanaHoB Ha UMAWHAP (TPM BNYCKHbIX W ABa BbIMYCKHbIX), HO MNpX Takom
yucne KnanaHoB 3HAYUTENbHO YCNOXHSAETCA WX MPUBOA.

NMPMBOA K/TAMAHOB

BnyckHble W BbIMYCKHblE KnanaHbl OTKPbIBAKTCS W 3aKPbIBAIOTCS B HYXHble MOMEHTbI 3a CYeT Ky-
N1a4YKOB, PACMOfIOKEHHbLIX Ha pacnpegennTesisHOM Bajie WM Ha ABYX Banax: A4 BMNYCKHbIX Knana-
HOB W ANA BbINYCKHbIX. PacnpegennTenbHblii Ban NpWBOAUTCS B AeliCTBME OT KOJieH4YaToro Bsasa.
Ons npuBoja pacnpefennTenbHOro Bana MOTYyT UCNONb30BATbCS LWeECTepHW, Lenb uan 3y6uya-
Tbili pemMeHb. [lOCKOMbKY B YeTblpexTakTHOM [ABuratene KaxAblii knanaH OTKPbIBAETCHA TOMbKO
04MH pa3 KaxAable ABa o6opoTa ABUraTens, pacnpeaenuTesibHblii Ban [O/KeH BpawaTtbCs B ABa
pasa Mej/ieHHee KoneHuyaToro Bana. Kynauykm MoryT BO3AeiicTBOBATb HEMNOCPeACTBEHHO Ha TO-
KaTenu knanaHoeB WM 4yepe3 KOpoMbicAa WAM pblyaru. Hanpasnsiwowue BTYNKM KAanaHos,
M3rOTOB/MIEHbI W3 YyryHa, faTyHW, GPOH3bl WAM CMNEYEHHON MNOPOWKOBOW KOMMO3MLUM M 3a-
npeccoBaHbl B roioBky 6/i0ka UWAMHAPOB. ToNKaTeNM WMET LUAWHAPWYECKYID (DOPMY W BbINOJ-
HEHbl M3 cTanu.

Yem MeHblle pgeTaneil B NpuMBOAe knanaHoB, TeM MeHble macca [PM, a cnegoBaTenbHo,
MEHbLUe W CWNbl WHepuuu, melwawuime 6bICTPOMY yBenuveHuto o6opoToB ABuratens. Haubonee
3P heKTUBHbIMKU B 3TOM ciy4vae 6yayT MPM c pa3melieHHbIM B rofioBKe UWAWHAPOB pacnpepenu-
TeNbHbIM BasnioM. Takue ABuratenu NOSIBUINCH B MaccoBOM npousBoAacTBe B 1960-e . U nonyyu-
m HasBaHue OHC (Overhead Camshaft), 4To o3HauyaeT BepxHee pacnosioXeHuWe pacnpegennTenb-
Horo Bana. Kak anbTepHaTuBa MOryT UCNONb30BaThbCA ABa pacnpefeniMTenbHblX Bana, No O4HOMY
ONA KaxAoro paga knanaHos. Takve gBuratenn Has3blBalTCHA «AByXBaslbHble BepXHeKnanaHHble»
DOHC (Double Overhead Camshalft) (puc. 2.32).

Ywnu B npownoe HWxHeknanaHHble TPM, B KOTOPbIX kfanaHbl pacnofiaraiucb He B rOJIOBKe
UMNMHAPOB, a B 6/10Ke, PAAOM C KaMepoW CropaHusi, v OTKPbIBASIMCb CHWU3Y BBEPX C MOMOLLbIO NPO-
CTOr0 TONKaTensa OT pacnpefenuTenbHOro Basia, PacnosioKeHHOro B 6/10ke UUAWHAPOB pPsifioM
C KoneHyaTbiM BasioM. B Takom fABuratesie rofioBka LUAUHAPOB Moslyyanacb MpocTOil M NIOCKOMN,
HO Kamepa cropaHus 6bia O4YeHb HeydauyHoli hopmbl. Takue ABUratenu Bbinyckanucb Ao 50-x IT.,
a 3aTemM UX 3amMeHunu 6onee apekTUBHbIE BepxHeknanaHHble.

Lo HacTosiLero BpeMeHW BbINYCKATCA ABUTaTesin, Y KOTOPbIX kKianaHbl pPacnofioXeHbl B ro-
NOBKe LMAVHAPOB, @ pacnpegenuTenbHblii Ban pasmelieH B 610ke. MNpu Takoli cxeme Ansi NpuBo-
[a KopoMmbicen knanaHoB Tpeb6yloTcA AO0NOMHUTENbHble ToNKaTeNu W wTaHry TonkaTtenei. Takue
ABUratenn npuHATo o6o3Havyatb OHV (Overhead Valve) — BepxHeknanaHHblii. Ons npuBoja pac-
npefennTenbHOro Basia, PacnosioXeHHOro B 6/70ke LUAMHAPOB 6/1M3KO K KOSIEHYaTOMY Basly, MOXHO
NCnosb3oBaTh MPOCTyl 3y6yartyl nepegadvy. Korga HyXHO BblbpaTb NpuBOJ AN pacnpefenvrenb-
HbIX BasoOB, HaxOAALWMUXCA B rof0BKe, NPUXOAUTCHA BblGUpaTb MexAy Lenbi K 3y6yaTbiM peMHeM.
LlenHoli npuBoA HajexHee n 6onee fOMTOBEYEH, YeM PEMEHHbI, HO TpebyeT cmasku W, Kak cneg-
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OHV OHV/OHC OHV/OHC OHV/DOHC

Puc. 2.32 a. KOHCTPYKTUBHbIE BapuaHTbl NpuBOAa KianaHoB: a — MPUBOJ KianaHoB C No-
MOLLbIO LUTAHI MPU HUXHEM pPacnosioXXeHun pacnpepennTenbHOro Bana;, 6 — nNpuBOA4
KnanaHoB pblYaXHbIM TOJIKATENEM; B — NPUBOJ, KlanaHoB ABYMSA KOPOMbIC/1AMU OT OfHO-
ro Kynlauyka BepXHero pacnpefenuTefnibHOro Basna; r— HenocpeACcTBEHHbI NpUBOJA OT pac-
npefenunTenbLHOroO Bana 4Yepes3 TosikaTeslb MNPU BEPXHEM PACMOJIOXEHUW KnanaHoB;
OHV — BepxHekanaHHasg CxemMa C HWXHUM pacnpegenutenbHoiM BanoMm; OHC — BepxHee
pacnonoxexue pacnpegenurensHoro sana; DOHC — cxema ¢ ABymMA pacnpefenMTesibHbiMM Basiamu
BEPXHET0 PacrosioxeHus

Puc. 2.32 6. T'PM geuratena 3M3-4063:1— nopLueHb; 2 — Npokiagka ronosky 6510Ka LUAMHAPOB;
3 — BnyckHOW knanaH; 4 — BNycKHO TpybonpoBoA; 5 — ronoska 6510ka LuAMHAPOB; 6 — pac-
npefenuTenbHblil Ban BMYCKHbIX KnanaHoB;, 7 — ruApoTofikatenu; 8 — pacnpefenuTesbHblil
Ba/T BbINYCKHbIX KnanaHoB; 9 — KpbllUKa rofoBkn 610ka UnnHapos; 10 — mMaciomMepHbIi Ly,
11 — BbINYCKHOW KOMNEKTOP; 12 — BbIMYCKHOI KnanaH
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CTBVE, repMeTu3aLnn KpbILLKK, 3aKpbiBatoLleli Npmsog. Llenb CyLecTBEHHO Tshxenee peMHs U no-
STOMy A1 Hee TpebyeTcs 6osiee KaueCTBEHHOE HaTS>KeHVe W YCTPOWCTBO A4/15 ralleHnss Bubpauuii.
3ybuaTble peMHN feliesne, HO TpebyloT 60siee YacToro KOHTPOAS M 3aMeHbl Mocsie onpeaesieHHo-
ro npo6era. Jlyywme o6pasLbl COBPEMEHHbIX pemMHeit TPM moryT mpociy>kuTb 6e3 3ameHbl 6onee
150 OO0 km npob6era aBTOMOGWNA.

TEM/OBLIE 3A30PbLI B MNMPUBOAE

Mpn N3MEHeHUW TeMnepaTypbl ABUraTens U3MEHSITCA pasMepbl BCEX ero AeTasnieil. 310 MO>keT npuse-
CTU K HEMOJIHOMY 3aKpbITUIO KanaHoB, B pe3y/ibTate Yero Asuratesib TepseT MOLIHOCTb, a kianaHbl co
BPEMEHEM MOryT BbIATU M3 CTPOSA 3a CHET 0BropaHns Ux paboyein KpOMKW. [ KOMMNeHcauMn BAUSHNA
MEHSAIOLLErocA TeMnepaTypHOro pe>kviva Asuratenia B NpyBofe KianaHos Bcerja npegycmarpysaeTcs
Tak HasblBaeMblli TeMnepaTypHbIii 3a3op. M3Hoc getaneii MPM npuBoauT K HEO6XOAMMOCTW Nepuoau-
YeCKOli perynmpoBKy TEMIOBbIX 3a30P0B. [/ perympoBky 3a30poB B MPM ycTaHaBMBatoT peryimpoBoy-
Hble BUHTbI B KOPOMbIC/IAX WM pbldarax. Ecnm knanaHbl ynpasisTcsa HeNocpeacTBEHHO OT pacnpese-
NMTENbHOTO Ba/ia, YCTAHOB/IEHHOTO B FOMIOBKE, 3a30p OObIYHO perympyetcsi ¢ MOMOLLbIO YCTaHOBKM
cneunanbHbIX MPOKIAA0K ONpefeneHHoN TOMWMHbI NoA, LuavHApudeckuii Tonkatens. Perynu-
poBKa 3a30p0OB TpebyeT CHATWS MO KpaiHeil Mepe KpbIlky rofoBku 6noka. CerogHs 6GOMbLIMHCTBO
ABvrateneii 06opyoBaHO aBTOMaTUHECKMW MMAPaBINYECKUMU KOMMNEHCATOpamu, B KOTOpble NoA faB-
NeHVeM MoAaeTcsl MOTOPHOE Macso Tak, YTOGbl rapaHTVpoBaTb Hy/lEBOM 3a30p, — TakuM 06pasom
obecneynBaeTcs NOHOE 3aKpbITVe K1anaHoB ¥ CHUXAETCA LWym npu pabote gsuratens. Monbsa oT mit:
POKOMMEHCATOPOB OCOGEHHO 3amMeTHa B ABMraTe/isiX C YeTbIPbMA K/lanaHaMmy Ha LManHAP, NnoToMy YTO
perynupoBka npusoga 16-u knanaHoOB B YeTbIPEXUMIMHAPOBOM [ABuUrartesie, He rosops yxe o 32-x
B ABurartensix V8, CTaHOBUTCA Cepbe3HOi paboToil. MapaBmnyeckue TONKaTen BeCsT CyLEeCTBEHHO
60/IbLLIE MEXAHUYECKVX, CTOAT HAMHOTO [0PO>Ke, a Takke TpeboBaTe/lbHbl K KAYeCTBY W MOJIHOTE OUMCT-
K Macna. Hanpumvep, Ha gsurarene AJ-V8 asTomobuna Jaguar 66110 peLleHo 0TKas3arbCs OT MCMOJib-
30BaHNA rugpoTonkaTeneld, Ho BbIGOP TOUHOW KOHCTPYKLMM U MaTepuasioB NO3BOWIM YCTAHOBUTL 3a-
30pbl B NPUBOAE KNanaHoB Ha BECb CPOK CYXObl, 63 HE06XOAUMOCTY UX PETYNIVPOBKM.

®A3bl TABOPACIMPEAENEHNA

loptoyas cmecb ¥ OoTpaboTaBlUMe rasbl MMEKT ONpefeneHHyl Maccy U 061afaiT MHepumeid.
BcnefcTterve MHEPUMOHHOrO Hamnopa CTpyw ropiodas cMecb 6yaeT npofosnkarb noctynatb B UW-
NIMHAP Yepes3 BMYCKHOM KnanaH B Mpouecce Brycka AaXe Korga noplueHb, A4oCTurHys HMT, HauHeT
ABUraTbCs BBEPX, B Hayavle TakTa cxarusa. 310 obecneymBaeT nydllee HanosHeEHWe LuaMHapa ro-
ptoyeil cmecbio. Takim e 06pa3oM MOXHO 3apaHee, B KOHLe paboyero xoAa, OTKPbITb BbIMyCK-
HO KnamnaH, MOCKOMbKY MOpPLUEHb YXe MOJy4nsT OCHOBHYK 3HEpruio OT CropeBLUero TOM/uBa.
A Takkxe Heob6XoAMMO YCMeTb OYUCTUTL LWAMHAP OT OTpaboTaBLUMX ra3oB. 3aKkpbiTb BbIMYCKHOM
KnanaH fydwe nocse TOoro, Kak nopleHb npoiget BMT B KOHLE TakTa BbiNycka, NOTOMY YTO Npo-
[OYKTbl CropaHusi no uHepuuun GyayT elle HEeKOTopoe BPeMS BbIXOAWUTb W3 LUIMHAPA.

Opyrumun cnosamu, knanaHbl He OO/MKHbI OTKPbIBATLCA W 3aKPbIBATLCA B MOMEHTbI Haxoxae-
HUA MOPLUHEN B COOTBETCTBYIOLMX MEPTBbIX TOUKax. B 4aCcTHOCTW, B peasibHbIX ABUraTensix cylle-
CTBYET MOMEHT BPEMEHM, KOrAa OAHOBPEMEHHO OTKPbITbl BMYCKHOW W BbIMNYCKHOW KianaHbl
(npn6nunsmTensHo 50° no yray noBopoTa KosieHYaToro Basia). MOMEHTbI OTKPBLITUS U 3aKpbITUS Ka-
NaHoB BbIPAXEHHbIE B rpagycax NMoBopoTa KO/IeHYaToro Basia HasblBalT hasamu rasopacnpegene
HUA, a ux rpacuyeckoe mM3o6pakeHWe HOCUT Has3BaHWe AuarpaMMbl a3 rasopacnpegeneHn?
(pvc. 2.33). Yron Ha gvarpamme, COOTBETCTBYHOLUMI MNepuogy O4HOBPEMEHHOr0 4YaCTUYHOro OT
KPbITUSI BMYCKHbIX W BbIMYCKHbIX KNanaHoB, Ha3bIBAOT YI/IOM MepekpbiTUs KnanaHoB. TakkakBpe
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MSi MEPEeKpbITUA KianaHoB HebosbLIoe, TO 3T
He nNpuBOAUT K MPOHMKHOBEHMWIO OTpaboTaB-
LLMX ra3oB BO BMYCKHOlM Tpy6ompoBod, a Ha-
060pOoT, 3a CYET MHEPLMM YXOAALLEro MOTOKa
3TWX ra3oB MPOUCXOAUT AOMNOHUTENbHBIA NOA-
COC roproyeil cMecu B LUMHAP M TEM CaMbIM
yNyyLIaeTca ero HamnosiHeHue.

Mpy 3TOM BaxHO [0O6GUTLCH, 4YTOObLI LM-
JMHAP OYMLAICA C MaKCMMaslbHO BO3MOXHOM
CTeneHblo, HO CBEXWI 3apsg roptoueli cmecu
He yxoawn B BbIMYCKHYl Tpyby. Y HeKoTOpbIX
asuratenein  (0CO6EHHO BbICOKOOGOPOTHbIX
Asurateneil CNnopTUBHbLIX aBTOMOGWNEN) yron
NepekpbITUS  KNanaHoB MOXET JocTuratb
60/bLLIOM BENYMHBI, @ €C/IN KnanaHbl ocTatoT-
CS1 OTKPbITBIMW Ha 6OMblUY0 BENYMHY, Korga
nopLieHb gocturaet BMT, MoxeT npov3oinTu nexus
yfap KnanaHoB B MOpPLIEHb, 4YTO npuBeget

K aBapuu gpuratensi. Hasuvuve nepekpbitus knanaHoB B HMT (BbiMyCKHO OTKPbIBAETCS paHbLUg,
ueM noplUueHb AocTUrHeT HMT, a BMyCKHOW MO3Xe) He NpeAcTaB/sieT Takoik onacHoCTW, CyMmap-
Hblli Yron nepekpbITUs Beerga 6o/bliue, YeM B BMT, v yacTo GbiBaeT 3HAUNTE/IbHLIM, 0CO6EHHO
B BbICOKO(POPCMPOBAHHLIX ABUTATENSAX.

VN3MEHEHUE ®A3 TASOPACIIPEAE/EHNA
W CTEMNEHWN OTKPbITUA KNAMNAHOB

Bbl6op ha3 rasopacnpefienieHns — OyH U3 UHXEHEPHbLIX KOMMNPOMMCCOB. [/1s1 TOro UTo6bl Nosy-
UATb MaKCUMaslbHYI0 MOLLHOCTb MpW BbICOKOIM 4YacToTe BpalleHWUs KOIEHYaToro Basia, HeobXxoau-
MO 06ecneunTb CyllecTBeHHOe MepekpbiTUe KJanaHoB B paiioHe BMT, MOTOMy 4TO MOLLHOCTb
B HaMGO/bLUEN CTeneHn 3aBMCUT OT MaKCMMaslbHO BO3MOXHOTO KO/JM4ecTBa ropioueii cmecu, no-
nagaroleii B UIMHAP 3a KOPOTKOE BPEMS, HO YeM BbilE YacToTa BpalleHUs KOJIeHYaToro Basa,
TEM MeHblUe OTBOAMMOE Ha 3T0 Bpemsi. C ApYroil CTOPOHbI, Npu Masibix 060poTax, korga He Tpeby-
€TCA MaKCKMasibHasi MOLLHOCTb, Nyulle, KOrAa Yron nepekpbiTUst 6/IM30K K Hymo. Hebosblioe wim
Hy/leBoe MNepekpbITUe KnanaHoB 3acTaBisieT

[ABuratens 6o5iee YyTKo pearmpoBaTb Ha M3me-

HEHUE MOJIOKEHNSI Mefann «rasa», YTO OuYeHb

BaXHO NpWU ABWKEHWUM aBTOMOGWIS B TpaHc-

MOPTHOM MOTOKe.

B Hauane 1990-x IT. NOABWIUCH ABUraTenu
C aBTOMaTUYeCcKMMM YCTPOCTBaMu A1s U3MeHe-
HUA a3 rasopacnpegenenmsi. ObbIMHO B NPUBOS-
HOM LIKMBE (WM 3BE3[04Ke) pacnpenenuTesib-
HOro Basla BIYCKHbIX KanaHoB pasmeLlaeTcs
cneunasibHoe YCTPOICTBO, KOTOPOe WUMeeT rui-
paBnnyeckuii NPUBOA OT CMAa304YHOW CUCTEMbI
ABuraTens u MOXeT nosopauusaTtb pacnpege-
NMTeNbHbIA  Basl OTHOCUTE/IBHO  MPWUBOAHOM Puc. 2.34. Cxema paboTbl MexaHu3Ma n3me-
3BE€3404KNn (LUKVlBa) W, cnegosaTtesibHO, OTHO- HeHus q)a:.} rasopacnpegeneHus: n'"— ana-
CUTe/bHO KosleHyaToro sana (puc. 2.34). nasoH M3MeHeHWs a3 rasopacnpegeneHus

MpogonbHoe MpyxuHa
ycunne
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Puc. 2.35. MexaHn3Mm un3MeHeHus (pa3 rasopacnpegeneHuss nposopayvBaeT pacnpegenu
TeNbHbIi Bal OTHOCUTE/IbHO 3BE3404KM NpuBOAa

Mpn 3TOM BMYyCKHbIE KNanaHbl MO OTKPbIBATLCA W 3aKpbiBaTbCA paHblue wim nodxe. V3ve-
HeHve ¢has OTKPbITUA U 3aKPbITUS BMYCKHbIX KanaHoB OkasbiBaeT 60/blumnii adpekT, Yem n3MeHeHne
aHanorMyHbIX has BbIMYCKHbIX KnanaHoB. [lepBble YCTPOCTBa o6ecneuvBasin NPOCTOE NepPeksIio-
YyeHve B [jBa MOJSIOXeEHWs,, obecneunBasl OAVH Yron NepekpbITUSA 4718 Masibix 060pOTOB ABUraTens,
a Apyroit — 4151 BbICOKMX 060POTOB 1 Harpy3ku. 3TOro 6b10 AOCTATOYHO 471 TOro, YTobbl obecne-
UNTb XOPOLLUMIA MYCK, [OCTATOYHbIVA KPYTALWMIA MOMEHT NpU CpPaBHUTENbHO Maslbix 060poTax U Ha-
rpyskax gsurarefnis U BO3MOXHOCTb AOCTUXEHUS GOMbLIOA MOLHOCTU MpU BbICOKMX 060OpOTax.
MocTeneHHo 6biM pa3paboTaHbl ycTpoiicTBa (puc. 2.35), KOTopble MOMM W3MEHATb (dasbl raso-
pacnpefefnenvss BO BCEM Auana3oHe 060pOTOB ABuUrartesisi, a HeKOTOopble MPOV3BOAUTENN, Takue
kak BMW, Hauyanm n3mMeHsTb ¢hasbl OTKPbITWS-3aKPbITUSA BbIMYCKHbIX KnanaHoB, B OCHOBHOM A/1s
TOro, YT06bl CHU3WTL BbIGPOCHI BPeAHbIX BellecTB. CerofHs nsmeHsemble hasbl rasopacnpegene-
Hus VIVT (Variable Inlet Valve Tinning) ctann o6LenpyHATBEIMW 1M NOSIBUACA Lenblii psg asuratenei,
060pyj0BaHHbIX CUCTEMOW M3MeHeHus a3 rasopacnpefeneHns BO BCEM AuanasoHe.

B HekoTopbix MPM nMeeTcs BO3MOXHOCTb OTK/MOYaTh OAWH M3 BNYCKHbIX KlanaHOB B KaxoaoMm
umnuHgpe. Takoe yCTPOWCTBO MCMonb3yeTcs koMnaHvelk Honda B BbicokochopcmpoBaHHOM ABura-
Tene CVT. 3aeck He obecneumBaeTcsl MOIHOE OTK/IKOYEHWE KianaHa, a MPOVCXOAWT ero oTKpbITMe
Ha HeOGOMbLUYH BEIMYUHY B LIENAX WCK/OYEHWUS BO3MOXHOCTM €r0 npuxsata K ceany.

AnbTepHaTUBHOW pa3paboTKol, BNepBble UCMO/b30BaBLLeiics chupmoii Toyota, a celiuac wmpo-
KO MPVYMEHSIEMOV B ABMraTensx ¢ AByMs BMYCKHbIMM KnanaHamu Ha UWavHApP, CTasio MpocToe 3a-
KpbITE OAHOr0 M3 BMYCKHbIX MATPYOGKOB C MOMOLLbI aBTOMATUYECKN YNPaBAsSieMOW 3ac/oHKW.
O6bI4HO ABa BMYCKHbIX NaTpy6ka MMEHT pasHyto hopMy: OAuH, KOTOpbIA BCerja ocTtaeTcsl OTKPbI-
TbiM, MMeeT doopMy, KoTopas obecneumBaeT TypOynu3aumio roptodeii CMecuM B kamepe cropaHus,
yTo6bl CO34aTb XOPOLLO NepeMeLlaHHbIli NOTOK, Heo6XoAMMbIN paboTe ABuraTens Ha Mabix 060po-
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Tax, W Apyroi, KOPOTKWIA NpsiMoii naTpybok, OT-
KpbIBaOWMIACA NPU BbICOKMX 060OpPOTax M Ha-
rpyske obecneuvBaeT MakCMMaslbHO BO3MOX-
HOe HanosnHeHne unmnnMHapoB (puc. 2.36). Asura-
Tenun, MMetoLye YCTpoiCcTBa Takoro Tuna, nosny-
UM HasBaHue Apuratenieil ¢ n3MeHsemoli
O/IMHOM  BNyCKHbIX Tpy6onposogos. bBonee
CNOXHbIE€ CUCTEMbI MOFYT MOCTOSIHHO W MN1aBHO
U3MEeHATb A/IMHY BMYCKHbIX TPy6onpoBOAOB.
Takyto CUCTEMY NPUMEHSIIOT Ha HEKOTOPbIX [BU-
rarenigx BMW (puc. 2.37).

[MepcnekTUBHLIMU  KOHCTPYKUuMsamu [PM
ABMSATCA MexaHu3Mbl 6e3 pacnpegenurtesb-
HOro Bana, B KOTOPbIX KianaHbl ynpasastloTcs
WHAMBUAYa/IbHBIMU YCTPOWCTBAMU C MOMOLLIbIO
9/1eKTPOMArHUTHbLIX CoNneHonaos. lMcnonb3o-
BaHWE TakOW TEeXHWUKW [JaeT BO3MOXHOCTb
WHAMBWAYASIbHOTO KOHTPOSA 3a paboToin Kax-
goro knanaHa. py 3TOM MOXHO He TOJSIbKO
ONMTUMasIbHO YMPaBnsiTb BPEMEHEM OTKPbITUA
Kaok[oro knanaHa v obecneymsatb MosyyeHue
MaKCUMaJsIbHbIX MOLLHOCTU WM KPYTALEro MO-
MEHTa, HO W OTK/KYaTb HEKOTOPbIE LMMHAPGI
MOSIHOCTBIO WM NEPEBOAUTL WX HA Maylo Ha-

Puc. 2.36. Cxema mexaHu3Ma MNOCTOSIHHOrO
W3MEHEeHUA A/IMHblI BMYCKHOro Tpy6onpoBo-
Aa asuratensa Mercedes

rpysky ons 6onee adphekTMBHON paboTbl OCTasIbHbIX LUMAVHAPOB. MOXHO nepeBoAWTb ABUraTesb
B PeXUM KoMmMpeccopa, pasrpyxas, Takum o6pa3om, TOpMO3a, W, BO3MOXHO, 3anacas 4acTb
SHeprum npu crnycke € BO3BbILEHHOCTU (pekynepauus). Ho rnaBHoe npeumyLiecTBO 3TON cucTe-
Mbl 3ak/llo4yaeTcss B TOM, YTO BPEMS W CTeMNeHb OTKPbITUS KnanaHoB B 1060/ MOMEHT BpeMeHU
MOTyT 6bITb ONTUMa/IbHLIMK ANA paboTbl ABUraTens npu AaHHbIX YCNOBUAX ABUMXEHWUS. CerogHs
yXe Co3faHbl Takue 3aKCnepvMeHTaslbHble cucTembl (puc. 2.38) ¢ xopowei 3thdeKTUBHOCTbIO
AeicTena (ymeHblleHo noTtpeb6neHune Tonamea go 20 %). Kpome TOro, KOHCTPYKLMS CamMoro ABu-
ratens MoOXeT ObITb YMPOLLEeHa, NOTOMY YTO OGbIYHbIA NPMBOA— Lenu, 3ybyaTble peMHU, Mexa-
HU3M HaTSXKEHWUS, LUECTEPHU W Ky/lauyKoBble Baslbl — CTAHOBATCA HEHYXHbIMU.

Puc. 2.37. YCTPOMCTBO MOCTOSHHOIO WU3Me-
HEHWS [ANMHbI BMOYCKHOro Tpy6onposoga
neuratena V8 BMW

3-

Puc. 2.38. MNpuBog knanaHoB rasopacnpepge-
NIMTENbHOr0 MexaHuM3Ma C MOMOLLbK COMIEHO-
naos-anektpomarHnTos (Renault)
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MpenATcTBYEM HAa NYTU K LUMPOKOMY MPUMEHEHUI0 Taknx «HeckynaykoBbIX» KnanaHHbIX Mexa-
HM3MOB SIBNIieTCA 6GO/bLIOe NOTPe6eHNe 3NEKTPOIHEPTUN 1 BOMblUNE FrabapuTbl NMPUBOAHBIX YCT-
poMCcTB, Nonyyaemble NpU CyLLECTBYHOLLEM 12-BOSIbTOBOM 3/1€KTPO0O60pYAOBaHNM. DT NPO6IEeMbI
3HAYNTENBHO YMEHbLUATCA B Crlyvae nepexofa K 36-BOIbTOBOMY 3/1€KTPO060PYA0BaHMIO.

CMA30O4YHAA CCTEMA

[nsa Toro 4to6bl ABUraTesib BHYTPEHHErO CropaHns paboTas Hage>kHo, ero TpyLumecs AeTau fOSIK-
Hbl GbITb pasfeneHbl MacnsaHol nneHko. CMasouHas cuctema Asuratens nogBoAUT Macno K Tpy-
LLIMMCA  MOBEPXHOCTAM, OX/1ax0faeT HarpeTble AeTauv, YAIAEeT Harap WM NpoAykTbl W3HAaLIMBaHUA
1 cnoco6CTBYET 3awmTe getaneli o1 kopposun. Mpyn pabote A3C ero getanm nogseprarwTcs pas-
JINYHBIM Harpyskam ¥ HaxogAaTCs B Pas/IMYHbIX TEM/I0BbIX YCOBUAX. Hanbonblumm Harpyskam nog-
BEpratTcs NOALWMMHMKA KOMIEHYaToro Bana, a AeTasm MOpLIHEeBOW rpynnbl paboTatoT npu Hanbonee
BbICOKOW TemnepaType. B coBpemeHHbIx 3C NpyMEHSIIOT KOMOGUHUPOBAHHbIE CMA304YHblE CUCTe-
Mbl, B KOTOPbIX HEKOTOPbIE AeTa/lM CMa3blBalTCA Mo AaB/eHneM, co3faBaeMbliM Mac/siHbIM Ha-
COCOM, a Apyrve pasbpbi3rMBaHUeM WM CaMOTEKOM.

MPUMEHAEMbBIE MAC/A

Macna, npumeHsieMble B CMa3o4Hol cucteme [A3C, HasbiBalOTCA MOTOPHbIMWA. MOTOPHOMY Macny
NpuxoauTcs paboTaTb B OYEHb C/IOXHbIX YCMOBUAX, W MNO3ITOMY K HEMY MPeabABAAOTCA XeCcTKue
TpeboBaHUsA, 4acTo NpoTMBOpeYalyme apyr apyry. Macno He AO0/MKHO 6biTb OYEHb MYCTbIM, YTOObI He
co3gaBaTb 60/bLIOrO CONPOTUBAEHUS ABMXYLMMCA AeTansM. C Apyroil CTOPOHbI, OHO HE JOHKHO
CTaHOBUTLCA OYEHb XWAKUM Y TEPSITb CMasblBatoLLe CBOCTBA Mpu HarpeBaHuv. Macno, pa6oTa-
lolLee B ABuratene, nofaBepraeTcs BO3AEWCTBMIO arpeccyBHbIX BELLECTB, COAEPXALLMXCA B NPOAyK-
Tax cropaHvs Tonnmea, BCMEHMBAETCA U T. N.

CoBpeMeHHble MOTOpPHbIE Mac/sa M3roTaB/IMBAKTCA Ha HepTAHOV WM CMHTETUYECKOW OCHOBe
n copgepxat 60/bLIoe yYMcno f06aBOK: YyULWaWyX aHTUPHKLMOHHbIE CBOCTBA, CMbIBAOLLMX
Harap, aHTUOKUC/INTESIbHBIX, aHTUMEHHBIX, aHTUKOPPO3MOHHLIX U T. N. MOTOpHbLIE Macna npu gav-
TenbHON paboTe B cmasouHoli cucteme [A3C TepsOT CBOM CBOWCTBA M MO4/ieXaT 3aMeHe nocne
onpefeneHHoro npobera aBToMo6mnsA. Tun NPUMEHAEMOro Mac/ia M CPOKM ero 3ameHbl ykasbiBa-
I0TCA B MHCTPYKUMWM NO 3KCnyaTauum aBTOMO6WAA. KayecTBO MOTOPHbIX Maces U KOHCTPYKUMA
ABuraTenei ynydlwalTcs C kaxoabiM rofoM, MO3TOMY B COBPEMEHHbIX ABWratensx 3aMeHa macna
NPON3BOAMTCA, KakK NpasBu/o, pexe, Yem paHbLue.

YCTPOVCTBO CMA30UYHOW CUCTEMbI

B TMNMYHOI cMa3ouHoii cucteme (puc. 2.39) Macno 3a/MBaeTCsl yepes3 Mac/03a/MBHYO Top/o-
BUHY B MOAJOH KapTepa [0 OnpejesieHHOro YPOBHS. YPOBEHb Mac/ia KOHTPO/IMPYeTCs C MoMo-
b0 MAC/IOMEPHOrO LLyrna, Ha KOTOPOM HaHeCceHbl ABe METKM — MaKCMMasibHOr0 U MUHUMaSIb-
HOro ypoBHs. Mpu pa6oTe ABuraTesnsi Macso 3acachbiBaeTcs M3 MoafoHa ABWraTesnsi Mac/isHbIM
HacoCOM Yepe3 Mac/103abopPHUKC CeTuaTbiM (OUILTPOM, MpefoTBpaLlalowyM nonajgaHve B Ha-
COC KpYMHbIX 4acTul. M3 Hacoca Macno nof AaBfeHneM MojaeTcss B Mac/isHblii ounbTp, rae
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OYMLLAETCA OT MeXaHM4Yecknx NpuMeceil U NPOXOAUT B [/IaBHYD Mac/sHyl marucTpanb — Ka-
Han, NpocBeprieHHbIi B kapTepe 6noka uunuHApoB. OT rnaBHOM MacnsHOW marmcTpanu oT-
BETB/ATCA KaHaslbl, MO KOTOPbIM Mac/o MOCTynaeT K KOPEHHbIM MOALMUMHUKAM KOJIEHYaToro
Basa, onopam pacnpefenuTesnbHoOro Bana v Apyrum getansm. K waTyHHbIM Lueiikam KoneHya-

12 13 14

29 28 27 26 25 24 23 22

Pvc. 2.39. MpuHUMNUanbHass cxemMa CMa304HOol cuctembl: 1,3 — UAbTPYOLME 3NEMEHTI;
2, 27, 28, 32 — nepenyckHble KnanaHbl; 4 — MaHOMETP; 5 — pacnpefenurtenbHblii Bat; 6 — Tonka-
TeNb; 7 — WTaHra; 8 — noplueHb; 9 — pacnbiutens; 10, 24 — ceBepnexune B 651oke; 11,14 — cBep-
NleHne B Kopombicne; 12 — nonoctb ocu Kopombicen; 13 — cetyatsii unbTp; 15 — cBepneHune
B LWaTyHe; 16 — pacnbliuTenb B HW>KHEl rofioBke LiaTyHa; 17 — cBepsieHve B Lueikax KoneHua-
Toro Basa; 18 — wyn; 19 — TepmomeTp; 20 — KOPEHHOW MOAWMMHUK, 21 — NOAA0H; 22 — TeM-
nepaTtypHbli gatumk; 23 — macno3abopHuk; 25 — rnaBHas MacisHas maructpasib; 26 — cavB-
Has Npo6ka; 29, 30 — macnsHblii Hacoc; 31 — kpaH; 33 — Mac/sHbIN paguaTop
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Puc. 2.40. Cxembl MacnsiHbIX HACOCOB: a — LUEeCTePEHHbIi C Hapy>kHbIM 3alLenneHnem; 6 — Lwe-
CTEPEHHbI Ii C BHYTPEHHUM 3alensieHneM; B — POTOPHbI; 1— BeAyllan LWecTepHs; 2 — Kopnyc
Hacoca; 3 — BcacblBalOWMii KaHaul; 4 — BeAoMas LIECTEPHS; 5 — oCb; 6 — HarHeTaTe/lbHbI Ka-
Hasl; 7 — pasfgenuTenbHblii CeKTop; 8 — BeAoMbIi poTop; 9 — Beaylyii poTop

TOro Basla Macno MnocTynaeT yepes OTBEPCTUs, NPOCBEP/IEHHbIE B KO/IEHYaTOM Basle. B HekoTo-
pbIX ABUraTeNsiX B HWXKHEl rOfoBKe LiaTyHa MMeeTcs KaHasl, No KOTOpPOMY Macno nogaetcs Ans
CMasku MopLlHeBoro nassua. Ans nogaynm macna Ha pabouyylo NOBEPXHOCTb UWIMHAPA WHOoraa
BbIMOJ/IHAT CBEP/IEHVE B HWKHEl FOMOBKe LaTyHa, W3 KOTOPOro, Npy COBNafeHun OTBEepCTUi
B LUATYHHOI Luelike ¥ rofIoBKe LIaTyHa, Mac/io nonajaeT Ha 3epkaso UMAvHApa, a vHorga ans
3TOr0 UCNOJb3YKTCA cneunasnbHble OPCYHKU.

BbiTekatolllee Yepes 3a30pbl B NOALIMIMHUKAX Mac/io pa3bpbi3rBaeTcs ABWKYLLMMUCA AeTans-
M KWM n TPM 1 B BMAE Kanenb W Mac/sHOro TymMaHa nonagaet Ha Apyrue getany MexaHu3moB
asuratens. V13 nonoctu ronosku 6n0ka LWAMHAPOB MOA AEACTBMEM CWMbl TSXKECTM Macnio cTekaeT
obpaTHO B MOAAOH, CMasbiBas Mnpu 3ToM AeTanu npusoga MPM.

MacnsHbln Hacoc (puc. 2.40) MOXET NMPUBOANTLCS B AECTBUE OT KOSIEHYATOro Basia ABWU-
ratens, pacnpegenntesibHOro Basa Wan AONONHUTEIbHOr0 NpMBOAHOro Bana. O6bIYHO NpuMe-
HAIOT Mac/isiHble HacoCbl LUECTEPEHHOr0 TUMa C HapyXHbIM WM BHYTPEHHUM 3auenseHnemM
wecTepeH. Hacocbl ¢ BHYTpEHHUM 3auensieHnem 6osiee KOMNakTHbl U NPUBOAATCA Henocpen-
CTBEHHO OT KOJIEHYaToro Bana, Mo3TOMY OHW LUMPOKO NPUMEHSIIOTCA B ABUraTensx /1erkoBbix
aBToMObune.

LLlecTepeHHble MacnsHble HaCOChbl C yBe/IMYEHMEM YacTOTbl BpalLeHUs MOryT cO3faBaTb OYeHb
BbICOKOE [laB/ieHne 1 nojasaTtb 60/blle Macna, YeM 310 HEOO6XOAMMO A1 paboTel Asuratens. lMo-
3TOMY Ha BbIXOAE M3 Hacoca yCTaHaB/MBaETCA PeAyKLUMOHHbIA knanaH, KOTOpbIi OTKpbIBaeTCs,
Korga [aBfieHue MNpeBbIlAeT 3aaHHy0 BEIMUMHY U MepenyckaeT Mac/o o6paTHO BO BMYCKHYH
MosIoCTb Hacoca.

MageHve JaBneHWs macnia B CMa304YHOlM CUCTEMe MOXEeT NPMBECTV CObICTPOMY BbIXOAY ABU-
ratens u3 CTposi, MO3TOMY OHO KOHTPOJIMPYETCA CheunasibHbIM AaTUMKOM, YCTaHOB/IEHHbIM B Mac-
NAHOW MaructTpanu. INeKTpUYeckuii curHan otTaatymka nocTynaeT KykasaTenio AaBneHns Macna,
YCTaHOB/MIEHHOMY Ha MPWGOPHOM NaHenn, Wi K KOHTPO/IbHOWM namne aBapuiiHOro AaBneHus. B He-
KOTOPbIX ABUraTensix CUrHaa OT JaTyMka AaBfieHUs UCMOMb3yeTCs 3/1eKTPOHHbIM 6/10KOM ynpas-
NIeHUs1, KOTOPbIA MOXET OTKIHUWTb ABWUTaTeNlb B C/lydyae OMacHOrO CHWDKEHWS AABMEHUA Macna.
B oTAefbHbIX KOHCTPYKUMAX NPUMEHSIOT AaTYMKU U NS KOHTPONS YPOBHA Macna B nogoHe Kap-
Tepa (puc. 2.41).
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Pvc. 2.41. B nopfdoHe kapTepa COBPEMEHHOro [BUraTtess YCTaHOBMEH AaTuuK KOHTPO.S
YPOBHA Macna

B gBuratensx MHOMMX rpy30BbiX aBTOMOGWIEN WCNONb3yTCS ABYXCEKLUUOHHbIE MacnsiHble
Hacocbl Ana pasfeneHus NoToKoB Macna. [l 19 ox1axofeHus macna MoryT UCMo/ib30BaTbCsA Mac-
NsHble pagvaTtopbl WM BOAOMAcCnsHble Tenaoo6MeHHVKU. MacnsHblli paguatop o6ayBaeTcs
BO3[yXOM, KOTOpbI OXna>kaaeT npoTekallee yepes Hero Macso; Tenn1006MeHHUK OTAaeT Ten-
/0 OT Macna B OXN1a>KAAloLLyH XWUAKOCTb. [py BKIOYEHUM MACMsSHOrO pajuaTopa MOXeT Mpo-
M30iiTW NajeHve [aBfeHUsi B OCHOBHbIX MarmcTpasisix CMa304HON cucTeMbl. UYTobbl 3TOro
He Npou3oLuio, nepej BXOA4OM B paavatop yCTaHaB/MBakT NPefOXpaHUTENbHBIA KianaH.

MacnsaHblii  punbTp (puc. 2.42) cnyxut
NS 04YMCTKM Macna oT TBepAbIX YacTuy, mpo-

[OyKTOB M3HAlWMBaHWA AeTaneii auratens,
Harapa 1 T. n. 3arpA3HeHHOe Mac/o Bbi3bl-
BaeT YCKOPEHHOe W3HallMBaHue ABuraTens
N 3acopsieT KaHaibl CMa304HON CUCTEMBI.
MacnsHble UIbTpbl Ha3blBAKT MOJSHO-
NMOTOYHbIMMW, €C/IM Yepe3 HWX MPOXoAuT Bce
Macsio, U HEemnosIHONOTOYHbIMU, €Cnu Yepes
HUX MPOXOAWT TOMbKO €ro YacTb. HenosnHomno-
TOYHble (OUNLTPbI MPUMEHSAT Kak A0NONHU-
TeNbHble K OCHOBHbIM — MOJIHOMOTOYHbIM
ana 6onee TOHKOW ouMcTkMm Macna. Macns-
Hblli OMNBLTP MOXET OblTb CMEHHbIM, U €ro
HY)XHO 3aMeHSTb HOBbIM MPU KaXAON 3ame-
He Macna WM UMeTb CMEeHHbI/i TONbKO
hunbTpyOWMin  anemMeHT. B 60nblUMHCTBE
aBuratenein nerkosblx aBTomMobuneli npume-
HAIOT MOJ/IHOMOTOYHbIE CMEHHbIE (PUILTPbI
(pyc. 2.43), XOTA BCTpeYarTCA KOHCTPYKLUMK,
B KOTOPbIX 3aMEHSIT TO/IbKO (OULTPYIOLLWIA Puc. 2.42. MacnsiHblli UAbTP CO CMEHHbLIM
3/IEMEHT. hnAbTPYOLWMM 3/IEMEHTOM
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Puc. 2.43. CMeHHbI MacnsHbIi unbTp

Puc. 2.44. KOHCTPyKUMA LEHTPOOGEXHOro
MacnsaHoro dunbTpa (ueHTpudyrn):
| — kopnyc; 2 — konnak potopa; 3 — poTop;
4 — konnak dunbTpa; 5 — ralika KpensaeHus
Konnaka poTtopa; 6 — YMOpHbIM LWapuKonoa-
LUMMHKK; 7 — ynopHas Lwaiiba; 8 — raiika kpen-
NeHnst potopa; 9 — raiika KpenneHuss kosanaka
dunbTpa; 10 — BepxHAS BTy/Nka poTopa;
I — ocb potopa; 12 — 3kpaH; 13 — HWKHAA
BTyNnka potopa; 14 — naney crTonopa;
15 — nnactnHa ctonopa; 16 — npyxuHa cTo-
nopa; 17 — Tpy6ka oTBOAA Macna
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B cMa304HbIX CMCTEMAxX rPy30BbIX aBTOMO-
Gunell YacTo NPUMEHSIIOT Mo ABa hwbTpa: OAVH
MOSIHOMOTOUHBIA CO CMEHHbIM  (hUALTPYIOLLMM
3/1eMEHTOM, BTOPON — HEMOMHOMOTOUHbIV LieH-
TpoGeXHbIA (UeHTpuduyra) (puc. 2.44).

LleHTpo6exHblin cmnbTp (LeHTpUdbyra) npu-
BOAWTCA B AeCTBME 3a CUET peaKTUBHbIX CU
Macrna, BbITEKAOLEro nof AaBfieHneM W13 cne-
LnanbHbIX conen (KWMKIepoB), HamnpaB/ieHHbIX
B pa3Hble CTOPOHbI. Bpaujatowmiics ¢ 60nbLUoi
CKOPOCTbI0 BMECTE C COMnaMn Kosnak, Haxo-
OAWMiAcA BHYTPM Kopnyca ¢mibTpa, 3anosiHeH
Macsiom, M3 KOTOPOro 3a CYeT LEeHTPOBEXHbIX
cUn yoanawTcs TBepAble 4acTulbl, KOTOpble
0oceialoT Ha BHYTPEHHel MoBEpXHOCTW Kosna-
Ka. LleHTpobexHble (uIbTpbl OYeHb XOPOLLO
OuMLLaOT Macsio, HO TOSbKO MO MaccoBOMY
npu3Haky. Hampumep, YacTuupl caxu UMmm yna-
B/IMBAOTCA M0X0, T. K Macchl Caxu U macna
6/IM3KM MO BENNYMHE.

dunbTpyowme 3eMeHTbl NOTHOMOTOUHbIX
dunbTpoB (puc. 2.45) marotasnuMealoT M3 No-
puctoro maTepuana (6ymarn, nopucToro kap-
TOHa, CMHTETMYECKMX MaTepuanoB). B cnyyae
3acopeHus nop ULTPYIOLLErO 3/1eMeHTa ero
nponyckHasi Cnoco6HOCTbL yxyawaeTcs. [ns
TOro 4Yto6bl B raBHOW MAaCNSAHON marucTpanu
He npou3oW0 NajeHVs AaBfieHus Macna,
BHYTPM uUnbTpa MMeeTcs MepenyckHou
knanaH. lepenyckHoi knanaH OTKpbIBAETCS
npv onpefeneHHOM 3HayYeHUU [aBneHust
BHYTPU cunbTpa K obecneymsaeT MPOXos4
macna B fABuratesib, MUHYS (UILTPYOLLMI
3/IEMEHT.

CnepyeT OTMETWTb, YTO Jlydlle nogaBaTb
B ABUraTeNlb HEOUMLLEHHOE Mac/o, YeM [oryc-
TWTb NafieHVe AaBfEHWst B CUCTEME CMa3KW.
MepenyckHoli kianaH MOXeT OTKpPbIBaTbCSA
TakkKe B C/lydae 4pe3MepHOro 3arycTeBaHus
macna npu XofiogHOM nycke asuratens. Mwe-
I0TCS1 KOHCTPYKLMW (OUNbTPOB, B KOTOPbIX yCTa-
HOB/IEHbI ABa MEPEenyckHbIX knanaHa. VHorga
UCMOSb3YIOTCA cheuuasibHble AaTuukv, CUrHa-
NU3MPYIOLLME O 3aCOPEHUN MACSIHOTO (hu/bTpa.
[aeHaxHbIil KnanaH, YCTaHOB/IEHHbI Ha BXO-
[e B oubTp MpenaTcTBYET BbITEKAHMIO Mac/ia
U3 hunbTpa Nocsie OCTaHOBKW ABUraTensi, uTo-
Gbl MpY Moc/eaytolwem nycke He TepPsIOCh Bpe-
Msi Ha 3anofiHeHve Kopnyca dunbTpa v gBura-
TeNlb He WCMbITbIBA/I MAc/SIHOTO TO/I0faHus.



Puc. 2.45. YcTtpoictBo HepasbopHoro (a)
1 pasbopHoro (6) NOHONOTOYHOrO 06 BLEMHO-
ajcopbupylowero MacnasHoro dunbtpa:
1 — kopnyc; 2 — wropa (dmnbTpytowmii ane-
MeHT); 3 — nepenyckHol knanaH; 4 — npoTu-
BOAPEHa>KHbI KnanaH; 5 — npOTUBOC/IMBHON
KnanaH; 6 — myTb Macna npu OTKPbITUM nepe-
MyCKHOTO KfanaHa; 7 — KaHan c/ivBa Macna
B KapTep npu 3ameHe UNbLTPYIOLLEro a/iemMeHTa

CUCTEMbI CMA3KW C CYXM KAPTEPOM

B HEKOTOPbIX BbICOKODOPCUPOBAHHBIX ABUraTeNsAX CMOPTMBHLIX aBTOMOGU/IENR, a Takke TPaKTopoB
U cneumanbHbIX aBTOMO6UEN, NPUMEHSIIOTCA CUCTEMbI CMa3Ku C CyxMM KapTepom (puc. 2.46). Wc-
Mo/Mb30BaHME TakMX CUCTEM FapaHTUPYeT, UTO MpK Pe3KMX MaHeBpax Ha GOJbLUO CKOPOCTU WK Ha-
KMOHax TPAHCMOPTHOrO CPeACTBa Mac/o He NepemMecTUTCs K OAHON U3 ero CTEHOK U Mac/io3abopHUK
He OKaXXeTcs Bbllle YPOoBHS Macna. CTekatollee B NMOAAOH Macsio B ABUTaTesNsX C CyXUM KapTepom
MOCTOSIHHO BbIKAUYMBAETCS AOMOSHUTE/IbHBIM MAC/ISiHBIM HAacoCOM B CheuvasibHbIi MacssiHbIi 6ak.
M3 aToro 6aka Macno 3atem NoAaeTcsi NOA AABMEHWEM B CUCTEMY CMasku ABuratess.

Puc. 2.46. Cuctembl cmasku o6blyHasa (a) n ¢ cyxum kaptepom (6): 1 — emKOoCTb Ans mMacna
(MacnsaHbIli 6ak); 2 — MacnsHbln nnbTp; 3 — NOAAOH kKapTepa; 4 — OTcacbiBalOWMIA MaC/ISHbINA
Hacoc; 5 — macnsHblli Hacoc; 6 — MacnsHbIi paguatop
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BEHTUNAUNA KAPTEPA

2 3 45 6 7 Mpu paGoTe ABuraTens 4epes MOPLIHEBbIE
Ko/ibLia npopbiBalOTCs rasbl WM nonajawT
B KapTep ABuraTensi, No3TOMy 3TV rasbl Ha-
3blBalOTCA — KapTepHbiMU. OHWM cocToAT
13 NPOAYKTOB CropaHus W 4acTul, Hecropes-
wero TonnuBa. COefUHSISICb C napamMn BOApbl,
VMEWLWMMUCS B BO3AYyXe, KapTepHble rasbl
06pasyloT arpeccuBHbIE KWUCIOTbI, KOTOpble
BbI3bIBAIOT KOPPO3Wi0 feTaneit AsuraTens,
BCTYyMaloT B peakuuio C Mac/ioM U yxyAawawT
ero cBoiicTBa. Kpome Toro, npopBaBLUMECS
rasbl MOBLILWAKT JaB/fieHWe B KapTepe, u4TO
MOXET MPUBECTU K HaPYLEHWUD YNIOTHEHWI
W BblgABNVMBaHUIO Macna U3 gsuratens. Ans
yAANeHUsl 3TUX ra3oB CNYXWUT CUCTEMA BEH-
TUAALMM KapTepa.

CamblM NpPOCTbIM CMOCOGOM BEHTUAALUN

KapTepa ABNseTCA yAaseHvwe rasos B aTMo-

chepy — Tak Ha3blBaemMasi OTKpbiTasd cucte-

Ma. Ha aBTOMOGWISAX ee LUMPOKO NPUMEHS-

/M B NpPEexXHue rofbl, HO T. K. KapTepHble

rasbl fBMASIOTCA OYeHb TOKCUYHbIMW, TO B CO-

BPEMEHHbIX ABUraTensix NpPUMEHSIOT TONbKO

Puc. 2.47. Cxema NpUHYAUTENbHOW CUCTEMBI 3aKpbITbl€ NPUHYAUTE/IbHbIE CUCTEMbI BEH-

BEHTUNAUMM KapTepa: 1, 2, 5 — BbmsA>kHble — TWIAUMM KapTepa (puc. 2.47). B 3Tux cwc-

wnaHrmn;, 3 — Kap6}0pa‘rop; 4 — BO3,E||yLL|Hb|l‘/’| TeMax KapTepHble ra3bl HanpabiAawTCA

JomnbTp; 6 — ceTka MacnooTaenuTens; 7 — Kop- B Kamepbl CropaHus, 4epes3 BMYCKHOW Tpy-
nyc MacrooTtaenvrens 6onpoBog.

11

CUCTEMA OXNAXAEHNA

Bo Bpemsi paboTbl ABWratefisi BHYTPEHHEro CropaHusi MPOUCXOAWT GOJbLIOE BblAesnieHne Tenna
(TemMnepatypa rasoB B kamepe CropaHusi B MOMEHT BOCM/IaMEeHEeHUs1 cMecu AoxoauT fo 2 500 °C).
B npouecce CropaHusi NPOUCXOAUT MHTEHCUBHLIA HArpeB LWAMHAPOB, MOpPLUHEl, ronoBKu 6loka
W apyrux aetaneil. Ha Harpee feTaneii ABuratens pacxofyetcst okono 20-35 % aHepruu, Bblaens-
loLLEiCs MpyU cropaHun Tonamea. Meperpes Bbi3bIBAET CHWXKEHWE MOLLHOCTY ABuraTensi, 6o/bluoe
TemnepaTypHoe paclUMpeHre MEeTIIMYECKUX AeTaNeil, Macio Ha MHOTVX ABWKYLLMXCS AeTasisx
[BUTaTeNst BbIFOPAET, YTO MOXET MPUBECTW K 3aK/IMHMBAHWIO MOPLUHEN B LMAUHAPaX, 06ropaHuto
KnanaHoB, BbiNaBMEHUI0 MOALWMMHUKOB U Moc/neaylolleli aBapum Apuratensl, noaToMy WU3/NLWKKI
Tenna HyXHO NPUHYAUTENbHO OTBOAUTL OT HarpeTbiX AeTaneii — APYTMW C/I0BaMU, ABUraTeslb HyxX-
HO oxflaxofatb. [Mpu ox/axofieHun apuratenst Heo6XOAMMO YUUTbIBATb, UTO MPU U3MEHEHUU PeXxu-
MOB €ro paGoTbl, YaCTOTbl BPALLEHUS U HArpy3ku MPOMCXOAUT U3MEHEHME MHTEHCUBHOCTW Harpe-
Ba. Upe3aMepHoe MnepeoxnaxofeHne ABuratenss Takke HexesnatesibHo, MOTOMY YTO 3TO MPUBOAUT
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KYXYALIEHWNIO TONIMBHON 3KOHOMWYHOCTM Y MOBbLILLEHHOMY M3HOCY ABWXKYLUMXCA AeTaneli aBurate-
N U3-3a TOr0, YTO MpUcagky B Macne «paboTaioT» TO/IbKO NpW AOCTUXEHUW ONpefeneHHon Temne-
patypbl. CnefoBatenbHO, ABUratesib AO/MKEH UMETb CUCTEMY OXJTaXAEHNS, KoTopas 6bl NoAAepXU-
Basia ONTUMaUIbHBIA TEMN/I0BOW PEX<UM.

Tenno OT HarpeTbIX YacTeli ABUraTenst MOX<HO NPUHYAUTENbHO OTBOAMTb MOTOKOM BO3AyXa WM
»<upgkoctu. CyllecTBYyOT ABe cucTeMbl oxnaxgeHus A3C: Bo3yliHas W X<UAKoCcTHas. BosayuiHas
cucTeMa OXNaXAEHNA YCNELWHO NPUMEHSETCA B ABUraTensx MonefoB, MOTOLMKIOB, ra3oHOKOCU-
NIOK 1 CPaBHUTENbHO Ma/IOMOLUHBIX ABUraTeNaxX asToMobunei. Jpuratenn ¢ BO3AyLUHOW CUCTEMOINA
oX/1aKAEHNA Nerye, KOMNakTHee 1 MNpoLle B 06CNyXMBaHUU.

Ha aBTOMOGWAX HanMbosbLIee PacnpoCTPaHEHME MOMYUMIN CUCTEMbI X<WMOKOCTHOTO OXNaxae-
HWS (puc. 2.48). Mo cpaBHEHWIO C cUCTEMaMu BO3AYLUHOIO OX/1aXAeHWsi, OHM obecneuymBatoT
6onee paBHOMeEpHOEe M 3PPEKTUBHOE OXNAXKAEHNE N ABMAIOTCA MeHee LyMHbIMW. Kpome Toro,
X<WOKOCTHas CMCTeMa OX/TaXKAEHUS AAaeT BO3MOXHOCTb CO34aTb MPOCTYH U a(pheKTnBHYIO cuctemy
oTonneHnst canoHa (KabuHbl) aBTOMOOWNA. B COBpeEMEHHbIX ABUraTeNsX C X<UAKOCTHON CUCTEMOW
OX/1XAEHNA NPUMEHSAIOTCA aHTUPPU3bl — X<UOKOCTU C HWU3KOW TemnepaTtypoi 3amep3aHus. bBonb-
LUMHCTBO aHTUPU30B NpeacTaBnsieT coboil cMecb BOAbl C 3TUEHTMKONEM. Kpome 3Tux ABYyX
COCTaB/IAIOLWMX, B COCTAB aHTUpuU3a BXOAAT pas/iMyHble NPUCafKW: aHTUKOPPO3UOHHLIE, aHTU-
MeHHble 1 ap.

Bnok uMnuHApPoB WM ronoBka 610ka ABuUraTens C X<UOKOCTHOW CUCTEMOWN OXNaXAeHUs UMelT
KaHasbl 4719 NPOX0Aa OXNaxJatoLei X<UOKoCTU. Takol kaHan HasblBaeTCs pyOallKoin OXakaeHus.

Py6allka oxnaxaeHus COeavHAETCS 9M1acTUUYHbIMKM naTpybkamu C paguaTopoMm, KOTOPbIA cry-
Xar Ana OXNaKAEeHUS HArpeTon X<MOKOCTU U ABNSIETCA TENI006MEHHUMKOM. B Hem Tenno oT Xugko-
CTU nepefaeTcs BO3AyXy, MNPOXOAsLLEMY uepe3 cepALeBuHy pagvaTtopa. Pybalika oxnaxaeHus
N pagvaTop 3amnofHSAITCS OXIaxXatoLen XnAKOCTbI0 Yepes 3a/IMBHYO TOP/OBMHY, 3aKpbiBatoLLyO-
cs1 Npo6Koii. B Mpo6ke MMeloTCs cneuyasbHble KianaHbl, Yepes KOTOpble CUCTEMA OXNaXAEHNS CO-
obulaeTca ¢ atmoctepoil. Takas cucTeMa HasbiBAETCS 3aKpbITON. B 3akpbITO cucteme oxnaxae-
HUA nopaepxveaeTcs M36bITouHoe aasneHne (4o 100 klMa). OnTMMasbHbIM TemnepaTypHbIM PeXu-
MOM ABWraTens sBASeTcs Takol, Npu KOTOPOM Temnepatypa OX/IaKAatoLen X<UOKOCTU HaxoauTcs
B npegenax 80-11 0 °C. MNoBbIWEHHOE AAB/IEHNE B CUCTEME OX/TKAEHUS NOAHUMAET Temnepatypy
kunenns go 120 °C, BcneacTsre Yero NMPOUCXOAWT MEHbLUEE BbIKANAHWE X<UOKOCTU.

AHTUPU3bI MEHAOT CBOV 06bEM NPW U3MEHEHUW TemnepaTypbl: NMPpU HarpeBaHun ob6bLeM yBe-
NMYMBAETCS, a NpU OXNAXAEHWN yMeHbluaeTcs. [ 19 KoMneHcaumn TemnepaTypHOro M3MeHeHus
o6bema ClyWUT pacLuMpUTe/IbHbIN 6a40K, NOAKIYAEMbIA K CUCTEME OXNK<IEHMS.

Mpu paboTe ABUraTens OXIKAAOLLAA X<UOKOCTb NPUHYAUTENBHO LMPKYIMPYET B CUCTEME OX/1adK-
[eHns ¢ MOMOLLIbI0 Hacoca, KOTOPbIA NPUBOAUTCA B AECTBME OT KOMIEHYaTOro Basia Win OT 3/1eKTpO-
Asuratens. Ox1axgaoLwas XuAKOCTb CONpUKacaeTcsl C HarpeTbiM1 CTeHKaM1 LIMMHAPOB U ro/10BKa-
M1 6n10ka, nocne 4Yero noctynaeT B pagwartop. .JpwkeHne Bo3ayxa Yepes paguartop obecneumsaeTcs
BCTPEYHBIM HAMOPOM NPV ABVDKEHUM aBTOMOOUNA 1 MPUHYAUTENBHO C MOMOLLBIO BEHTUISTOPA.

[ 19 Toro 4To6bl cucTema oxnaxkaeHuss obecrneunBasia ONTUMasIbHBIA TEMNEPaTYPHbIA PEXUIM
1 GbLICTPbIA NPOrpeB ABWraTtens nocne nycka, B KOHTYP LMPKYIALUW XUAKOCTY BK/IHOYAOT crnewum-
aslbHOe YCTPOWCTBO — TepmocTar. B TepmocTare umeetcsi knanaH, ynpasisemblii TENI0HYBCTBY-
TefIbHbIM 3/1IEMEHTOM.

Moka XMAKOCTb B CUCTEME OX/IQXKAEHUA XONOAHasA, KnanaH TepmocTaTta 3akpbiT U XUOKOCTb
LIMPKY/IMPYeT MO Tak Ha3biBAEMOMY Ma/IOMy Kpyry LMPKYAAUMM — OT Hacoca no pyballke oxnaxk-
AeHns, MuHys pagpatop. MockKosbky XMAKOCTb He nonajaeT B paamatop U He OX1aKAaeTcs B HEM,
OHa 6bICTpO HarpeBaeTcs. Korga Temneparypa XvWAKOCTV MOAHMMAaETCA A0 ONTMMaUIbHOM, knanaH
TepmocTaTa OTKpPbIBAETCS M XUAKOCTb HAYMHAET MPOXOAWTb Yepes paaynaTop v OX1ax4aTbCa B HEM
(60nbLLOI KPYT Lmpkynauum). MpoxogHoe ceyeHne TepmocTata M3MEHSeTC NpU U3MEHEHWUN TeMm-
nepaTypbl, 1 370 AaeT BO3MOXHOCTb B OMpefesieHHbIX npefenax aBToMaTuyvecku perynmposatb
TeMNepaTypHbI pex<uv ABuratens.
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TepmocTar 3aKkpbIT

TepmocrTar oTKpbIT

Puc. 2.48. Cxema XWAKOCTHOW cuc-
Tembl  OXNaxAeHusa  aBuratenem
3M3-402 n YM3-4215: | — c ogHuUm
oTonutenem; Il — c ABymsa oTonuTens-
MW W 3neKTpoHacocoM (ana ¢oyproHoB
C ABymAa psjamu cuaeHuii n aBTobycos);
1 — pacwmputenbHblii 6a4ok; 2 — Tep-
mocTar; 3 — fJaTtuyvk ykasatens temne-
patypbl  Ooxnaxpawllen XuagkocTu;
4 — papguatop; 5 — cnvBHaa npobka
(kpaH) pagmatopa; 6 — BEHTUAATOP;
7 — pemeHb NpuBOAa BEHTUASTOPA;
8 — pemeHb nMpuBOAa Hacoca OX/1ax-
JatoLLelt XNAKoCTH; 9— Hacoc oxnaxaa-
oLen xunakoctu; 10 — CNMBHOW KpaH
6noka uMnuHapoBs; 12 — snekTpoHacoc
cuctembl otonneHus; 11; 13 — kpaH
otonutens; 14 — paguaTtop AOMOJMHU-
TefnbHOro otonutens; 15,16 — paguartop
OCHOBHOro otonuTens; 17 — OCHOBHOIA
knanaH TepmocTtaTa; 18 — 6ainacHsblit
KnanaH



YCTPOVCTBO CUCTEMbI OXJIAXAEHWA

Pagunatop coctounT 13 AByx 6a4kOB, MeXody KOTOPbIMU HaxXOASATCS COeAMHUTENbHble TPyoku. Bau-
KN MOTyT M3roTaB/IMBAaTLCA U3 LBETHOTO CnjaBa WM M3 naactmaccel. OHU pacnosiaratTcs CBepxy
N CHM3Yy paguaropa wm no ero 6okam (puc. 2.49).

[ns Toro uytobbl pagnaTop 3hDEKTMBHO OTAABas TENA0, HeO6XOAMMO BbINOSIHEHME [BYX
ycnoBuit: Tpybku pagmaTopa AO/KHbI ObiTb BbIMOMHEHBI U3 MaTtepuana, KOTOpbIi MMeeT Xopo-
Lyl TEenJonpoBOAHOCTb, U paAunaTop AO/MKEH MMeTb AOCTATOYHYI0 M/IOWadb MOBEPXHOCTW.
PaHblie paguaTopbl M3roTaBnAMBann U3 Meay U CNaaBoOB Ha ee OCHOBe, T. K. MeAb MMeEeT Bbl-
COKY0 TEMMONPOBOAHOCTb M KOPPO3UOHHYIO CTOMKOCTb. TpyGKM, KOTOpble, Kak NpaBuio, ume-
M nnockyto copmy, npunavBanuck k 6adykam. [ns yBenuueHus TensooTaaun (yBeNnuMueHus
naowaan noBepxHOCTU) Mexay Tpybkamu ycTaHaBAMBanucb ropupoBaHHble MeTananye-
CKMe NeHTbl.

CoBpeMeHHbIe paamMaTopbl, Kak NpaBuio, U3roTaBAVBalOT M3 a/IlOMUHMEBBLIX CM/IaBOB, C Mfa-
CTMaccoBbIMM 6aykamu, KOTopble NpuxaTbl K Tpybkam paguaropa 4epe3 pesnHOBblE MPOKNALKM.
Takue paguatopbl AelleBrnie, fierye, TEXHONMOTMYHEE B NPOM3BOACTBE, HO M/I0XO PEMOHTMPYHOTCA
B C/lyyae MOBpeXAeHus.

3aMBHas rop/oBMHA CUCTEMbl OXNAXAEHWS, KOTOpas MOXET pacnonaraTtbCs Ha paguartope
Win paclumpuTenibHoM 6audke, 3akpbiBaeTcsi NPO6KOl ¢ ABYMsSi knanaHamu: NapoBbIM W BO3AYLU-
HbiM (puc. 2.50).

MapoBoit knanaH, NPWXKMMAEMbIA K Ced/ly rOp/OBMHbI NPYXWHONR, NpefoxpaHseT cuctemy ot
NOBPeXAEHNS B C/lyyae Ype3MepHOro MoBbIlEHVS AaBneHus. Ecnm oxnaxgatowas »<uaKocTb ne-
perpeBaeTcsi M 3akunaeT, TO 3a CYET M36bITOYHOrO0 AABMEHUA MPEOJOSIEBAETCA COMPOTUBEHME
MPYX<uHbl KnanaHa, knanaH OTKPbIBAETCS U Map BbIXOAUT Hapyxy. [pu oxnaxaeHun asuratens aa-
B/IEHME BHYTPW CUCTEMbl MOX<ET YNacTb HHK<E aTMOCHEPHOro, YTO MOX<ET MPMBECTV K MoBpexie-
HUIO TOHKMX TPY6BOK pagmatopa. B 3ToM cryyae OTKpbiBaeTCA BO3AYLUHbIA kKnanaH Npobku U B cuc-
Temy noctynaet BO3fyX U3 aTtMocgepsbl.

Puc. 2.49. Pagmatop cucTeMbl OX/IaX<AeHWs

ABuraTesnsa erkoBoro aBTomobuna ¢ asTomaTu-
Yyeckoi KopobKoli nepefgay: 1— Gayok paguaro-
pa; 2 — ox1aguTenb X<UOKOCTY aBTOMAaTUYECKO
TpaHcMmuceun; 3 — npokniagka; 4 — paayarop cuc-
TeMbl OXNaxaeHns; 5 — 6okoBas coeguHUTENb-
Hasi ckoba; 6 — OcHOBaHWe kapkaca; 7 — 6a4ok
MacnsiHoro paguartopa; 8 — MacnsHblii pagua-
Top; 9 — mydora VISCO; 10 — BeHTMNSATOP

Puc. 2.50. YcTpoiicTBO nNpo6kn paguaTtopa
CUCTEMbl OXNax<geHusa: 1 — KpblLKa,;
2 — MpyX<vHa BMYCKHOrO knanaHa; 3 — crep-
XEeHb BMYCKHOTO KnanaHa; 4 — MpyX<uHa Bbl-
MYyCKHOrO knanaHa; 5 — Tapenka npyX<uHbl
BbIMYCKHOTO KnanaHa; 6 — BbIMYCKHOW kna-
naH; 7 — BNYCKHOW knanaH; 8 — kopnyc
npo6kn
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Puc. 2.51. LleHTpPOGEXHbIi Hacoc cuUcTemsbl
OXNTaXeHUa 4YeTblipexynnnHgpoBoro fABU-
ratensa Valvetronic BMW 06beguHeH B 0AuH
y3e/ C HacocoM [uUApPOyCUIUTeNns W Kopny-
COM TepmocTtarta

Puc. 2.52. YcTpoiicTBO TepmocTata C TBep-
ObIM  HanonHuTenem: 1 — HWKHASA paMka;
2 — BEpXHAS pamKa; 3 — perynMpoBOYHbIii
BUHT; 4 — WTOK; 5 — pe3nHoBas 6ydep-meM-
6paHa; 6 — cef10 OCHOBHOTO KnanaHa; 7 — oc-
HOBHOI KnanaH; 8 — npyxuHa; 9 — kancyna;
10 — Hanpasnsowee konbuo; 11 — nepenyck-
HO KnanaH; 12 — ynpyroe konbuo; 13 — nog-
XUMHasA npyxuHa, 14 — censio nepenyckHoro
KnanaHa
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[ 11 obecneyeHnss UHTEHCUBHOW LMPKyns-
LK oxnaxaatoLLelt XXUaKocT B cUCTEME MCMOsb-
3yeTca Hacoc LeHTpobexHoro tuna (puc. 2.51).
OCHOBY Hacoca COCTaB/isieT KpblibyaTka, ycTa-
HOB/IEHHAs Ha Basie, KOTOPbIA BpawlaeTcs B Moj-
LUMMHUKaX 1 NPUBOANTCA B AEeCTBME OT KONIEH-
YyaToro Bana guratens wii OoT 3/1eKTPOABU-
ratens. KpbiibyaTka Bpawaercsa B MOJSOCTH,
UMeloLLe kaHasbl 4na NoABoJa 1 0TBOAA XUA-
KOCTW. B LEeHTPOGEeXHbIX Hacocax >XWAKOCTb
NOABOAMTCSA K LEEHTPY KPblNbYaTku, NepeHoCcUT-
Cs1 IoNacTsMK MO OKPYXHOCTU 1 OoTOpackiBaeT-
CA LEHTPOOEXHON CMMOIN Hapyxy.

Oco60e BHUMaHWE B KOHCTPYKLMU >KXUAKO-
CTHbIX HACOCOB YAENSETCA YMIOTHEHWNIO U rep-
mMeTu3aumn, 4Tobbl XUAKOCTb HEe MOr/ia BbiTeYb
M3 CUCTEMbI WM NOBPEAUTb MOALLUMHUKN.

TepmocTart (puc. 2.52) cnocobecTByeT yCKO-
peHVio MporpeBa ABuUraTens n perynmpyet Ko-
INYECTBO OXTaXKJAOLLEN X<WUOKOCTW, MNPOXoAs-
el uvepes paguatop. TepMmocTaT ycTaHasn-
BaeTCA B naTtpyoke WM KaHasie, COEdUHSI0-
LemM paguatop ¢ pybaLlkol OXnaxaeHus.

BHYTpY TepmocTata 3akpenjeH MeTau-
yeckuii 6annoH C TBepApIM HanosHWTeneM —
Llepe3nHOM (KpUCTasl/IMYecKuii BOCK) 1 MeAHbIMU
onunkamn. BannoH repMeTuyHO 3aKkpbIT pesu-
HOBOV MeMmbpaHoii. Mpn HarpeBaHun LepesvH
pacnnaenseTca u yBenuyMBaeT CBOW 06BbEM,
(MegHble OMUIKM Hyk<Hbl O1S Nydlleid Tenso-
npoBogHocT). MembpaHa nporubaetca u ne-
pemMellaeT LWTOK, YNpasisloWmMin KnanaHom
TepmocTtarta. Korga gsuratenb X0n04HbIA, Kna-
naH TepmocTarta 3akpbIT. Mpy HarpesaHUn oxna-
XOaoLwel X<WUOKoCTM A0 TemnepaTypbl CBbille
70 °C LITOK TePMOYYBCTBUTE/LHOIO 3/1eMEeHTa
HauyMHaeT OTKpbIBaTb KnanaH, NO3BOMASA YacTu
X<UOKOCTU MPOXOAUTHL B pagmatop, a ecim Tem-
neparypa nogHvmaeTcsa Bbiwe 80 "C, knanaH
OTKPbIBAETCA MOJIHOCTHIO, W BCA X<UOKOCTb Ha-
Y/HAET UMPKY/IMPOBaTb MO 6O/BLLLIOMY Kpyry.

BEHTUNATOP CKUT 47151 NMOBbLILLEHUS CKO-
POCTM MPOXOXAEHWSI BO3dyxa yepes pagvaTop
C Lefblo yNyyLleHus oxnaxaeHusi. BeHtunatop
06bI4HO pacnonaraloT 3a pagvuaTopoM B crne-
LMasbHOM HanpaB/soLLEM KOXyxe. BeHTunsTo-
pbl CYCTEMbI OX/IXKAEHNS MOTYT MMETh PasINUHbI
npueod. Cambllii NpOCTOli NPUBOA, — MOCTOSH-
Hblli, C MOMOLLbIO PEMEHHOW WM Apyroi nepe-
Jaun OT KOo/fieH4yaToro Bana Auratens, Ho Ta-



Puc. 2.53. TNpusog BeHTUnAatopa ansena V8 Duramax npoussofctsa GM ocyuecTtsnsercs
C NOMOLLbI0 BA3KOCTHOW MydThI

KON cnoco6 — camblii HeathheKTUBHLINA. J11060l BEHTUNATOP 3abupaeT YyacTb MOLLHOCTW fBurarte-
NI, 1 NO3TOMY, EC/IM TemnepaTypa OXNaKAatoLLen XUAKOCTY He NpeBbilaeT ONTUMa/IbHOTO 3HAYEHWS,
BEHTU/IATOP MOXHO OTK/HOUUTD.

B coBpeMeHHbIX aBTOMOGUSX LUMPOKO MNPUMEHSIHOTCS BEHTUISATOPbI C 3/1EKTPONPUBOAOM.
dnekTpoaBuratTesls TakOro BEHTUISATOPA BK/IKOYAETCH TOSbKO B TOM C/yyae, €C/v 3/1eKTPUYecKuii
JaTuvK TemnepaTypbl, YCTaHOB/IEHHbI B CUCTEME OXTXAEHWS, CUrHaNM3VMpyeT O MpeBbILEeHUN
TemnepaTypbl Bbllle ONpeAeneHHoro 3HavyeHus. B Hambonee COBEpLUEHHbIX CUCTEMAX OXNaxne-
HUS paboToil BEHTMNATOpA ynpaB/seT MpoLeccop, KOTOpbIi He TOMbKO AAeT KOMaHAy Ha BK/IHYe-
HVe-BbIK/TIOYEHNE BEHTUAATOPA, HO W perynpyeT YacToTy ero BpalleHnsi B 3aBUCUMOCTU OT PeXu-
Ma paboTbl.

B cucteMax oxnaxaeHust 60MbLIOr0 uMcna Asurateneii CoBpeMeHHbIX JIEFKOBbIX aBTOMOGMEN
NCMO/b3YKTCA BEHTUNATOPbI C BA3KOCTHOW Mydoroii (puc. 2.53).

CTynuua Takoro BEHTWIATOpa UMEET MOCTOSIHHBbIA MPYBOA OT Basla ABUraTens, a fionactu co-
e[IMHSITCS CO CTynuuei yepe3 mydTy, BHYTPU KOTOPOW HaxoAauTcsl cneuuasibHas X<UOKOCTb, KOTO-
pasi yBe/MuMBaeT CBOK BSI3KOCTb MPU YBE/IMYEHUU TemnepaTypbl. Eciv Bo3ayx, Npoxoasiumii ue-
pe3 paguaTtop, UMeeT HWU3KYL TemnepaTypy, Mexofdy CTynuUeil v /IonacTsMU HET XXeCTKON CBA3W.
Mo mepe HarpeBaHWsi BO3[yXa BA3KOCTb X<WOKOCTV MOBbILAETCH U Mydra HauMHaeT 6/10KMpoBaTh-
csl, a npu Temnepatype Bo3ayxa 80 °C npoucxoaut nosnHasi 610KMpoBKa Mydorbl U IONacTu BEHTH-
NATOpa  BpaLLAKTCs C MaKCUMasIbHOM 4acTOTON MpU JaHHbIX 060pOTax KOMeH4YaToro Basa.
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Puc. 2.54. YcTaHOBKa rMapaBnnMyeckoil MydTel B NMpuBOAE BeHTunATopa: 1— Ban npusBoga
BEHTUNIATOPA; 2, 6 — Ca/lbHUKN (MaH>KeTbl); 3 — raiika Bana; 4 — CTOnopHas Lwaiba; 5 — BTy/ka
ca/lbHUKa; 7 — paboyee koneco; 8 — rugpomydTa; 9 — Kopnyc BeHTMNATopa; 10 — KPbIWKa,;
11 — ynnoTHUTENIbHOE KOMbLO; 12 — kopnyc LeHTpudyrn; 13 — waiba; 14 — macnonpoBOAHbIi
60nT; 15 — NoAWUMHUK CKOSbXEHNS

B KOHCTPYKUMSIX HEKOTOpbIX ABuraTeneil s npuBOAa BEHTUATOPA WCMOMb3ylTca 6onee
CNOXHble, rnapasnuyeckue, mydrbl (puc. 2.54), KoTopble N3MEHSIOT CKOPOCTb BpalleHWs BEeHTU-
NATOpa CUCTEMbI OXNAXAEHUSA B 3aBUCUMOCTW OT TemrnepaTypHOro pexvMa gsurarens fnytem us-
MEHEHMA KO/IMYEeCTBa Mac/ia BHYTpU MydiTbl.

TemnepatypHbiii pexum [3C oka3biBaeT 60/bLUOE BAMSHNE Ha pacxog TOM/MBa U TOKCUYHOCTb
0TpaboTaBLUMX ra30B, MO3TOMY COBEPLUEHCTBY CHUCTEMbl OX/IXAEHWS COBPEMEHHbLIX ABuratenei
yaensietcs 60MblUOe BHMMaHWe. B HEKOTOPbIX KOHCTPYKUMSAX MCMOMb3YIOTCA AOMOHUTESIbHbIE Ha-
COCbl OX/1aXAaroLel XMAKOCT C 3NEeKTPOoNpruBoAOM. Bce 6onblue nosiBNseTcA aBToMo6uUnen, tem-
nepaTypHbiM pPeXUMOM ABuratenieli KOTOpPbIX YNPaBAsioT KOMMNbOTEPbl. B ABuratene aBTomMo6mns
New Range Rover, Hanpumep, WCMOMb3yeTCA TEPMOCTAT, COEAUHEHHbIA C 3/1EKTPOHHbIM 6/10KOM
ynpasneHua asurarenieM. KomnbloTep aHa/M3vMpyeT CUrHasibl, NOCTynatolme OT TemneparypHbIX
[aTunKOB, YCTAHOB/IEHHbIX B paguarope v pyballke OX/1akAeHUs, 1 ynpasnseT cneunaibHbiM Ha-
rpeBaresieM B TepMmocCTaTe, KOTOpbIA YCKOPSIET ero cpabaTtbiBaHue.
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OuyeHb HeGMaronpuUsATHLIM /1 AO/ITOBEYHOCTM ABUraTeNsl Pe>KUMOM SIB/IETCA ero Myck npu oT-
puuatesbHbIX Temnepartypax. [ 11 obecnedyeHus Noforpesa Apuratess WCMonb3yloT npeanycko-
Bble NogorpesaTenin. B Takux NogorpeBaTesnisix UCNosb3yTcsl CnelunanbHble KOT/bl, COeAUHEHHbIe
C py6allKoii cucTeMbl oxna>kaeHusi. XXUAKOCTb HarpeBaeTcsl NpU CropaHvuy aBTOMOGWU/LHOIO Ton-
NBa B Kamepe cropaHusi koTna. Havbonee coBeplleHHble MPeanycKoBble MojorpeBatenim pato-
TalT aBTOMaTMUYECKW, a BOAUTESI0 AOCTATOYHO YCTAHOBUTL C MOMOLLbLIO TaiiMepa Bpems BK/oue-
HVS' NoforpeBaTtens.

B HEKOTOPbIX CTpaHax C XOM0AHbIM KIMMATOM LUMPOKO WUCMO/b3YeTca MoAorpeB >KMAKOCTU B CU-
cTeme OXa>KUEHVsl ABuraTenst ¢ noMoLLblo He6OMbLLIMX TEPMO3/IEKTPUYECKUX HarpesaTesneii (T3HOB),
BMOHTMPOBaHHbLIX B py6allKy ox/la>KaeHus. Mpu nocTaHoBKe aBTOMOGWUAA HA A/IMTENbHYIO CTOSIHKY
B XO/I0HOE BPEMS rofa BOAMUTENM MOAKMOYUAKT TakMe HarpesaTesin K 3/1eKTPOpo3eTkaM, UMelo-
LMMCS1 B rapa>kax WM Ha aBTOMOGW/bHBIX CTOSHKAX.

CUCTEMA TIUTAHNA OBUTATENA BHYTPEHHEMO CrOPAHUNA
C NCKPOBbIM 3AXXWTITAHVEM

MCMOJIb3YEMOE TOM/IMBO

TonnvBom Ana aBuraTenein ¢ UCKPOBbIM 3a>KUraHWEM O0ObIYHO Cy>KUT 6eH3unH. OaHol 13 Hambo-
lee BaXKHbIX XapaKTepUCTUK GEH3MHA SIBASAETCA OKTAHOBOE 4YMC/I0, KOTOPOE yKa3biBaeT Ha Crno-
COGHOCTb TOM/IMBA COMPOTUBANSATLCA AETOHALMM — CrOPaHU0 C OYeHb BbICOKOI CKOPOCTbIO, Npw-
BOAALLEN K pe3KOMy MOBbILUEHUIO TemnepaTypbl W AaBAeHWs, Y4TO MOXET MPUBECTU K paspylue-
HUIO aeTaneli asurarens. OKTaHOBbIM YMC/IOM Ha3blBaeTCs NPOLEHTHOE CoAepXXaHue M300KTaHa
B €r0 CMECU C HOpPMasibHbIM FenTaHOM, KOrfa 3Ta CMecb UMEET Ty Xe [eTOHALMOHHYI0 CTOWKOCTb,
YTO ¥ gaHHoe Tonmeo. OKTAHOBOE YWC/NO0 MOXET pas/imyaTbCid B 3aBUCMMOCTM OT TOFO, Kakoi
MeTof, ucnonb3oBasnca 415 ero nsmepexus. CyllecTByeT ABa MeTofa: WCCnefoBaTenbCkuii n Mo-
TOPHbI/A. OKTAaHOBOE 4MC/10, MOJlyYEHHOE MCCrefoBaTeNbCkMM MeTOAO0M, OObIMHO XapakTepusyer
CNOCO6HOCTL TOMMMBA COMPOTUBAATLCA AEeTOHAUMM MpWM pas3roHe, a MOTOPHbIM METOAOM — CO-
NPOTUB/IEHVE eTOHALMN NPU NOCTOSIHHOM BbLICOKOM CKOPOCTM W Harpyskax. HesaBucuMO OTTOrO,
KakuMm cnocobom OonpegeneHo OKTaHOBOE YWC/I0, OHO MOXeT ObiTb YBEMYEHO MPUMEHEHNEM
pasnuuHbIX f06aBOK K TONAMBY. B TeYeHne MHOrux neT ¢ 3Toi Lenbi UCnoNb30Ba/IuCh A06GaBKu,
cogepxalive cBuHel. Celluac OHW 3anpelleHbl, He TONbKO M3-3a TOro, YTO CBMHEL, OoTpaBnseT
atmocdoepy, HO 1 B CBSI3M C TEM, YTO Ha/lM4Me CBMHLA B TOM/IMBE BbIBOAWT U3 CTPOSI Katamtuye-
ckue HeliTpanmsatopbl (YCTpolicTBa ANS CHUXEHUSI BpeAHbIX KOMMNOHEHTOB B OTpaboTaBLUMX ra-
3ax, 0 KOTOPbIX ByAeT pacckasaHO HWXE). DTUAMPOBaHHbIA GeH3UH (C fo6GaBKamu CBUHLA) Ceit-
yac 3anpelieH K NpUMMEeHeHuo B 60MblUMHCTBE CTpaH. COOTBETCTBYIOLLEE OKTaHOBOE 4YMC/0
BN/10Tb A0 98 (N0 uccnepoBaTenbCKOMY MeToAy) obecneumBaeTcss NPUMEHEHVMEM cheumvanbHbIX
TOM/IMBHBIX MPUCALOK.

BeH3MH He eAVMHCTBEHHOE TOM/MBO, KOTOPOE MOXEeT WCMOMb30BaThCA B ABUraTeNsX C UCKPO-
BbIM 3axuraHmem. CyLlecTByeT MHOTO ajlbTEPHATUBHBIX BUAOB TOMMMBA, pa3nuyHbie cnupThl (3Ta-
HOM WM MEeTaHOs1), BOAOPOA, Yr/1eBOAOPOAHbIE rasbl, TakMe Kak CXWKEHHbI HeqTAHON ras, cmecb
nponaHa v 6yTaHa 1 NPUPOAHLIA ra3 (MetaH). HW oguH 13 3TX BUAOB TONMBA HEe MOXET BbITb MC-
nonb30BaH HenocpeacTBEHHO, M 060 U3 6eH3NHOBLIX ABuratenein TpebyeT mogndmkaumm ons
UX UCMNONb30BaHMS.
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YCTPOVICTBO CUCTEMbI MUTAHVA BEH3MHOBOIO A3UMATENSA

[ 1 paboTtbl ABuratens HeJoCTaTOYHO MOAATb B UMAMHAPbLI TOMAMBO. HeobxoayMo NpUroToBUTbL
rOpHYyl0 CMecb BO3fyxa M NapoB TOMMBA, KOTOpas AO/MKHA OblTb TOMOTEHHON, T. €. XOPOLUO
nepemMellaHHon U UMeTb ONpefesieHHbI cocTaB, YTOObI obecneunTb Hambonee ahdekTuBHoe
cropaHue.

Cuctema nuTaHus 6eH3UHOBOrO [3C C UCKPOBLIM 3@XWUTaHWeM CHYyXWT 41 NpuroTtoBre-
HUSA roploYeli CMecu 1 Nojaun ee B LWIMHAPBI ABATATENs U yAaNeHus U3 LWIMHAPOB OTpaboTaBLUMX
rasos.

Mpouecc NpUroToBNEeHUst Toptoyeli cmecy HasbiBatloT kap6lopauneii. [1anroe Bpemsi B kayecT-
BE OCHOBHOIO YCTPOWCTBA /11 MPUIOTOBMIEHNSA CMECU GEeH3MHa 1 BO34yxa W nofjayn ee B LUANHA-
pbl ABUraTens UCnosib30oBasiCs arperar, HasblBaemblii kap6ropaTopom (puc. 2.55). B npocTteiiem
kap6topatope (puc. 2.56) TONMBO HaxoAuTCs B MOMIABKOBOW Kamepe, rae nogdepxuBaetcs no-
CTOsIHHbIN YpOBEHb TOM/MBa. onnaBkoBasi kamepa CBsi3aHa KaHa/loM CO CMEeCUTESIbHOW kamepoi
Kapbtopatopa. B cmecutenbHol kamepe umeetcs Anddy3op — MECTHOe CyxeHne kamepsbl. And-
dhy30p JaeT BO3MOXHOCTb YBEIMUUTb CKOPOCTb MPOXOAALLEro Yepe3 CMeCUTEesbHYl0 kamepy BO3-
gyxa. B camylo y3kylo uyacTb Audpcpysopa BbiBeeH pacnblinTeNlb, COeAVHEHHbI KaHalioM ¢ no-
N1aBKOBOW KaMepoil. B HUXHel yacTu cMecuTenbHOW Kamepbl MMeeTcsl ApoccesibHasi 3ac/loHKa,
KOTOpasi MoBopayMBaeTcs NPy HaXaTuM BOAUTENIEM Nejasii «rasax.

Korga gsuratenb pa6oTaeT, yepe3 cMecuTeslb KapGlopaTtopa MNpoxoauTt Bo3gyx. B aud-
¢hy3ope CKOpOCTb BO3fyxa yBE/NMUMBAETCs, a Nnepef pacnbiiutenem obpasyeTcs paspexe-
HUe, KOTopoe MPMBOAWT K CTEKAHWI0 TOM/MBA B CMECUTE/bHYI Kamepy, e OHO CMeLu-

Puc. 2.55. BHewHuii Bug kap6ropatopa: 1 — 610K nogorpeBa 30Hbl APOCCENbHOW 3aC/I0HKK;
2 — WTyuep BEHTUNALMN KapTepa AsuraTens; 3 — KpblLKa YCKOPUTENIbHOTO Hacoca; 4 — 3MeKT-
pOMarHUTHbIM 3anopHbI knanaH; 5 — kpbiwka kapbropaTopa; 6 — LWnuabka KpenaeHns Bo3ayLu-
HOro wnbTpa; 7 — pblyar ynpasneHnss BO3AYLLUHOWM 3aCfOHKOM; 8 — KpblLKa MyCKOBOTO YCTPOICTBa;
9 — ceKTOp pblyara nNpuBoAa ApPOCCesbHbIX 3ac/oHOK; 10 — KosioAka npoBoAa Aaryvka-BUHTa
OMXX; 11 — perynvMpoBOYHbIA BUHT KOMIMYECTBA CMECK XOI0CTOTO X0A4a; 12 — KpbIlWKa 3KOHOMaA-
3epa; 13 — kopnyc kap6topartopa; 14 — wryuep nogayum tonamea; 15 — wTyuep otBoga Tonau-
Ba; 16 — perynnpoBOYHbI/i BUHT KauyecTBa CMECU X0/10CTOro xoda (no cTpeske); 17 — wryuep ois
nofjayv paspexeHns K BaKyyMHOMY Perynstopy 3axuraHus
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BaeTCcs C BO3A4yxoMm. Takum obpasom, kap-
6lopaTop, paboTawlWniAi No NPUHUMNY MNYyNb-
Bepusartopa, co3gaeT TOMJUBHO-BO3AYLU-
HYIO FOpIoYyl0 CMecb. Ha>knmas nefanib «rasam,
BOAWTENIb  MOBOpPaynBaeT  APOCCESIbHYI0
3aC/IOHKY Kap6roparopa, U3MeHseT KONnYecT-
BO CMecu, MocTynawwein B LUANHAPbI ABU-
ratens, a crefoBaTeflbHO, €ro MOLLHOCTb
1 060pOThI.

M3-3a TOro 4TO GEH3MH W BO34yX UMeoT
pasnuMyHyt0 MA0THOCTb, MPW MOBOPOTE APOC-
CEe/IbHOM 3aCMOHKN M3MEHSIeTCA He TOJSIbKO KO-
IMYECTBO NOAABAEMO B Kamepbl CropaHus
roproyeit CMecu, HO U COOTHOLLEHME ME>KIY KO-
SIMYECTBOM TOM/MBA W BO3AyXa B Heil.

[ 1 nonHoro cropaHusi ofHoOW BECOBOI Yac-
T 6eH3nHa Tpebyetca 14,7-15,0 BecoBbIX Ya-
cTeil Bo3gyxa (Ha cavoMm Jene, B npouecce Cro-
paHua yyacTByeT KUCMOpog, cofepxaiiniica
B Bo3gyxe). CocTaB ropiueil cMecu NpUHATO
OLUEeHMBATb C NOMOLLBID KOahdmumeHTa n3obIT-
ka Bo3fyxa — a (B 3apy6exHoit npaktuke — X).

11 10 9 8 7

Puc. 2.56. MpuHumMn paboTbl npocTeliwero
KapbtopaTopa: 1— TONJMBOMNPOBOL, 2 — Wrofb-
yaTblii KnanaH; 3— OTBEepCTVE B KPbILL Ke NomnsiaB-
KOBOI kamepbl; 4 — pacnbiiutens; 5 — BO3-
[OylHas 3acfnoHka; 6 — audpdpysop; 7 — gpoc-
ce/fibHan 3ac/ioHKa; 8 — cMecuTe/lbHas Kamepa;
9 — TOM/MBHbLIN Xuknep; 10 — noNIaBok;
11 — nonnaBkoBas Kamepa

[3iCTBUTENBbHOE KOMIMUYECTBO MOCTYMNMBLLETO BO3AyXa
TeopeTnyeckyn Heo6XoAMMOE /11 MOJSIHOTO CropaHus

Cmecb C KO3(hnLMEHTOM M36bITka BO3Ayxa, PaBHbIM eAuHuULE, Ha3blBAeTCA CTeXMoMeTpu-
yeckoii, T. e. HopmasnbHOW. Ecnm a>1, T. e. BO3gyxa B cMecy 6osblie, YeM Heo6xoauMo A4S non-
HOro CropaHus TonavMBa, CMecb HasbiBalT 6egHoli. Ecim a<l — cmecb 6oratas. UpeamepHoe
nepeobegHeHne wam nepeoboralleHne cMecu NPUBOAMT K M/IOXOMY €e BOCIM/IaMEHEHUIO OT UC-
Kpbl. Ha pasnuuHbix pexumax paboTbl gsurarens TpebyeTcs pasnunyHblii COCTaB roptoyeli cme-
cu. Ha pexmmax cpefHux Harpysok Ans CHMKEHUs pacxoja TonaveBa (Ha KOTOPbIX 60bLUyHO
YyacTb BpPeEMEHM paboTaeT aBTOMOOW/IbHbLI ABUraTeNb) XenartenbHO 06ecneunTb pPaboTy Ha
06efHEHHbIX CMecsiX (Ha 1 BecoByH 4acTb 6eH3uHa npuxogutcs 15,0-16,5 uyacTeii BO3ayxa).
Mpy nycke XONOAHOrO ABurarens Heob6xoAMmo oboraliaTb CMeCb, MOCKOJIbKY KOHAeHcaums Ton-
JIMBa Ha XOM0AHbIX NMOBEPXHOCTSIX Kamepbl CropaHus yxyAwaeT MyCcKOBble CBOWCTBa ABurartens.
HekoTopoe oboralleHne ropro4dein cmecn TpebyeTcs npu paboTe Ha XO0CTOM XO4y, Mpu HeobXo-
OVMOCTW NOJyYEeHUSS MakCMMaslbHOW MOLLHOCTU, Pe3KMX YCKOPeHWAaX aBToMobus.

Mo NpuHUMNY cBOEn paboTbl NPOCTEMLNiA
Kapb6lopaTop No Mepe OTKPbITUA [poccesib-
HOli 3aCnOHKM MOCTOSIHHO o6GoralaeT Tom-
JINBHO-BO3JYLUHYD CMECb, MO3TOMY €ro He-
BO3MOXHO WCNOMb30BaTh A1 peasbHbIX
nBurateneii aBtomobunei. Ona aBTOMO-
OGUNbHbLIX ABUraTenein MCnonb3yTcs Kapoto-
paTopbl, MMeloLne HeCcKoNbKO CneuuasbHbIX
CUCTEM W YCTPOICTB: cuctemy mycka (BO3-
[ylWHas 3ac/oHKa), CUCTEMY XOJIOCTOrO X0A4a,
3KOHOMAaN3ep WM 3KOHOCTAT, YCKOpPUTEslb-
HbI1 Hacoc u ap.
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Mo mMepe NOBbIWEHVsI TPEGOBAHUI K 3KOHOMWM TOM/MBA W CHIKEHUIO TOKCWYHOCTU OTpabo-
TaBLUMX a30B KapOlpaTopbl CYLLECTBEHHO YCOXHAMNCL, B MOCMELHUX BapuaHTax kapGtoparo-
pOB MOSIBUIUCHL faXe 3/IEKTPOHHbIE YCTPOlicTBa.

TOKCVYHOCTb OTPABOTABLLNX T A30B

TeopeTnyeckn, MpU CropaHvun yrneBoLOPOAHOrO TOM/MMBA BbIAENSETCA KOHEYHbI NPOAYKT B BuAe
BoAbl (M3 BOOOpOAa) W ABYyokucwu yrnepoga (M3 yrnepoga) v asota. B HWMX HET HMYero 0Co6eHHOo
BpPEeAHOro, X0Ts celiyac MHOrMe uccnefoBaTeny 06ecnoKoeHbl NMPO61eMoii «TennoBoro adihekTa,
006yCnoB/IEHHOI yBeMUeHnem AByokucu yrnepoga (COr) B aTMocdepe, KOTOPbIA OKasbiBaeT BAW-
sIHMe Ha U3MeHeHve knumata B Mupe. Ha camom pgene, 13C BblAeNsIOT cnefytolye KOMMNOHEHTI,
KOTOpble 3arpAsHAIT OKpyXxawLyto cpedy. Ocobo BpefHbIMU 3arpsasHUTENAMU 419 6eH3MHOBbIX
asvrateneii Npu3HaHsbl:

— okucb yrnepoga (CO);

— napbl 6eH3MHa ¥ HecropesLwmne yrnesogopodbl (HC);

— okcuapl asoTta (IMQ.

OKUCb yrnepoaa Bbi3bIBAET ro/IOBHYI0 60/b, HapylleHue 3peHus, cnabocTb, a B 60MbLIMX KOH-
LeHTpaumax yaylibe, KOTOpoe MOXET NPMBECTU K CMepTW. YrneBoA4opoAbl MOryT NpMBECTU K Cepb-
€3HbIM BOCMNa/IEHNAM CM3UCTbIX 060/104eEK a3, ropna u Hoca. Okcuibl asoTa Bbi3blBAOT BOCMA-
NeHve Nerkmx 1 SBASTCA KaHueporeHamu. Kpome Toro, oKcuAbl asoTa CoefMHSAITCs B atMocde-
pe ¢ napamu BOAbl ¥ 06pasyloT KUCMOTHbIe AOXAW. BbIGpOC aTUX 3arpasHUTeneil ysenmunsaetcs
BC/IEICTBME HEMNOSHOIo cropaHvs Tonnmea. Beibpoc okenaos asota (NOx) yBennunsaeTcs npu Bbl-
COKOIi TemnepaType CropaHvs. YBenunyenue konuuyectsa yrneBogopogos (HC) mpoucxouT Takxke
3a CYeT ucnapeHus Tonnmea u3 6aka u 13-3a KoHAeHcaumnm 6eH3MHa Ha CTeHKax BryCKHOro Kos-
nektopa.

Mpo6nemy 3arpsi3HEHNs1 OKpYXalolleli cpefbl MepBoli 0co3Hana o6LecTBeHHOCTL B AMe-
puke. B 3Toli cTpaHe BnepBble B KOHLE 60-X IT. BbiNy YCTaHOBMEHbI HOPMbl TOKCUYHOCTU BbIGPO-
COB aBTOMOGW/Ei: cHavana B wrate KanmdopHus, a 3atem 1 B gpyrmx wratax. 3a CLUA nocnego-
B AnoHusA, EBpona n gpyrue ctpaHbl. Ceildac nMpakTMyecky Bce pasBuTble CTpaHbl MMEeT Ha-
LMOHa/IbHble CTaHAapTbl, YCTaHaB/IMBAIOLME HOPMbl TOKCMYHOCTU BbIGPOCOB aBTOMOGMNENR, 1 3Tn
HOPMbI MOCTOAHHO NEpPecMaTpPyBalOTCA C Le/bio UX YXXECTOUEHNS.

JanbHelilee yxecTtoueHne TpeboBaHW K COAEPXaHVIO BPedHbIX BELLECTB B OTpaboTaBLUMX
rasax aBTOMOOW/bHBIX ABUraTeneil NpPMBENO K TOMy, YTO NMpaKTUYecks BO BCEX CTpaHax kapbilopa-
TOpbI YCTYNMWIN MECTO cUcTeMaM BrpbICKa.

18% 1% 71% Qz 1%
90/q
1%

| Asor {lByokunce

| Kwucnopog yrepona Okuck yrnepoga |5 Okwucnbl a3oTa

TOKCUYHbIE

| Boga BellecTsa | Yrnesopopogb! | Teepable yacTiupl

Puc. 2.58. CocTtaB 0Tpa6oTaBLINX ra3os Puc. 2.59. CocTaB TOKCUUHbIX BELLECTB
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Ta6nvua 2.60. Hopmbl npefenbHoi TOKCUMUYHOCTY O0TPaboTaBLLMX Fa3o0B

EBponevickne n kanucopHuiickne (LEV, ULEV, SULEV) ctaHgapTbl

BeH3uHoBbI ABuratenb

Hopmbl TOKCHYHOCTM 00
Espo I, ¢ 2000 .

Espo IV, c 2005 r.

LEV 2,1 0,2
ULEV 1,0 0,02

SULEV, ¢ 2004 .

CH
2,3
10
0,15
0,03

0,62

NQx
0,2

0,1

0,006

Ounsensb
00
0,15

0,08

0,0125

NQx
0,64

0,5

-bLLIH

CH+NOx
0,5-0,56

0,25-0,30

Caxa
0,05

0,025

0,006

Pvc. 2.61. MexaHuyeckas cuctema Bnpbicka. KOMNoHeHTb! cuctemsbl Bripbicka KE-Jetronic Bosch
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13

CUCTEMbI BIPbICKA BEH3VHA

MepBble cucTembl BRpbICKa GbIIM MeXaHnYeckumn (puc. 2.61), a He 3M1EeKTPOHHbIMU, N HEKOTOPble
13 HUX (Hanpumep, BblCOKO3(hekTUBHaA cuctema BOSCH) 6bim ypesBblYaliHO OCTPOYMHbIMM
1 Xopolo pabotann. Bnepsble xe cucTema MexaHu4eckoro BrpbiCKka Tonavea 6blia paspaboTa-
Ha koMmnaHuei Daimler Benz, a nepsblii cepuiiHblli aBTOMOGWU/L C BMPLICKOM 6eH3nHa 6buUl BbiMy-
weH ewie B 1954 r. OCHOBHbIMM NpeVMyLLEeCTBAMU CUCTEMbI BMPbICKA MO CPaBHEHWIO C kap6lopa-
TOPHLIMK CUCTEMAaMUN SABNSAIOTCA CrefyloLime:

— OTCYTCTBME [OMOJIHUTENILHOrO COMPOTUB/IEHUA MOTOKY BO3[yXa Ha Brycke, MMerolemMy MecTo
B kapbropaTtope, 4To obecneymBaeT MOBbILEHNE HAMNOMHEHUS LWIVHAPOB U IMTPOBOW MOLLHO-
CTn gurartens;

— 6ornee ToYHOe pacnpejesnieHne TONaMBa Mo OTAESbHbIM LUINHAPaM;

— 3HauuTeNnbHO 6Gornee BbICOKas CTeneHb ONTMMM3aLUMM COCTaBa roplYell CMecu Ha BCEX PexXu-
Max paboTbl ABuUraTens € y4eToM ero COCTOSIHWSA, YTO MPUBOAWT K Y/TyHLUEHWIO TOM/IMBHON 3KO-
HOMWYHOCTU W CHUDKEHWUIO TOKCUYHOCTM OTPaboTaBLUMX ra3os.

XOTS B KOHLiEe KOHLLOB OKa3as10Cb, YTO Jlyylle A8 3TOW LenM MCno/b30BaTh 3/1EKTPOHUKY, KoTopas
[JaeT BO3MOXHOCTb CAefiaTb CUCTEMY KOMMakTHee, HajexHee v 6oniee ajanTypyemoii Kk TpeboBaHu-
AM pas3/nyHbIX ABuratesneil. HekoTopble 13 NepBbIX CUCTEM 3/IEKTPOHHOIO BMpbICKa NPeACTaBnsam
coboii Kap6lopaTop, W3 KOTOPOTrO YIS/ BCE «MacCUBHbIE» TOM/IMBHbIE CUCTEMbI W yCTaHaBIMBa/IN
ofHY W fABe DOPCYHKU. Takue CUCTEMbl MOMYYUIM Ha3BaHWEe «LEeHTPasibHbI (OAHOTOYEYHBIN)
BMPbICK» (puc. 2.62 n 2.64).

Puc. 2.62. Arperat ueHTpanbHOro (04HOTOYEYHOro) BnpbIcKa
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Puc. 2.63. ONeKTPOHHbI 610K ynpaBneHuns
YeTblpEXUUINHAPOBLIM ABuratenem
Valvetronic BMW

Puc. 2.64. Cxema cuUCTEMbl LEHTpPasibHOro
BNpbicka TonnuBa: 1 — nojaya TONAMBA;
2 — nocTynneHne BO3gyxa; 3 — pgpoccesibHas
3ac/loHka; 4 — BMyCKHOW Tpy6onpoBog;
5 — chopcyHka; 6 — asuratesnb

B HacTosilee Bpemsi Haubosbllee PacnpoCTPaHeHWe MoyunIn CUCTeMbl pacrnpeaesieHHoro
(MHOTOTOYEYHOr0) 3/1EKTPOHHOTO BRPbICKA. Ha M3y4YeHWn 3TUX CUCTEM MUTaHWS HEOBXOAMMO OCTa-

HOBUTbLCA 60s1ee Noapo6HO.

CUCTEMA MATAHNA C SNEKTPOHHBLIM PACMNPEAE/IEHHBIM
BMPbICKOM BEH3MHA (TUMA MOTRONIC)

B cucteme LEHTpPanIbHOro BrpbICKa Mnojada CMecy 1 ee pacnpefeneHvie no LuavHapam ocyLyecT-
BNIAIOTCA BHYTPW BMYCKHOrO Kosiniektopa (puc. 2.64).

Hanbonee cospemeHHas cuctema pacnpefesieHHOro BrpbICKa TOMMBa OT/IMYAETCA TeM, YTO
BO BMYCKHOM TpaKTe Ka>KAoro LuivHApa ycTaHaB/MBaeTCs OTAeNbHas (hopcyHKa, KoTtopas B orpe-
[€eNeHHbIli MOMEHT BNPbICKMBAET [O3MPOBAHHYI0 MOPLMIO 6EH3MHA Ha BMYCKHONM KianaH cOOTBET-

CTBYIOLLETO LyMHAPA. BEeH3uH, nocTynuBLumii
B UWAMHAP, MCmapsieTcss M nepemMellvBaeTcs
C BO3[yXOM, 06pasysi roptouylo cMech. Jpura-
TEe/M C TaKUMW cUCTEMaMU MUTaHUA 06naaaroT
Nlyyllieil TONMBHOM 9KOHOMUYHOCTBIO U MOHU-
XEHHbIM COflepXaHWeM BpeaHbIX BellecTs
B OTPabOTaBLUMX rasax Mo CPaBHEHWIO C Kap-
6l0pATOPHLIMY ABUTATENSIMM.

Pa6oToin chopcyHOK ynpaBnsieT 3/1eKTPOH-
HbI 610K ynpaBeneHus (3BY) (puc. 2.63), npeg-
cTaBnawWMini  cobol cneumasnbHbIi  KOMMbIO-
Tep, KOTOpbIA MosydaeT u obpabatbiBaeT 3/ekT-
puvyeckne CUrHasibl OT CUCTEMbl [AaT4YMKOB,
CpaBHMBaeT WX MNOKa3aHUsi CO 3Ha4YeHuaMMU,
XpaHALWMMUCA B NamATK KOMMbOTepa, W Bbiga-
eT ynpasfsolWne 3NeKTpUYeckne CcurHanbl
Ha 9NeKTpoMarHuTHble knanaHbl OPCYHOK
1 gpyrue UCrnosiHUTENbHbIEe YCTpoiicTBa. Kpome
Toro, 3BY MOCTOAHHO NPOBOAUT ANArHOCTUKY

Puc. 2.65. Cxema cucTembl pacnpefeneHHoro
BMNpbicka Tonamea Motronic: 1— nogava Ton-
iMBa; 2 — MOCTyn/eHne Bo3dyxa; 3 — Apoc-
ceflbHas 3ac/fioHka; 4 — BMyCckHol Tpy6onpo-
Bog; 5 — dopcyHku; 6 — asurartesnb
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CUCTEMbI BMpbICKA TOMJMBA U MPU BO3HWKHO-
BEHUM Henonajok B paboTe npeaynpexaaet
BOAUTENA C MOMOLLBI0 KOHTPO/SbHOW famnbl,
yCTaHOB/IEHHOl B LWmMTKe npu6opoB. Cepbes-
Hble HemonazkM 3anucbiBarTcs B namatn 610-
Ka ynpaBneHWsi U MOryT ObiTb CUMTaHbl Npu
NpoBeAeHNN ANarHOCTUKN.

Cuctema nuTaHua ¢ pacnpegenieHHbIM
BMPbLICKOM VIMEET C/ieflytoLLme COCTaBHbIE YacTu:
— cMcTemMa nofayv 1 04MCTKM TOMJIUBA;

— cucTema nojauv v OYUCTKN BO3AYXa;

— cuUCTeMa ynaB/MBaHUSI U CXWUraHWs NapoB
6EH3UHA;

— 3/1EKTPOHHAsI YacTb C HAGOPOM AATUMKOB;

— cucTema Bbifycka W JoxuraHusi otpaboras-

LLMX ra3oB.

Cuctema nogaym TonaveBa COCTOWUT U3 TOM-
NMBHOTo 6Gaka, anekTpuyeckoro 6eH3oHacoca,
TONAMBHOTO hunbTpa, TPYOGONPOBOLOB W TOM-
NMBHOI pamnbl, Ha KOTOPOI YCTaHOBMEHbI
chOpCYHKU U perynsiTop AaBfeHNs TONMBA.

Puc. 2.66. TOrpy>Hoil aneKkTpUYecKniA TONSIMBHbIA Hacoc; a — TOM/JIMBO3abopPHUK C Haco-
COM; 6 — BHELWHMWIA BMA Hacoca M HacoCcHas CeKuMs POTOPHOrO Tuna TOMJIMBHOIO Hacoca
C 3/IeKTPUYECKMM MPUBOAOM; B — LUecTepeHyartas;
e — cxema paboTbl HACOCHOI CeKLuu pOTOPHOro TuMna: 1— Kopnyc; 2 — 30Ha BCaCbIBaHWS;
3 — poTtop; 4 — 30Ha HarHetTaHusa; 5 — Hanpas/fieHVe BpalleHus
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Puc. 2.67. TonnuBHaa pamna NATULWIWMHAPOBOrO ABUraTesisi C YCTAHOBJIEHHbIMW Ha HeW
hopcyHKamun, perynaTopom AaBfeHUs U LWTYLEPOM ANA KOHTPONA AaBfieHus

2OnekTpobeH3oHacoc (06bIMHO PONMKOBLIN) MO>KET yCTaHaBNMBATLCA KakK BHYTpU 6eH306aka
(puc. 2.66), Takn CHapy>ku. BeH30HacOC BKNOYAETCA C NMOMOLLLI0 3/1IEKTPOMArHUTHOro pene. bex-
3MH 3acacbiBaeTcs HacocoM K3 6aka M OAHOBPEMEHHO OMbIBAET M OX1a>KAaeT afeKTpoasuraresb
Hacoca. Ha Bbixofe M3 Hacoca MmeeTcs 06paTHbIi knanaH, KOTOpbl He MO3BONSET TONMBY BbiTe-
KaTb W3 HaMopHOW Maructpanu npu BblKIIOYEHHOM 6GeH3oHacoce. [l 11 orpaHuyeHust AaBneHus
Cy>KAT NpefoXpaHUTeNbHbIA KianaH.

MocTynatowee oT 6eH30Hacoca TON/MBO, Mof AasreHvem He meHee 280 klMa npoxoaut yepes
TOM/IMBHBIA (OMILTP TOHKOW OYUCTKM U MOCTyNaeT K TON/IMBHOW pamne. ®/TbTp UMEET METaUITMYECKNTIA
Kopnyc, 3anofIHEHHbI 6YMaXHbIM (OUNLTPYIOLLMM 3N1EMEHTOM.

Pamna (puc.2.67) npefcTtaensieT co60i MOy KOHCTPYKLMIO, K KOTOPOWA KpensTcst (DOPCYHKM
N perynatop fasneHus. Pamna kpenutcsa 6onTamm K BMNYCKHOMY TpyGonpoBoAy ABuratens.
Ha pamne Takke ycTaHaBnMBaeTCs LUTYLEp, KOTOPbIA CAYXWUT ANs KOHTPONS AaBfieHWs TonumBa.
LUTyuep 3akpbIT pe3b60BOi NPOGKOWA ANA NPefoXpaHeHus OT 3arpsA3HeHus.

dopcyHka (puc. 2.68) nmeet metannyec-

Kuii  Kopnyc, BHYTPM KOTOPOro PacnosioXeH

9NEeKTPOMAarHuUTHbIA  KnanaH, CcocToAwWuniA

U3 3/1eKTpuYeckoli 06MOTKM, CTallbHOTO cep-

OEeYHVKa, TNPYXWHbl U  3amopHON UMbl

B BepxHel yacTn hOPCYHKU PacrnosioXeH He-

6onbLUOl ceTyaTblli MALTP, MpesoxpaHsto-

WMin - pacnblnuTenb (OpCyHKN (MMetowmia

OYeHb MasleHbkMe OTBEPCTUSA) OT 3arpsasHe-

HWs. Pe3nHoBble KosbLa obecneuymBaloT He-

06xoAMMoOe YNAOTHEHWE MeXAy Ppammnoii, 7
(POPCYHKON 1 Nocafo4vHbIM MEeCTOM BO BMYCK-

[ ]
HOoM Tpyb6onpoBsoge. ®ukcaumsa ¢OPCYHKU

Ha pamre OCYLLECTB/ISETCA C MOMOLLbIO Cre- puc 2.68. 3neKTpOMarHuMTHble (POPCYHKK
unanbHoOro 3axuma. Ha kopnyce ¢opcyHku 6eH3MHOBOro pAsuratensa: cnesa — GM,

NMEKTCA 3N1eKTpNuYeckmne KOHTaKTbl A1 noa- cnpaBa_Bosch
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Puc. 2.69. Perynatop pasneHusa TonauBea:

1 — kopnyc; 2 — Kpblwka; 3 — naTpy6ok g5

BakyyMHOrO WaHra; 4 — membpaHa; 5 — kna- Puc. 2.70. MnacTmaccoBblii BMNYCKHON Tpy-
naH; A — TOM/MBHasA MosioCTb; b — BakyymHas 60MpoBOA C PECUBEPOM U APOCCE/IbHBIM
nosnocTb naTtpy6kom

K/IIOYeHNA 3NeKTPUYecKoro pasbema. PerynmposaHue KonmyecTBa TOMMBA, BNPbICKMBAEMOro
dhopcyHKO, OCyLLecTBNSAETCH W3MEHEeHVWeM [AJ/IMHbl 3NEKTPUYECKOro MMMynbca, nojaBaemoro
Ha KOHTaKTbl (POPCYHKM.

Perynatop gasneHus Tonnmea (puc. 2.69) Ciy>knuT 019 U3MEHEHWUs [aB/ieHns B pamne, B 3a-
BMCUMOCTY OT paspexeHuss BO BMYCKHOM Tpy6onposoge. B cTasibHOM Kopnyce perynstopa pacno-
NOXEH MOANPYXUHEHHBIV UroNbyaThbiii knanaH, CoeguHEHHbIR ¢ gnadparmoil. Ha anadparmy, ¢ oa-
HOIl CTOPOHbI BO34ENCTBYET AaB/ieHne TOMAMBa B pamne, a C APYroil paspexeHue BO BMyCKHOM
Tpybonposoge. [pu yBeNMYEHUM paspexeHns, BO BPEMS MPUKPLITUA APOCCENIbHON 3aC/OHKM,
KianaH OTKpPbIBAETCH, W3/ILIKX TOMNJMBa CAVBAIOTCA MO C/IMBHOMY Tpy6onpoBody 06patHoO B 6ak,
a [laBfieHne B pamne ymeHbLuaeTcs.

B nocnefHee BpeMs NOSBUNCL CUCTEMBI BMpPbICKA, B KOTOPbLIX OTCYTCTBYET pPErynsatop Aasse-
HWs Tonnmea. Hanpumep, Ha pamne gsuratens V8 aBtomobuns New Range Rover HeT perynsitopa
JaBneHus, 1 coctae roptoyeli cmecy obecneumBaeTcsl TOIbKO paboTol (POPCYHOK, MOMyHatoLLmX
CUTHa/Tbl OT 3/IEKTPOHHOrO 6/10Ka.

CvcTtema nogaym 1 OYUCTKM BO3AyXa COCTOUT M3 BO3AYLUHOrO (ubTpa CO CMEHHBIM (OU/IbT-
PYIOLLMIM 3/1EMEHTOM, APOCCENbHOr0 NaTpy6ka C 3aC/IOHKON U PEryNIiTOPOM XO/I0CTOr0 X043, Pecu-
Bepa 1 BbINyCckHOro Tpyb6onposoga (puc. 2.70).

PecnBep Jo/mkeH MMeTb JOCTATOYHO 6OMbLUOA 06BEM, ANA TOro YTOObI CrNAXUBAINCL MyfbCa-
LM NOCTYNaloLEero B LMMHAPLI ABUratens Bo3fdyxa.

[aoccenbHblil NaTpy60K 3aKpeneH Ha pecMBEpPe U CIYXUT 411 U3MEHEHNS KONMYECTBA BO3-
Ayxa, NOCTynaoLlero B UWIMHAPLI ABuratens. 3mMeHeHVe KoMmMyecTBa BO3fyxa OCYLLECTB/AETCA
C MOMOLLbI0 APOCCENbHON 3aC/IOHKM, MOBOPAYBaEMOi B KOpMyce C MOMOLLb0 TPOCOBOrO NPMBO-
Ja oT neganm «rasa». Ha gpoccenbHOM naTpy6ke yCTaHOB/EHb! JATUMK NOMOXEHUsT ApOCCebHOM
3aC/IOHKM W PerynisiTop X0socToro xofda. B gpoccenbHoM natpybke MMeKoTCs OTBEPCTUS A1 3a60-
pa paspexeHusi, KOTOpoe WUCMOSb3yeTCs CUCTEMON ynaBnnBaHWs NapoB GeH3uHa.

B nocnefHee Bpems KOHCTPYKTOPbI CUCTEM BMPbLICKA HAYMHANT MPUMEHATL 3/1EKTPONPUBOL
ynpaBfieHus, Korga Mexay nefanbio «rasa» W ApoCCe/lbHOM 3aC/IOHKOW HET MeXaHU4ecKon cBA3n
(puc. 2.71). B Takmx KOHCTPYKUMAX Ha Nefasin «fasa» YCTaHaB/MBAKOTCA OaTYUKU €ee MOMOXEHUS,
a [ipoccenibHaa 3ac/ioHka NoBOpayvMBaEeTCs LIAroBbliM 3/1eKTpoABUratesieM € pefykTopoMm. DnekT-
poaBvraTesis NOBOPayMBaEeT 3aC/IOHKY MO CUTHaslaM KOMMbloTepa, ynpasrisiowero paboToii ABU-
ratens. B Takmx KOHCTPYKUMAX He TOMbKO 06ecneunBaeTcsl YeTkoe BbINOSIHEHWE KOMaHg, BoauTens,
HO U VMeeTCs BO3MOXHOCTb BAWATb Ha paboTy ABuratens, UCNpaBiss OWMOKW BOAWTENs, OencT-
BMEM 3/IEKTPOHHBLIX CUCTEM MOAAEPXKaHUS YCTOAWUMBOCTM aBTOMOOUAA W [PYrMX COBPEMEHHbIX
3/IEKTPOHHBIX cUcTeM obecneyeHnss 6e30nacHOCTU.
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Puc. 2.71. [s0occenbHas 3ac/ioHKa C 3J1eKT- Puc. 2.72. VIHOYKTUBHbIE [ATYUKU MOJIOXKE-

prvyeckum TNpuBOAOM o06GecrneuyMBaeT BO3-  HUA KOJIEHYATOro U pacnpenenuTesbHOro
MOXHOCTb ynpaBfieHus asuratenem no npo-  BasioB
BOJAM

JlaTunk NoNoXeHUs [poccefibHON 3aC/IOHKM MNpefcTaBnseT cob60i NOTEeHUMOMETP, MNON3YHOK
KOTOPOro COefIMHEH C OCbio ApOccesibHOM 3acnoHKu. MNpu NoBOpoTe ApOoccensl, U3MEHSETCS 3NeKTpUu-
Yeckoe COMPOTMB/IEHVE faTuuKa U HanpshKeHne ero nutaHus, KOTopoe SABMAETCA BbIXOAHbIM CUrHa-
nom ana 9BY. B cucTemax anekTponpueBoja ynpasieHus ApOCCEeSbHOM 3ac/MOHKOM MChonb3yeTcs
He MeHbLLEe [BYX AaTHMKOB, YTOObl KOMNLIOTEP MOT OMNpeaensTb HanpaBneHns nepeMeLLEeHNs 3aC/OHKU.

Perynatop XonocToro xoga CrAyxuT An9 Perynmposky 060pPOTOB KOSIEHYaToro Bavia Apuraresnis
Ha XO/IOCTOM XOAy MyTeM U3MEHEHWSI KONMYECTBa BO3AyXa, MPOXOASLLEro B 06X04 3aKpbITON Apoccesb-
HOI 3aCOHKW. Perynsitop COCTOWUT U3 LLIAroBOro a/1eKTpoaBuraTens, ynpasnsemoro 3BY, U KOHyCHOro
KnanaHa. B coBpeMEHHbIX CUCTEMAX, MMEILWMX 6o/iee MOLLHbIE KOMMbIOTEPbI yNpaBieHns paboToi
JAsurarens, 06xoaaTcsa 6e3 perynsaTopoB XO/I0CTOro XoAa. Komnbiorep, aHaM3npyst CUrHasibl OT MHOTO-
YUCNEHHBIX JaTYMKOB, YNpaBnseT A/IMTe/IbHOCTBIO MOCTYNaroLWmX K qoopcyHkaM MMMY/IbCOB 3/1EKTPU-
Yeckoro Toka U paboToii ABuraTens Ha BCEX PEXVMAaX, B TOM YUC/IE W Ha XOMIOCTOM XOgy.

Mexay BO34yLUHbIM (DUILTPOM M NaTpyobkoM BMYCKHOro Tpybonposofa ycTaHas/MBaeTcs Aat-
YMK MaccoBOro pacxofa Ttonauea. [latunk N3MeHsieT 4acToTy 3/IEKTPUYECKOro CUrHasia, nocTy-
narowero K 3bY, B 3aBUCMMOCTM OT KOMIMYECTBA BO34yXa, NpoxoAslero yepes narpybok. OT aToro
AaTtuvka noctynaet K OBY M aneKkTpuyeckuii curHasa, COOTBETCTBYIOLLMIA Temnepatype nocTynaw-
Lero Bosfyxa. B nepBbIx cucTeEMax 3/IEKTPOHHOrO BMpPbICKa WCMO/b30Ba/IUCL AaTuuKu, OLeHuBa-
folLme 06bem nocTynaroLLero Bo3gyxa. Bo BnyckHOM naTpybke ycTaHaB/vBasiaCb 3ac/ioOHKa, KOoTopast
OTK/IOHA/IACb Ha pasHyl BeMYMHY B 38BUCMMOCTM OT Hanopa noctynarLlero sosgyxa. C 3acsioH-
KOl Gbl1 CBSA3aH MOTEHUMOMETP, KOTOPbIA M3MEHAN CONPOTMB/IEHWE B 3aBUCMMOCTU OT BE/IMUMHBI
noBopoTa 3ac/ioHKU. COBpeMeHHble AaT4MKM MaccOBOro pacxofa BO3gyxa paboTatoT, MCMosb3ys
NPUHLMAN U3MEHEHUSI 3/1EKTPUYECKOro COMPOTUB/IEHUS HarpeToli NPOBOMOKA WM TOKOMPOBOASA-
Weli NAeHKM MpU OXaXAEeHUM ee MOCTyMawlWmMM MOTOKOM BO3A4yXa. YNpaBnsiowmii KoMmnbTep,
No/lyyalroLmMiA Takke CUrHasbl OTAaTuMka TemnepaTypbl NOCTYnalwLero Bo3fyXa, MOXET onpefe-
JINTb Maccy NoCTynvBLLEro B ABUraTteslb BO3ayxa.

[, 19 KOPPEKTHOTO ynpaBneHns paboToli cYCTEMbI pacnpefeneHHoro BrpbIcka 31eKTPOHHOMY 6/10-
Ky TPeGytoTCsi CUrHaUTbl U OT Apyn/ix 4aTUMKOB. K nocnefHMM OTHOCATCS: AaTuMK TeMnepaTypbl ox/1axaa-
toLLiel XKMAKOCTW, [ATUMK MOMOKEHUS 1 YaCTOTbl BPALLEHUS KOMEHYATOro Basia, AaT4HMK CKOPOCTU aBTo-
MOGWU/S, AATUMK AeTOHALMM, AATYMK KOHLEHTpaumun kucnopoaa (ycTaHasnmBaeTcs B NpUEMHON Tpy6e
CYCTEMbI BbIMyCKa OTPAGOTABLUMX Fa30B B BapyaHTE CUCTEMbI BMPbICKA C 06PATHON CBSI3bt).

B kayecTBe TemnepaTypHbIX AaTUMKOB B HACTOSILLIEe BPEMSI B OCHOBHOM MCMO/Ib3YHOTCS NOJTYNPOBOA-
HUKM, U3MEHSIIOLLME 3NEKTPUYECKOE CONPOTUB/IEHNE MPU N3MEHEHWN TeMnepaTypbl. JaTumku nosnoxe-
HWSl U CKOPOCTY BPALLEHUS] KOMIEHYATOrO Basia 06bIYHO BbIMOHSIOTCA MHAYKTUBHOMO TMNa (puc. 2.72).
OHV BbIJAIOT UMMYNbChl 3/1EKTPUYECKOTO TOKa NPV BPaLLeHMM MaxoBuKa C MeTKamn Ha HeMm.
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Puc. 2.73. Cxema paboTtbl agcopbepa: 1— BcacbiBaeMblil BO3AyX; 2 — APOCCE/bHAsA 3aC/I0HKa,;
3 — BNYCKHOW KONNEKTop ABuratens; 4 — knanaH NpPoAyBKWA COCyAa C aKTWBMPOBAHHBLIM YrNeM;
5 — curHan ot ECU; 6 — cocyf C aKTMBMPOBAHHbLIM YrfeM; 7 — OKpy>KaloLumii BO3ayx; 8 — Ton-
JIMBHble Napbl B TOM/IMBHOM Gake

Cuctema nuTaHus ¢ pacnpefenieHHbIM BNpPbICKOM MO>KeTObITb nocnefoBaTesisHON i napan-
nenbHoli. B napannencHoi cucteMe BhpbICKa, B 3aBMCUMOCTW OT yucia LWIVHAPOB ABWratens,
O0[HOBPEMEHHO cpabaTbiBalOT HECKOMBLKO (POPCYHOK. B cucteme ¢ nocnefosatesibHbIM BMPbICKOM
B HYXHbIli MOMEHT BpemeHn cpabaTbiBaeT TO/IbKO 0fAHa, KOHKpeTHas dhopcyHka. Bo BTopom cry-
Yae OBY [o/MmKeH Monyyatb MHOPMALMI0O O MOMEHTE HaxOXAEeHWA Kak4oro nopwHa s6auvsn BMT
B TaKTe Brycka. [/19 310ro TpebyeTcs He TO/IbKO AaT4MK MOSIOKEHUS KOMEHYaToro Basia, Ho 1 aaTt-
YUK NOJSIOXKEHUA pacnpefenuTenibHoro sasa. Ha coBpeMeHHbIX aBTOMOBUISX, Kak npasuso, ycra-
HaBMMBalOTCA ABWUraTeny ¢ nocnefoBaTesibHbIM BrPbICKOM.

[na ynaBnuBaHusa napoB 6eH3MHa, KOTOpPbLIA ucnapseTcs u3 TONAMBHOFO 6aka, BO BCEX CUC-
TeMax BrpbiCKa WCMO/b3YTCA CneunasibHble afcopbepbl C akTMBMPOBAHHBLIM yrniem (puc. 2.73).
AKTMBMPOBAaHHbI Yrofib, HaxoAsaLWMAcsa B cneyunasnibHoOlW eMKOCTW, COeAMHEHHOM Tpy6onpoBOAOM
C TON/IMBHbIM 6akoM, XOpOLLO norowaeT napbl 6eH3nHa. Ons ypaneHns 6eH3vHa u3 agcopbepa
NOCNefHWA NpoflyBaeTcs BO34yXOM W COEAMHSIETCA C BMYCKHbIM TPy6ONpoBoAOM Aguratens, Ans Toro

yTobbl paboTa ABuraTens npy STOM He HapyLuasiach,
npoAyska MNpou3BOAUTCHA TOJILKO Ha onpepje-
NIeHHbIX pexumax paboTbl Asuratens, ¢ Nomo-
LLBIO CneLnasibHbIX KnanaHoB, KOTOpble OTKPbI-
BAlOTCA W 3aKpblBAKTCA MO KOMaHae JbY.

B cuctemax Bnpbicka ¢ 06paTHO CBA3bLIO UC-
NO/b3YIOTCA AATUMKM KOHLEHTpaLmMm KMCnopo-
Aa B 0TpaboTaBLUMX rasax, KOTOpble ycTaHaBW-
BAlOTCH B BbINYCKHOW CUCTEME C KaTamTuue-
CKAM HENTpasM3aTtopom 0TpaboTaBLUMX ras3oB.

KatanuTtunyecknii HeitTpanusatop (puc. 2.74;

Puc. 2.74. [BYXCNOWHbI/A TPEXKOMMOHEHT-
Hbli KaTanuTu4yeckunii HeliTpanusaTop oTpa-
60TaBLWINX ra3oB: 1— AaTuUMK KOHLEHTpaLuum
KMcopoga 415 3aMKHYTOrO KOHTypa yrnpaB/ieHns:;
2 — MOHONUTHbIA 610K-HOCUTENb, 3 — MOH-
TaXKHbI 3NEeMEHT B BUAE MPOBOJSIOYHON CETKU;
4 — paByx060M104K0BasA TENNOM3OMALMSA HENT-
panu3aTtopa
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2.75) ycTaHaBnMBaeTCs B BbIMYCKHOW cucTteMe
0N yMEeHblUeHWs cofepXaHus  BpeaHblX
BelllecTB B oTpaboTaBlMx rasax. Hentpanu-
3aTOp COAEPXWUT OAUH BOCCTaHOBUTENbHbIN
(poawin) 1 ABa oKUCAWTENbHbIX (NNaTuHa 1 nan-
napuii) katanusatopa. OKMCAUTeNbHbIe KaTa-
M3aTopbl CNOCOBGCTBYIOT OKWUC/IEHWIO HECTo-
peBwux yrnesogopoaos (CH) B BogsHoi nap,



Puc. 2.75. BHeWwHWn BUA HelTpanusatopa

a okucu yrnepoga (CO) B yrnekucnblii ras. Boc-
CTaHOBWTE/bHBIA KaTtanmM3aTop BOCCTaHaB/MU-
BaeT BpeAHble okcuabl asota NO* B 6e3BpeaHblii
a3oT. Tak Kak 3T HelTpanusaTopbl CHU>KaloT
B 0TpPaboTaBLUMX rasax cogep>KkaHvie Tpex Bpes-
HbIX BELLECTB, OHWU Ha3blBAKTCHA TPEXKOMMO-
HEHTHbIMMK.

Pabota aBTOMOOWIBHOIO ABuUratens Ha
3TUVPOBAHHOM OeH3WHe MPUBOAUT K BbIXOAY
M3 CTPOs [AOPOroCTOALLEr0 KaTta/MTU4ecKoro
HeliTpanusatopa. [Moatomy B 60MbLINHCTBE
CTpaH MCNonb30BaHWe 3TWINPOBAHHOIO 6eH-
3MHa 3anpeLleHo.

TPEXKOMMOHEHTHbIV KaTaIMTUYECKUii HerT-
panuzatop paboTtaeT Hambonee 3hPEKTUBHO,
ecnn B Apurartefls nogaeTcs CMecb CTEXMOMET-
puyeckoro coctasa, T. €. MNpuM COOTHOLUEHUU
BO3A4yxa v Tonamea kak 14,7:1 wwm koaddpmum-
eHTe u3bbiTKa BO3AyXxa, paBHOM eguHuue. Ec-
M BO3[yxa B CMECU C/IMLIKOM Mauio (T. e. Masio
kucnopoga), Torga CH n CO He MNOMHOCTbIO
oKkucnATes (cropat) 4o 6e3onacHoro No6o4YHOro
npogykra. Ecnm >ke Bo3gyxa C/WLLIKOM MHOrO,
TO He MO>KeT OblTb O6EecrneyeHo pasfoxeHune
NOx Ha Kucriopog n a3oT. o3Tomy NnosBuIoCH
HOBOE MOKONIEHMe ABuraTenieil, B KOTOPbIX CO-
CTaB CMeCcV perynMpoBasics MOCTOSAHHO And
Mosly4YeHUss TOYHOTO COOTBETCTBUSA KO3hdmum-
eHTa 136bITka Bo3ayxa cc=1 ¢ NoMoLLblo Aar-
ymka KOHLUEeHTpauun kucnopoga (nsambépa-3oH-
fa) (puc. 2.77), BCTpauMBaemMoro B BbiMyCKHYO
cuctemy.

0 1 KoathdmupmeHt

136bITKA BO3dyXa

Puc. 2.76. 3aBucumoctb 3PPEKTUBHOCTHU
JeiicTBMA HelTpanusatopa oT Koadduym-
eHTa n36biTKka BO3ayxa

Puc. 2.77. YcTpolicTBO gaTumka KOHLEHTpa-
uMm kucnopoga: 1 — ynAOTHUTENbHOE KOJlb-
Uuo; 2 — MeTa/lIMYeCcKUin Kopnyc C pe3bboii
M LUECTUrPaHHMKOM «TIOf, K/oY»; 3 — Kepammyec-
KA n3071ATOpP; 4 — NPOBOAA; 5— YNNOTHUTE Tb-
Has MaHXeTa MpoBOAOB; 6 — TOKOMNOABOASA-
WM KOHTaKT NPOBOAA MUTaHWS HarpesaTens;
7 — HapyXHblA 3aWUTHBIA 3KpaH C OTBEpPCTU-
eM /11 aTMocthepHOro BoO3fyxa; 8 — TOKO-
CbeMHWUK 3/IEKTPUYECKOTO curHana; 9 — anek-
Tpu4yecknin HarpesaTesnb; 10— kepamuyeckuii
HaKoOHeYHWK; 11 — 3alMTHbIA 3KpaH C OTBEp-
CTMeM A9 OoTpaboTaBLUUX ra3oB
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10T faTuvk onpeaensieT KOJMYecTBO KMC/IOpoJa B 0TpaboTaBLUMX rasax, a ero afnekTpuyeckuii
curHan mcnonb3yeTt 3BY, KOTOPbIi COOTBETCTBEHHO M3MEHSET KOIMYECTBO BMPbICKMBAEMOrO TOM-
nvea. MNpuHUMN eincTBMA gatyvka 3akilvaeTcs B CNOCOBHOCTM NponyckaTb vyepes cebs MOHbl Ku-
cnopoga. Ecnn cogep>kaHue KUCMOPOAa Ha akTMBHbIX NMOBEPXHOCTAX AaTuvka (ogHa M3 KOTOpoii
KOHTaKTUpyeT ¢ aTmMocchepoit, a Apyrast ¢ oTpaboTaBWMMK Fra3aMun) 3HaUUTeIbHO OT/IMYaEeTCs, Npo-
MCXOOUT pe3koe M3MEHEHVe HanpshkeHWs Ha BbiBOJax Aaryvka. VHorga yctaHaenvBealoT ABa Aar-
yMKa KOHLEHTpauUMn KMCMopoAaa: OAvH — A0 HeilTpanusartopa, a Apyroi — nocne.

[ 19 Toro 4to6bl KaTaNM3aTop Y AaTUMK KOHLEHTpauuy Kuciopoga Morim addekTnBHO paboTarb,
OHW J0M>KHbl BbITb NPOrpeThl A0 onpeAeneHHol Temnepatypbl. MUHUMaibHas Temneparypa, npu Ko-
Topoin 3agepxmBaeTtca 90 % BpefHbIX BeLlecTB, cocTaenseT nopsgka 300 "C. Heobxoaumo Takke
nsberatb neperpeBa HelTpaM3aTopa, MOCKO/bKY 3TO MOXET MPUBECTU K NMOBPEXAEHWIO HAaMOHU-
TeNs 1 YacTM4HO 6710KMpoBaTh MPoxXog Ana rasos. Ecnm gguratens HaumHaeT paboTatb ¢ nepe6os-
MW, TO HECTOPEBLLIEE TOMNJIMBO AOropaeT B Katasm3aTope, pesko yBenmuvBas ero temneparypy. VHo-
raa MOXeT BbITb AOCTATOYHO HECKOMbKMX MUHYT paboThbl ABuratens ¢ nepe6osimu, YTobbl NOHOCTHIO
noBpeanTb HelTpanmsarop. BoT noyemy 3/M1eKTPOHHbIE CUCTEMbI COBPEMEHHbIX ABUrateneil Jomk<Hbl
BbISIBATL MPONYCKN B paboTe 1 NpeaoTBpallaTth VX, a Takke npeaynpexaarb BOAUTENst O Cepbe3Ho-
CTU 3TOW Npob6nembl. Horaa 4/19 yCKOpEHNs MporpeBa kaTa/IMTUYEeCcKOro HeilTpanmsaropa nocne ny-
CKa XO/I0fHOTO ABuratens NpYMEHSIOT 3/1IeKTpUuYeckue Harpesartesun. JATYMKA KOHLEeHTpaumumn K1cno-
poaa, NPYMEHSIILWMECS B HACTOSLLEE BPEMS, NPaKTUYECKN BCE UMEKT HarpeBaTe/ibHbIE 3/IEMEHTbI.

B coBpeMeHHbIX ABuratensix, C Lenbl orpaHnyeHnss BblIbpoCcOB BpeaHbIX BeLLecTB B aTMocde-
py BO Bpems nporpesa ABuraTtens, npeasaputesibHble KatasMThyeckme HaliTpam3aTopbl ycTaHa-
B/IMBAIOT MakCMMaslbHO G/IM3KO K BbIMYCKHOMY KOMnekTopy (puc. 2.78), 4tobbl obecneuntb ObICT-
pbiii NporpeB HeliTpasm3atopa A0 paboueli TemnepaTtypbl. KUCnopogHble AaTuvky YCTaHOBMEHbI
[0 ¥ nocne HeliTpasnsaropa.

[ 19 ynydweHns akonormyecknx rnokasatenein paboTbl ABuratens Heo6X0AMMO He TOSbKO CO-
BEpLUEHCTBOBAaTbL HelTpannsatopbl 0TpaboTaBLUMX ra30B, HO W yaydyllaTb MPOLECChbl, NpOoTekato-
wye B auratene. CogepxaHve yrneBofAopoAoB CTasl0 BO3MOXHBIM CHU3WTL 3a CHET yMeHbLUEeHUS
«LieneBblX 06BEMOB», TakMX Kak 3a30p MexAy MOpLUHEM W CTEHKOW UWAMHAPA Haf BEPXHVUM KOM-
NMPECCUOHHBLIM KOMbLIOM W MOMOCTE BOKPYT cefen KnanaHoB.

TwarenbHoe nccnegoBaHue MOTOKOB ropioyeli CMecu BHYTPU LMAMHAPA C MOMOLLb0 KOMMbO-
TepHOIi TEXHWKM Jasl0 BO3MOXHOCTb 0becneunTb 6onee nosHoe cropaHne u Hu3kuidi ypoeeHb CO.
YpoBeHb NO* Gbl1 yMEHbLLUEH C MOMOLLbI0 CUCTEMbI PELMPKYSALMM O0TpaboTaBLUMX ra30B MyTeM 3a-
60pa yacT rasa W3 BbIMYCKHOM CUCTEMbl M NOAayM ero B MOTOK BO3dyxa Ha Bnycke. 3T Mepbl
N ObICTPbI/, TOYHbIA KOHTPONb 3a PaboToi ABUraTens Ha nepexofHbIX Pex<uMax MOryT CBecTu
BpeAHble BbIGPOCHI K MUHUMYMY eLle A0 kaTanu3aTopa. [, 11 yCKOpeHusi nporpeBa KatasmTu4ecko-
ro HeliTpanm3aTopa ¥ BbIXOJa ero Ha pabounii pex<M MCMOMb3yeTcs Takke cnocob BTOPUYHOW Mo-
Jaun BO3fdyxa B BbIMYCKHON KO/IEKTOP C MOMOLLLIO CreLnanbHOro 3/1eKTponpuMBOAHOrO Hacoca.

[Oayrum  adpdhekTMBHBIM 1M pacnpocTpa-

HEeHHbIM CMOCO60M HenTpanm3aumnm BpeaHbIX

NpoAyKTOB B OTpabOTaBLUMX rasax sBASETCS

nnameHHoe [OX<uraHue, KOTOpoe OCHOBaHO

Ha CNOCOGHOCTM TOPHYMX COCTaBMSOLLMX

oTpaboTaBwux rasos (CO, CH, anbaerngbl)

OKUCNATLCA MNpU  BbICOKMX TemnepaTypax.

OTpaboTaBwune rasbl MNOCTynawT B Kamepy

JOX<UraTensi, MEIOLLYI0 3XeKTop, 4Yepes Ko-

TOpbI NOCTynaeT HarpeTblii BO3AyX U3 Ten-

Noo6MeHHVKa. opeHne NpoucxoauT B kamepe,

Puc. 2.78. BbiNyCKHOI KONMEKTOpP ABuratens a [/ BOCNAaMEHEeHUs CIYK<uT 3anajibHas
C npefBapuTeNlbHbIM HeliTpanu3aTopom cBeva.

94



HEMOCPELCTBEHHbI/ BMPbICK BEH3VHA

MepBble cuCTeMbl BrpbiCka 6eH3MHA HENOCPefCTBEHHO B UWAMHAPBLI ABUraTens MoABUIUCH
elwe B NepBoil NonoBuMHe XX B. U UCMNOMb30BA/INCb HA aBUMaLMOHHbIX ABuraTensx. MonbiTku
NPUMEHEHNs HenocpeAcTBEHHOro BMpbiCKa B GEH3WHOBbLIX ABUratensx aBTomob6uneli 6binv
npekpatieHbl B 40-e rogpl XIX B, MOTOMY 4TO Takue ABUratenn nonayyvaamcb LOPOrocToALLm-
MW, HE3KOHOMWYHBLIMU W CW/IbHO AbIMWIN Ha pexumax 60Mbluoii MOLWHOCTU. BrpbickuBaHue
6€eH3Ha HenocpeAcTBEHHO B LWAUHAPbLI CBA3@HO C OnpefeneHHbIMU TpyAHOCTAMU. POpPCYyH-
KN [N19 HenocpeacTBEHHOro Bhnpbicka 6eH3nHa paboTaloT B 60/1ee C/I0XHbIX YC/OBUAX, Yem
Te, YTO yCTaHOBMEHbl BO BMYCKHOM Tpy6onpoBoge. [0noBka 6/10ka, B KOTOPYH AO/DKHbI yCTa-
HaBNMBaTbCA TakMe (POPCYHKM, MmoslyyaeTcs 6onee CNOXHOW u foporoii. Bpemsa, oTBognmoe
Ha npouecc cMeceobpa3oBaHMA MPU HenocpeAcTBEHHOM BMPbICKE, CYLECTBEHHO yMeHblua-
eTcsd, a 3HauuT, AN XOpoLllero cmeceobpas3oBaHnss HeobxoaMMo nogasaTtb 6eH3WH nog 60/b-
LWMM aBneHneM.

Co Bcemy 3TMMKM TPYAHOCTAMM yAanock CNpaBuUTbCA cneuyuanmctam komnaHmm Mitsubishi, ko-
TOopas Brepsble MPUMEHWIA CUCTEMY HEMOCPELACTBEHHOIO BrpbiCka 6eH3MHa Ha aBTOMOOW/IbHbLIX
asuratensx. Mepsblii cepuiiHblli aBTomo6unb Mitsubishi Galant ¢ gsuratenem 1,8 GDI (Gasoline
Direct Injection — HenocpeacTBEHHbIV BMpbICK 6eH3MHA) nosiBunca B 1996 r. (puc. 2.81). Ceituac
ABuraTenn C HenocpeacTBEeHHbIM BMPbICKOM 6eH3nHa BbinyckatoT Peugeot-Citroen, Renault,
Toyota, DaimlerChrysler n gpyrve npoussogutenu (puc. 2.79; 2.80; 2.84).

MpenmyLecTBa CUCTEMbI HEMOCPEACTBEHHONO BMPbLICKA 3aK/0YalTCA B OCHOBHOM B Y/yd-
LUEHNN TOM/IMBHOW 3KOHOMMYHOCTU, a TakkKe M HEeKOTOPOro MOBbIWEHMS MOLHOCTU. lMepBoe
06bsACHAETCA CNOCOBHOCTLIO ABWUraTens C cUCTeMoli HemocpeAcTBEHHOro BMpbICKa paboTaTtb

Puc. 2.79. Cxema gsuratensa Volkswagen FSI ¢ HenocpefCTBEHHbIM BMNPbICKOM 6eH3MHa
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Puc. 2.80. B 2000 r. komnaHusa PSA Peugeot-Citroen npegctasuia CBOM ABYX/IMTPOBbLIA ye-
ThIpexuMnuHApoBbIi asuratens HPl ¢ HenocpeACTBEHHbIM BMNPbICKOM 6eH3uHa, KOTOpbIi

MOr paboTaTb Ha 6efHbIX cMecsX

Ha o4yeHb GefAHbIX cmecsX. [MoBbllLEHNE MOLLHOCTM OGYC/MOBMEHO B OCHOBHOM TeM, 4TO opra-
HM3auMa npouecca nojayu TONAuBa B UWIUHAPBLI ABWraTesnsl No3BO/SET MOBLICUTL CTENEHb
c>katma go 12,5 (B 06blYHbIX ABuratensax, pabdotawwmx Ha 6eH3uHe, peako yaaeTcs ycTaHo-
BUTb CTeNeHb cXatus cBbiwe 10 M3-3a HACTynjeHus geToHauuw).

Puc. 2.81. .Jpuratens Mitsubishi GDI — nep-
Bblli CEpPUiHbI ABWraTtenb C CUCTEMOWN He-
nocpeacTBEHHOTO BMpbiCka GEH3UHa
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B pgBuratene GDI TonaMBHbLIA Hacoc
obecneunBaeT gasneHne 5 MMa. 2nekTpo-
MarHuTHass OopCyHKa, YCTaHOBJIEHHAs B rO-
NoBKe 6/510Kka LUNMHAPOB,BNPbICKMBaET GeH-
3H HemnocpeAcTBEHHO B LUWAMHAP ABuratens
N MOXeT paboTaTb B ABYyX pexumax. B 3aBu-
CMMOCTM OT MNofaBaemoro 3/1eKTPUYEeCcKoro
CuUrHana oHa MOXeT BMpbICKMBATb TOMANBO
WM MOLLUHBbIM KOHMYeckum cpakenom, wm
KOMnakTHOW cTpyei (puc. 2.82). [Hwuwie
MOPLUHA MMeeT crneuunanbHylo dopmy B Buae
cthepuyeckoid Bblemkn (puc. 2.83). Takas
hopma No3BOASET 3aKpyTUTb MNOCTynaroLumii
BO3[yX, HanpasuTb BMpPbICKWBAEMOE TOMNu-
BO K CBEYE 3aXMUraHus, YCTaHOBJIEHHON Mo
LEeHTPY Kamepbl cropaHus. BnyckHoW Tpy6o-
MpOBO/A PacnonioxXeH He c6OKy, a BepTUKasb-
HO cBepxy. OH He UMeeT pe3Kux W3rnbos,
1 NO3TOMY BO3[yX MOCTynaeT C BbICOKOI CKO-
pOCTbIO.



Puc. 2.82. ®opcyHka gsuratensa GDI moxeT paboTaTb B ABYX pexumax, obecrneunBas MoLy-
Hblli (a) WM KOMNaKTHbIN (6) dhaken pacnbl/IEHHOro 6eH3nHa

B pa6oTe guratens ¢ CUCTEMOW HenocpefCcTBEHHOTO BMPbICKA MOXHO BblAennTb TPU pasfiny-

HbIX pexvmMa:

1) pexvm paboTbl Ha cBepxbeaHbIX CMecsX;

2) pexumMm paboTbl Ha CTEXMOMETPUYECKOW CMecH;
3) pexum peskux YCKOpeHWli ¢ Masbix 060pOTOB;

MepBbIi pexum KCNosb3yeTcs B TOM Cyyae, Korga aBToMobub ABMXeTCs 6e3 peskux ycko-
peHuii co ckopocTblo nopsgka 100-120 km/4y. Ha aToM pexume MCMonb3yeTcs oveHb HedHas
roptioyass cmecb C KO3(hhmumMeHTOM un36biTka BO3Ayxa 6onee 2,7. B 06bIYHbIX YCMOBUSX Takas
CMEeCb He MOXET BOCM/IaMEHUTbLCA OT MUCKPbl, NO3TOMY (DOPCYyHKa BMPbICKMBAET TOMIMBO KOM-
NakTHbIM (hakesioM B KOHLE TakTa cxatusa (kak B ausene). Cdepuyeckas BbleMKa B MOpLUHE Ha-
npas/isieT CTPYK TONAMBA K 3MEKTPO4aM CBEYM 3aXWUraHus, rae BblCOKas KOHLUEHTpauus napos
6eH3nHa obecrneymBaeT BO3MOXHOCTb BOCM/IAMEHEHUS CMECH.

BTopoii pexum wucnonb3lyeTcsa Npu ABUMXEHWM aBTOMOOUS C BbICOKOW CKOPOCTbIO U Mpu

pesknx YCKOpeHusX, Korga HeobXxoAyMo MOMyyuTb BbICOKYIO MOLLHOCTb. Takoi pexum asuxe-
HUA TpebyeT CTEXMOMETPUYECKOrO cocTtaBa cmecu. CMecb Takoro cocraBa flerko BOCM/IaMeHs-
eTcs, Ho y aBuratens GDI nosbllweHa cTeneHb
cXartus, 1 AN Toro Ytobbl He Hactynania fe-
ToHauus, opCyHKa BMpPbICKMBAET TOMANBO
MOLLHbIM dakenom. Menko pacnbliieHHoe To-
NMBO 3aMONHAET UUAMHAP W, UCNapsisiCb, OX-
naxgaet NOBEPXHOCTW UMAVMHAPA, CHMXas
BEPOATHOCTb NOSIBMIEHUS AEeTOHaUWUW.

TpeTnii pexxum Heo6XoauM A/s NosyYeHNst
GO/bLLOTO KPYTSLLEro MOMEHTa Mpu Pe3KoMm
HaXaTUM nefjann «rasaw, Korga gpuratenb pa-

60TaeT Ha Masibix 060poTax. 3TOT pexum pabo-
Tbl ABUraTens OT/IMYaeTcs TeM, YTO B TeueHue
oAHOro umkna dopcyHka cpabatbiBaeT ABa
pasa. Bo Bpemsi TakTa Bnycka B LWIMHAP 4/151

4. 3aka3 Ne 1031.

Puc. 2.83. lNoplieHb asuratensa c Henocpea-
CTBEHHbIM BMNPbLICKOM 6€H3MHa uMMeeT cne-
umanbHylo dopMy (npouecc cropaHus Hag,
nopwHem)
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Puc. 2.84. KOHCTPYKTMBHblIE OCOGEHHOCTU ABUraTesisi C HENOCPEACTBEHHbIM BMNPbICKOM 6GeH-
3uHa Audi 2.0 FSI

€ro ox/1a>KaeHnst MOLLHbIM (hakesioM BrpbICKMBaeTCs cBepxbegHas cmecb (a=4,1). B KoHue TakTa
c>Katvsi (DOpPCYHKa eLle pa3 BNpbICKMBAET TONIMBO, HO KOMMNaKTHbIM pakesiom. Mpy aTOM CMmecb B
uunuHape oborawaeTcsa U AeToHaUMA He HacTynaer.

Mo cpaBHEHWIO C 0ObIYHbLIM ABUTaTenieM € CUCTEMOI MUTaHUS C pacnpefesieHHbIM Bhpbl-
CKOM 6€eH3uHa, aBuratesnb ¢ cuctemoin GDI npumepHo Ha 10 % 3KOHOMMWYHEE W BblOpacbiBa-
eT B atmocepy Ha 20 % MeHblle yrnekmcnoro rasa. [loBblleHWe MOLWHOCTU ABuratens
poxogut fo 10 %. OpgHako, Kak nokasana akcnayatauus aBTOMOGUEeNn ¢ ABuraTenssmMm Tako-
ro TMNa, OHN OYEeHb YYBCTBUTE/IbHbI K COAEP>KaHWO cepbl B GEH3UHE.

OpurMHanbHbIA  NpoLEecc HenocpeACTBEHHOIO Bhpbicka 6eH3nHa paspaboTana  KomnaHusi
Orbital. B aToM npouecce B LUUINHAPLI ABUraTens BrPbICKMBAETCA GEH3WH, 3apaHee CMeLUaHHbI
C BO34yXOM C MOMOLLbIO CneunasibHo hopcyHkn. dopcyHka komnaHum Orbital cocTout u3 aByx
XMKNEepPOoB, TONJIMBHOIO W BO3AYLLHOIO.

Puc. 2.85. Pa6ota dopcyHkn Orbital
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Bo3gyx K BO34yLUHbIM >XMKepaMm MNOCTynaeT B CKaToOM BuUAe OT cneumasibHOro komnpeccopa
npu fasneHun 0,65 MMa. AsneHue Tonnmea coctasnset 0,8 MMa. CHayana cpabatbiBaeT Ton-
JIMBHBIN XKKNep, a 3aTeM B HYXHbIA MOMEHT U BO3A4YLUHbIA, NO3TOMY B LUAMHAP, MOLHbIM hake-
JIOM BrpbICKMBAETCS1 TOM/IMBHO-BO3AYLUHAsi CMeCb B BuAe aapo3onsi (puc. 2.85).

dopcyHKa, YyCTaHOB/IEHHAs B FO/I0BKE LWAMHAPA PSLOM CO CBEYOW 3aXMraHusi, BNpbICKMBaeT
TOMN/IMBHO-BO3AYLUHYI0 CTPY0 HEMOCPEACTBEHHO Ha 3MEKTPOALI CBEUM 3aXuraHus, 4to obecneuu-
BaeT ee XOpoLlee BOCMN/IaMeHeHue.

14

CUCTEMA NMUTAHVA [/13ENA

Korpa B 1897 1. Pyponbh [Ik3enb co3gan nepsblii paboTocnocobHbI AgBuratesib, OH He MOr npeasu-
[OeTb, Kakme M3MeHeHus npeTtepnuT ero uaed. OcobeHHO 60/blue M3MEHEHUs B CUCTEME MUTaHWUA
Av3enein NpousowWwn B NocnefHve rofdbl, YTo cAenasno atv Asurarenn 6onee NpurogHbIMU Ana npu-
MEHEHNS1 He TOMbKO Ha rPy30BbIX, HO Y Ha COBPEMEHHbIX NIErKOBbIX aBTOMOOWNSAX. Bonee aelwesoe
TOMNMBO, BbICOKASA 3KOHOMWYHOCTb AM3e/bHbIX ABUraTenei, no cpaBHEHNO ¢ 6EH3NHOBLIMM, BCerga
npuBneKan aBTOMOGUINCTOB, HO LUMPOKOE NPUMEHEHWE Au3eneil cAepXMBasiocb MPUCYLLUMU UM
HejiocTarkamm — LUYMHOCTBIO NPpY paboTe, MOBbILIEHHLIM [bIMIEHNEM U C/IOXHOCTBIO MyCKa XOM04HOr0
apuratens.. CoBpemMeHHble KOHCTPYKUMU au3esneli B 60/bLUMHCTBE HE MMEKT STUX HELOCTATKOB.

Cuctema nutaHua ausens obecneyvBaeT nogadvy OYWLLEHHOrO AM3eSIbHOro TOM/IMBA K LW/IUH-
apamM, CKMMaeT ero [0 BbICOKOIO AaBfieHNs, NoJaeT ero B Me/IKopacrblIEHHOM BWae B Kamepy
cropaHua v cmewmsaeT ¢ ropsauum (700-900 "C) ot cxatnsa B uwinHgpax (3-5 Mra) Bo3ayxom
Tak, 4Tobbl OHO camoBoOCnIaMeHUnock. llocne 3aBeplueHns pabodero xoga Heob6Xo4AMMO OYUCTUTb
LUWAMHAPbLI OT NPOAYKTOB CropaHus.

[vn3enbHoe TONMBO OT/IMYaETCS OT 6eH3MHA 6oiee BbICOKOM MIOTHOCTHIO M CMasbiBatoLLeii Cro-
COBHOCTBI0. [ 11 OUEHKM CNOCOBHOCTU AM3€e/bHOro TOM/MBa K CAMOBOCI/IAMEHEHUIO CIYXUT LeTa-
HOBOEe umncno. LieTaHoBbIM UMCIOM Ha3biBAETCHA MPOLEHTHOE COAepXaHue LeTaHa B ero CMecu C asib-
ha-mMeTunHapTaIMHOM, NPU YCOBUU YTO 3Ta CMeCb 06/1aaeT Takon Xe 3aePXKOi BOCniaMeHEeHNs,
4yTo M AaHHoe Tonmeo. CyllecTBylolye An3e/bHble TONMBa UMEKT LeTaHoBoe uncio 45-50; npu
3TOM A1 COBPEeMEHHbIX AN3eNbHbIX ABUraTeneii npeanoytutesisHee 6osee BbICOKME yucna.

[ A

Puc. 2.86. BapuaHTbl BNpbiCKa TOMAMBA B Kamepy cropaHusa ausens. PasgeneHHas (a) n Hepas-
nenexHble (6, B) kKamepbl cropaHus: a— suxpesas (doupma «lepkuHe »); 6 — aenbTaBmgHas (4Bu-
ratens [-245); B— TopougansHas (geuratens KamA3); 1— BcTaBka BUXPEBOI KaMepsbl; 2 — ro-
NOBKa UMNnHAPOB; 3 — hopcyHKa; A — MOMOCTb BUXPEBON Kamepbl; B — nonocTb B nopLuHe
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Puc. 2.87. Cxema cuctembl NUTaHUA OU3eNA:
1— TONAMBHbIN 6ak; 2 — noAkayMBatoWMin Ha-
coc; 3 — TONMMBHbIA UNLTP; 4 — TOM/IMBHbIN
Hacoc BbICOKOro fJasrfieHus; 5 — dopcyHka;
6 — cnvBHaA Maructpasib

Puc. 2.88. Cseua HakanvMBaHus 3aKpbITOro
TMna: 1 — HakKoHeYHuK; 2 — wn3onupyoLas
npoknagka; 3— ABONHOE yNnoTHeHue; 4 — crep-
XeHb;, 5 — Kopnyc; 6 — YN/IOTHEHWE 3alUnT-
HO 0605104KN; 7 — HarpesaTtefibHasa cnu-
pasib; 8 — TpybKa; 9 — MOpPOLLOK

CyluecTByeT ABa BapuaHTa npouecca cme-
ceobpasoBaHus B AU3eNnsx, 06YCNOBNEHHbIX
chopmoii kamepbl cropaHus (puc. 2.86). B nep-
BOM BapuaHTe TOM/MBO BMpPbICKMBAETCA
B MpefBapuTenbHyl0 Kamepy (npegkamepy),
a BO BTOPOM BapuaHTe BMPbLICK TOMAMBA OCy-
LLEECTBNSIETCA HEenocpeAcTBEHHO B kamepy Cro-
paHns, BbIMOMIHEHHYIO B MOpPLUHE.

Jpuratenn, BbINOJIHEHHbIE MO NEpPBOMY
BapuaHTy, HasblBalOTCA [AM3eNsaMu C pasge-
NEHHOW KamMepoW cropaHuss U 0603HavarTCs
IDI (In Direct Injection), a BbINO/IHEHHbIE MO BTO-
poMy BapuaHTy — Au3ensMyu C Henocpeact-
BEHHbIM Bnpbickom — DI (Direct Injection).
[n3enn ¢ pasfeneHHoin Kamepoi cropaHus
MsArye paboTaloT N MeHbLUE LYMAT. TeM He Me-
Hee ABuraTenn C HenocpeAcTBEHHbIM BMPbI-
CKOM Bce 60siee LUMPOKO WCNOMb3YKTCA Ha
aBTOMOOUAAX, MOTOMY YTO WX TOM/IMBHAS 3KO-
HOMMWYHOCTb npumepHo Ha 20 % Bbille.

OCHOBHOI (DYHKUMOHA/IbHOW  3a4adeil  cuc-
TEM MUTaHUA auratesnieil 060Mx TUNOB ABSETCA
nofaya TOYHOrO KOSMYecTBa TOMnmBa B COOTBET-
CTBYIOLUMIA UMAMHAP W B TOYHO OMpejeneHHoe
Bpemsi. B BbICOKOOGOPOTHbIX AN3eNsAX NEerkoBbIX
aBTOMOGM/IEl Mpouecc BrpbiCka 3aHMMaeT Bee-
IO ThICAYHYHO OO CEKyHAbl, U Npyu 3TOM BMpbI-
CK/MBAETCA TOMbKO HeGOosbLLUasA [03a TOoMnvBa.

B cuctemy nuTaHus gusens BXoAAT: Ton-
NBHbIN 6aK, TOMMVBHbIE (OULTPbI, MOAKAYM-
BalOLLM Hacoc, TOMIMBHBIA Hacoc BbICOKOrO
naenenns (THBJ, Tpy6onpoBoabl, (OOPCYHKK,
BO3A4YLUHbIV PUIbTP 1 cMCTEMA BbiNycka OTpa-
60TaBLNX ras3os (puc. 2.87).

[ 151 obneruyeHna nycka gmsens B XONO4HOE
BPEMSI 4aCTO MNPUMEHAIOTCA CBEYY Hakasvsa-
Hus (puc. 2.88), KOTOpble OT/IMYAKOTCA OT UCKPO-
BbIX CBEYEN 3aXuraHusa TeM, YTO OHU SABNAIOTCA
MPOCTO 3M1eKTPUYECKMU HarpeBaTessMn 1 no-
[OrpeBaloT XOMoAHbli BO3Ayx nepef nogadeit
ero B UMMHAPbLI ABUraTens B npoLecce nycka.

TonnueHbIi 6aK f0/MKEH YAOBNETBOPSATL TpeboBaHNAM 6GesonacHocTh. Tonnvmeo u3 6aka nocry-
naeT B HarHeTaTe/lbHbIi TPYyH6ONPOBOA, a 3aTeM K TOM/IMBHOMY (hWbTPY, C MOMOLLLI NOAKavMBato-
wero Hacoca. TONUBHbIA UALTP AO/HKEH OUUCTUTHL TOMMBO OT BO3MOXHbIX 3arps3HEHWUiA, 4To6bI
MexaHuyeckme npumecy He nonasim B THBJ, 1 ganee. K tonnveBHOMy 6aky npucoeguHAeTCs Takke
CNvBHOI Tpy6onpoBog, MO KOTOPOMY B Gak civBaroTcs M3nuwky Tonnvea us THB/ n chopcyHok.

CaMbIM CMOXHbIM 1 OPOrMM YCTPOMCTBOM CUCTEMbI NUTaHWS AM3eNns ABMSETCA TONMBHbIA HacOC
BbicOKoro gasneHuns (THBZ. Mpu co3gaHun nepBbiX CTauMOHapHbIX Asuratenein Pypgonbg [k3enb
BbISICHW/1, YTO /191 HAAEXHOro camoBOCNIaMEHEHNSA TOMMBA OHO AOJ/HKHO NnofaBaTbCA B LWINHAP
Moz BbICOKUM AaBfieHMeM. B ero KOHCTPYKUMAX s 3TOr0 MCMOMIb30Ba/ICA MOLUHBIA U TPOMO3AKUIA
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komnpeccop. B 20-e rr. PobepT Bow paspaboTas KOMNakTHbIA 1 Hage>kHbii THB/, MepBbiii cepuid-
Hbln THB/, o5t rpy30BOro aBTomo6uns 6bu1 BbinyweH dvpmoii Bosch ewe B 1927 r, a B 1936 T.
6bln Hana>keH Bbinyck THBM, 4nst NerkoBbiX aBTOMOGUNEN.

THBJ, He ToNbKO cO3AaeT AaBfeHne TONAMBa, HO U pacnpeaensieT ero no oopcyHkam COOTBETCTBY-
IOLUMX LWMIMHAPOB B COOTBETCTBUM C MOPSIAKOM paboThl Asuratens. dopcyHkm coefuHsotces ¢ THB/,
TPy6GONpoBOAAaMM BLICOKOTO AaB/eHusi. POpCyHKM BXOASAT CBOE HUDKHEN YacTbio — pacnbuinTesnsimm
— B KaMepbl CropaHvisl. PacnbuiTenn UMeloT OYeHb MasleHbkue OTBEpPCTUs, HeobXoauMble A/1s TOro,
YTOBbI TOMIMBO MOCTYNA/IO0 B KAMEPY CropaHust B MEJIKO pPacrbI/IEeHHOM BUAE U IETKO BOCN/IAMEHS/IOCH.

Bo3ayLuHbIA nnbTp ycTaHaBNMBAETCA Ha BMYCKHOM Tpy6onpoBoAe ABUraTens v ouuwaeT no-
CTynarwLmnii B LMAMHAPLI BO3AyX. BbiNyckHas cuctema cofepxar TpyoonpoBofbl, rAyLmMTeSb U Ya-
cTo obopyayeTca KaTayIMTUYECKUMU HeiTpanusatopamMu v Apyrumy YCTPOMCTBaAMU A1 CHDKEHNS
KOMMyecTBa BpefHbIX BELLECTB B OTpaboTaBLUMX rasax.

MEXAHNYECKWE CUNCTEMbI BMPbLICKA

MOMEeHT nofaun TOM/MBa U ero KoIMYECTBO 40 HEAABHEr0 BPEMEHM KOHTPO/MPOBA/NCH B AM3e-
NSIX MEXaHUYECKUM CNOCOGOM. 3TN dOyHKLMM BbINOMHAMNCE THB/ 1 dhopcyHkamu.

TOMANBHBIE HACOCbHI BbICOKOIO AAB/TIEHNA

MepBble THB/, 6bin MOXOK<M HA MUHMATIOPHbIE psigHble ABUraTtenn. Kynaykosblii Basi, MPMBOAUB-
LUMiicsl B AeiicTBME OT KOJIEHYATOro Basla ABWUratensi, C YUC/IOM BbICTYNOB, COOTBETCTBYHLUMX YNC-
Ny UMAVMHAPOB, BO3AEWCTBOBA/T HA CEPUI0 MYHXEPHbIX nap (MOPLHEBLIX HACOCOB BbICOKOTO
naenenns) (puc. 2.89). C 1960 r. An3enun nerkoBbix aBToMo6unelt ncnonb3yT THB/ poTopHoro
TMna. PoTtopHblli THB/, npeacTtaBnsieT coboit yCTPOWCTBO C BpaLLalWMMCS Ky/lauykoBbIM BasioM,
MUMEKLLMM OAWH BbICTYN, KOTOPbIA BO34ENCTBYET Ha M/yHXEpHble Napbl, PacrnofioXeHHble paau-
a/IbHO, YMCNO KOTOPbIX TaKXe COOTBETCTBYET YUC/Y LWINHAPOB ABWUraTesis. Takme Hacocbl Hasbl-
BaloTCA pacnpefenutesibHbiMi. OHU OT/IMYAKTCA OT PsAHbIX KOMMAKTHOCTBIO UM MeHblueli cebe-
CTOMMOCTbIO B MPOM3BOACTBE. MexaHnyeckue ycTpoicTea (a B nocnegHee BpeMs 3/1EKTPOHHbIE),
BCTPOEHHbIE B HACcOC, PEerysMpyroT MOMEHT BMpbICKa, MosBopayvBas Brepes WM Hasaf Ky/layko-

Puc. 2.89. PerynuposaHue nogaun tonnuea B THB/[ ¢ pAgHbIM pacnosioXeHUem MnayHxep-
HbIX nap: 1— u3 TONAMBHOIO kaHana; 2 — K YOpCyHke; 3 — BTY/Ka; 4 — NAyHXep; 5 — HWKHAA
perynvpylowas cnvpasbHas Bblemka, 6 — BepTUKasibHas KaHaBka

101



Bbli Ban, ¥ nogayy TonaMBa, C NMOMOLWbK OT-
CeYHbIX KnanaHoB, cbpacbiBallWmnX gaBneHune,
Korga BMPbLICHYTO A[OCTaTO4YHOe KO/IMYecTBO
Tonnusa. Cnepyetr OTMeTUTb, YTO Havaso
BNPbICKMBAHUA [O/MKHO ObiTb TOYHO YCTaHOB-
NIeHO Mo BpeMeHu, B npegenax *1 ° nosopoTta
KO/leHYaToro Basa, C Lenbio noggepxaHus on-
TUManbHOro pacxofa TOMJnMBa W TOKCUYHOCTU
oTpaboTaBWMX rasos.

MnyHxepHasa napa npepctaBnseT co6olt
noplweHs (NayHxep) v unmnuHap (BTynka) He-
6onbworo pasmepa. lnyHxep v BTYyAKy M3ro-
TaBnWBalwT W3 BbICOKOKAYECTBEHHOW cTanmn

Puc. 2.90. MHoronnyHxepHblii THB/A C BbICOKOW TOYHOCTbIO M B nMpouecce WU3roToB-

NeHna WHAUBUAYANbHO NpuUTUMpalT APYr K Apy-

ry, 4tobbl o6ecneynTb MUHMMAasbHbI/A 3a30p B COMpPsXeHuu. Bo BTy/Ke Ha pasHOM YpOBHE Mpo-

cBep/ieHbl ABa oTBepcTUA. Yepe3 ofHO OoTBepcTMe (BMYCKHOE) TONAMBO MNocTynaeT, a yepes fpyroe

(BbINYCKHOE) OTBOAUTCA. B MHOrONAyHXepHOM HacoCe YUCI0 MYHXEPHbIX nNap pPaBHO YUCAY LM-
NIMHAPOB ABUratens u kaxpas napa cHa6xaeT TONIMBOM onpeAeneHHbln uunuuap (puc. 2.90).

MnyHxepHble napbl ycTaHoBNeHbl B kopnyce THBJ B KOTOPOM MMeTCA KaHanbl AnA nogsoja

n oteBoga Tonnmea. Kaxpgblii nayHxep Ha 60KOBOI MOBEPXHOCTW MMEET CreunasbHyl CnupanbHyo

KaHaBKy — OTCEYHYK KPOMKY. B HuxHell vacTu kopnyca THB/ Ha nofWUNHMKaX KayeHus ycTa-

HOBMEH Ky/a4ykoBblli Bas, KOTOPbIA NPUBOAMTCA OT KOM€HYaToro Bana gsuratens. Bce nayHxepbl

| Il ] I\
Puc. 2.91. Cxema paboTbl NMAYHXepPHOI napbl : |— BAyckTonAnBa (HanosHeHune); Il — Havyano ABu-
XeHusa nnyHxepa BeepX; Il — mMOMeHT Hayana HarHetaHus; IV — MOMEHT oTceyku nogauun; A — oOT-

ceyHaa Kpomka; B — nepenyckHoe OKHO; B — BnyckHoe OKHO; [ — HafnnyHXepHoe MNpoCTPaHCT-
BO; [l — pasrpys3ouHblii noscok; E — 3anopHas 4acTb knanaHa; 1 — Kynauvok; 2 — Tofkatenb;
3 — nnyHxep; 4 — BTyfnka NAyHxepa; 5 — HarHeTaTenbHbIl knanaH; 6 — npyXxuHa knanaHa
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C NMOMOLLbIO MPY>K/H MPU>KUMAKOTCS K COOTBETCTBY-
oWWM Kynaykam. Mpy BpalleHun KynadykoBoro
Basla Ky/fauyku B OMpefesnieHHol nocnenosa-
TEMbHOCTN MepeMeLlalnT MAYHXepbl BHYTPU
BTY/NOK. [py ABWKEHUW T[UlyH>Kepa BBEPX OH
CHavana 3akpbiBaeT BbINyCKHOE OTBEpCTME
BO BTY/IKe, a 3aTeM BnyckHoe (puc. 2.91).

Mog faBneHMem TonvMBa OTKPbIBAETCH Ha-
rHeTaTeflbHbIA KNanaH, HaxoAsLmiAcs cBepxy
rMnb3bl, U TOMIMBO NOCTynaeT yepes Tpy6o-
NpPOBOAbl BbICOKOrO [aB/IeHUsi K COOTBETCTBY-
oM cpopcyHkam (puc. 2.92).

BHyTpU hOpCyHKM pacnosiokeHa wurna, Ko-
TOopasi CBEpXy MOMKUMAETCA MNPYXWHON U 3a-
KpblBaeT TOM/MBY MPOXOL K OTBEPCTMSM pac-
nbinutens. Mog AeiicTBreEM AaBneHWst TONmBa
Urna nNpUnoaHUMAaEeTCsi, CKMMas NPYXVHY, 1 TONn-
BO HAYMHAET BMPbICK/BATLCSA Yepes pacrnbumTeslb
B kamepy cropaHus. [Npouecc BNpbICKMBaHWSA
npekpawiaeTcs B MOMEHT, Korja kaHaBka OT-
CEeYHOWN KPOMKWM MayHXepa CoBnageTe BbIMyck-
HbIM OTBEPCTMEM B TW/b3e. B 3TOT MOMeHT
NPOUCXOAUT pe3Kkoe nafeHvie AaBfeHuss Tonau-
Ba M urna hopcyHKN 3aKpbiBaeT pacnbinTeb,
He gonyckas nofrekaHus TonauvBea.

Ecrm  noBopauuBaTb NYHXeEpP BHYTpU
TMNb3bl, TO M3-3a HaKNOHA OTCEYHOW KPOMKM
6y[eT M3MEHATbLCA MOMEHT OKOHYaHus noja-
un TOMMMBA, a CrnefoBaTeslbHO, U KOMMYECTBO
3Toro TOn/AMBa. [N noBopoTa MAyHXEpoB
Ha KaXXAOM W13 HVX 3aKpensieHa LIecTepHsl, Ha-
XopAsascs B 3aUensieHnn ¢ 3ybuatoli peikoi.
Peiika cBf3aHa MeXaHUYeCcKMM MNPUBOAOM
C nepanbio akceneparopa. [MoaTomy Haxatue
nefjaim Bbi3biBaeT MNepemelleHne peiku, Ko-
Topasi OfHOBPEMEHHO MnoBOpayMBaeT Bce
NAYHXepbl U U3MEHSIET KOJIMYECTBO TOM/MBA,
NocTyrnatLLero B LWAMHAPLI Asuratens. [ns
TOFO 4TOObI 3arfyWwuTb Au3esb, Heob6XoAMMO
npekpatutb nogady Ttonamea. B atom cnyvae
BCE MJIYHXepbl MOBOPAYMBAlOTCA B MOJIOXKE-
HUe, Mpu KOTOPOM OTCeYHas KpOMKa NOCTOSH-
HO COEAUHSIETCS C BbIMYCKHbIM OTBEPCTUEM.

Puc. 2.92. KOHCTpyKUMS MHOrogbipyaToi
hopcyHKU: 1— kopnyc pacnblmtens; 2 — ur-
na; 3 — ralika; 4 — yCTaHOBOYHblE LITU(TLI;
5 — npocTtaBka; 6 — wWTaHra; 7 — kopnyc gop-
CYHKW; 8 — yN/IOTHUTENIbHOE KOJbLO; 9 — LWiTy-
uep; 10 — dwmnbTp; 11 — ynaoTHAWOLWANA
BTY/IKa; 12 — perynmpoBOYHbIE MPOKNALKK,
13 — ynopHas npoknagka; 14 — npyxuHa

Mpy M3MEHeHMM 4YacToTbl BpalleHMs KO/ieH4aToro Basla Heob6Xo4MMO WU3MEHATb MOMEHT
Hayana nogayn Tonauea B UuAuHApbLL. C 3TOW Uenbilo Ha Kynadkosom Bane THB/[ ycTtaHoB-
NleHa UeHTpob6exHaa MydTa onepexeHus BNpbICKMBAHUA Tonauea. BHyTpu MydTbl MMEHOT-
CA TPy3uKu, KOTOpble MpW yBenuyeHnu o6OpOTOB KOIEHYATOro Basia pacxogsaTcs nog Aei-
CTBMEM LEHTPOOGEXHbIX CU/T M NPOBOpPAYMBAOT KynauykoBbli Basl No ¢hase OTHOCUTENbHO
npvBoda. YBe/IMYeHWe 4acToTbl BpalLeHWs KOMeH4YaToro Basia ABuratens npusoanTt K 60-
flee paHHeMy Havany BMpbICKMBaHWSA, a YMeHblUeHne — K 6osiee No3gHemy.
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Puc. 2.93. PacnpegenutensHblii THB[ c akcnanbHbIM LBUXEHWEM MAYHXepa U KoOMMeHca-
TOpOM faB/ieHna BO BNyckHOM Tpyb6onposoge (LDA)

B ogHonnyHxepHbIx THB/A ncnonb3yeTcs TObKO OgHa MAYHXepHas napa, a nogada nopuumii To-
navBa K popCcyHKam Ppas/IMyHbIX LWINHAPOB AN3e/iA OCYLIECTB/IAETCS C MOMOLLbIO CneuuasibHoro
BpalLatoLerocs pacnpefenmrens. TakMe HacoCbl HasblBalOTCA Takxe pacnpefenmTesibHbiMy
(puc. 2.93). PacnpepenutensHble THB/ 60nee kOMNakTHbI, MX Macca MeHbLUe, HO MAyHXepy npu-
xogntca paboTaTtb C 60/bLIE YACTOTON XOA0B W [O/ITOBEYHOCTb TakuX HAacOCOB HIDKE.

CUCTEMA NMATAHMA COMMON RAIL

CnefylolwMM LIarom B pa3BUTUM CUCTEM TOMMBOMoZaun Au3eneil siensietcs cuctema Common
Rail (puc. 2.94). Ee 0CO6EHHOCTbLIO CTa/I0 MCNOMIb30BaHME akKyMynssiTOPHOro y3na (pesepByapa),
KOTOpbI CoAepXuUT pacnpefenutenibHblii Tpybonposo (0bwas pamna), MHWM nojadyn Tonavea
1 chopcyHkn. IBY No 3afaHHOl Nporpamme nepefaeT ynpassiiowWmii curHan K coneHongy opcyH-
KW, KOTOpasi nogaeT TOM/IMBO B Kamepy CropaHus gsuratens. lMcnonb3oBaHue 34ech npuHumna
pasfeneHnst y3na, co3falolero faB/ieHve (Hacoc BbICOKOTO AABJIEHWS), W y3na BMPbICKMBAHUSA
(anekTpomarHuTHas popcyHka) obecrneyvBaeT MOBbIWEHWE TOYHOCTW YMpaB/eHUs MpPOLEeCCOM
cropaHuvis, a Takxe yBe/MYeHne JaBfeHust BnpbickuBaHus (puc. 2.95).
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Cuctemy Common Rail, pa3paboTaHHyto

dompMoii Bosch, oTanyaloT crnefyrowme 0cobeH-
HOCTM:

BO3MOXHOCTb YCTAHOBK/ CUCTeMbl 6e3 pa-
[UKaNIbHOTO  U3MEHEHUS1 KOHCTPYKUMM ca-
MOro AU3eNbHOro ABuraTens;

[JaBfieHMe TOMIMBA  MOAAEPXKMBAETCS
Ha HEO6XOAMMOM YPOBHE, HE3ABUCMMO OT Yac-
TOTbl BpALLEHUs KOJIeHYaToro Basia ABura-
Tens. 3T0 AaeT BO3MOXHOCTb YBENUUTb
BE/IMYMHY KPYTALLEro MOMEHTA MpU MasibIx
o6opoTax auratens,

yNpaB/ieHe CUCTEMOI OCYLLECTB/ISIETCS MOZ,
KOHTPO/SIEM 3/IEKTPOHMKM, MO3TOMY KO/nue-
CTBO BMPbLICKMBAEMOTO B LWMHAPLI TON/MBA
[l031pyeTcst 60/1ee TOUHO. 3o y/yudLLaeT npo-
LIECC CTOpaHNsi U CHIKAET Pacxog, TOM/NBa;

Puc. 2.94. Cuctema Common Rail

TONIMBO BrpbICKMBAETCA Mof AasneHneMm okono 135 MIMa. Takoe BbiCOKOe fJaBneHue obecne-
YMBaET MOJyYEHNE OYEHb MEJIKO Pacrbl/IEHHOro TOMNJMBA, KOTOPOE CropaeT MosiHee W NpuBo-
OVT K YMEHbLUEHWNIO BPEAHbIX BbIOPOCOB W CHMXEHWIO AbIMHOCTM OTpaboTaBlux rasos. Elue
60nee NosiHOe CropaHne MOXET ObITb 06ecnevyeHo MpPUMEHEeHVeM MpeaBapuUTeslsHOro Bpbl-
CKa WM MHOrOKpaTHOro BMpbICKa B TEYEHWE OAHOr0 TaKTa;
opraHu3aumsa npouecca BrpbICKa C NMOMOLLBI0 3/1EKTPOHNKN JAeT BO3MOXHOCTb CyLLECTBEHHO

CHU3UTb LYMHOCTb AN3ENS;

B oT/mMumne OT Apyrux cucTteM MUTaHUs Av3eniei, ynpaBnsoLmx paboToi KynaykoBbIX MexXaHus-
MoB, cuctema Common Rail sBNsieTcsi akkyMynsSiTOPHOW CUCTEMOIA, B KOTOPOI TOMIMBO HaxoAuTCs
nog, BbICOKUM [AaBNeHWeM B akkyMynsaTopHOM y3se (Rail).
Cuctema Common Rail cocTouT 13 Tpex OCHOBHbIX YacTeii: KOHTypa HW3KOTrO JaB/EHWs, KOHTY-
pa BbICOKOTO JaBMEHUsI Y CUCTEMbI AaTUMKOB.

THBA,
dunbTp

TNH

pyrve
MCMOMHNTENbHbIE
ycTpoiicTBa

ABapwuiiHbIii
orpaHuuunTenb

Snekrtpo-
rmapasnuyeckas
opcyHka

Apyrue gatynkun

Puc. 2.95. Cxema pa6oTtbl cuctembl Common Rail
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B KOHTYp HWM3KOrO AaBfeHus BXOAAT: TONAMBHBIA 6ak, NoaxKayvBaloLMini Hacoc, TOMMBHBIN
GomnbTP U coefnHuTe NbHble TPy6onpoBoabI.

KOHTYyp BbICOKOr0 fi@BfieHnsi COCTOUT M3 HacoCa BbICOKOTO AaB/ieHus (3ameHsoLLero Tpagum-
OHHbIW THBJ, C KOHTPO/IbHLIM KnanaHOM, akkyMyMsiTOPHOTO y3/1a BbICOKOTO AaB/fieHus (pamrbl)
CAATUYMKOM, KOHTPONVPYIOLWMM B Heil AaBneHue, (hopcyHOK U COefuHUTENbHBIX TPyOONpoBOAOB
BbICOKOTO AaBfieHns. AKKYMYNATOPHbIA y3en npeactaensieT CO60W [/MHHYI0 Tpyby C nonepeyHo
pacnonoXeHHbIMU LWITYLepaM A5 NoAcoeAvHEHNs (OOPCYHOK W BbIMOSTHEH ABYXC/OWHbIM (BHYT-
PEHHWI CMO M3roTOBMIEH W3 XMMWUYECKN WHEPTHOro maTepuana).

DNEeKTPOHHbIA 670K ynpasneHns cuctembl Common Rail nonyyaet anekTpuyeckne CurHasnbl OT
Cnepylowwmnx AaTYMKOB: MOJMIOXKEHNSA KOJIEHYaTOro Basia, NOJMIOXEHUA pacrnpefesuTeNsHoro sasa, ne-
pemelleHna nefjaniv «rasa», AABfIeHUs HafayBa, TeMMNepaTtypbl BO34yxa, TeMMeparypbl OX1axaato-
LLield X<MOKOCTM, MACCOBOIO pacxoAa BO3Ayxa W AaBMeHVsl TOMMBA B akkyMy/NsaTOPHOM Y3re.

Jatuvkn onpefensoT 3HaueHWss COOTBETCTBYIOLMX husnyecknx senmunH, a 3BY Ha OcHoBe
MOJYYEHHbIX CUTHA/I0B BbIYUC/IAET HEOOXOAMMOE KO/IMYECTBO MoAaBaeMoro Tonavea, JaeT KOMaH-
[y Ha Hayasio BMnpbIcKa, onpeaenseT NPoAo/HKUTENILHOCTb OTKPLITUS (DOPCYHKMU, KOPPEKTUpyeT na-
pameTpbl BrpbIiCka W ynpasaseT paboToin BCei CUCTEMDI.

B KOHType HU3KOro JaB/ieHusi MoAkauMBalolMii Hacoc 3acacbiBaeT TONMBO M3 6aka, mponyc-
KaeT ero uyepes (wnbTP, B KOTOPOM 33[EPXMBAKTCA 3arpsA3HeHus, U AOCTaBNAET €ro K KOHTYpy
BbICOKOIO [aB/ieHus.

B KOHType BbICOKOro [aB/fiEHNsi HacoC BbICOKOTO AaBfieHVA NOAAeT TOMMBO B akKyMysiAToOp-
HbI1 y3€/, FAe OHO HaxoAuTCA MpM MakcuMasibHoOM fasneHun 135 MMa ¢ NOMOLbH KOHTPOSIbHO-
ro knanaHa. EcCm KOHTPOSbHBIVA KnanaH Hacoca BbICOKOrO AABMIEHUSI OTKPbIBAETCHA MO KOMavze
3BY, TONMBO OT Hacoca No CANBHOMY Tpy6onpoBoAy MOCTynaeT B TOMMMBHbIN 6ak. Kaxgas dop-
CYHKa COefMHAEeTCS C akKyMy/IATOPHbIM Y3/10M OTAE/bHbIM TPy6ONpoBOAOM BbICOKOIrO AaBfieHNs,
a BHYTpU (POPCYHKM MMeeTcs ynpasnswowmii coneHouns (3N1eKTpoMarHnTHbIi knanaH). Mpu nonydye-
HUM KOMaHAHOro 3/IEKTPUYECKOro curHasia or OBY hopcyHKa HayvMHaeT BMpbICKMBATL TOM/IMBO
B COOTBETCTBYIOLUMIA UMAMHAP. BRpbiCK TOMAMBA NPOLO/HKAETCA A0 TeX Mop, MoKa 3/1eKTpoOMarHuT-
HbIi KnanaH QOPCYHKN He OTKIUMTCA NO KoMaHAe 6110Ka ynpasneHus, KOTOopblid onpefensieT
MOMEHT Hayasia BrpbIiCKa M KOJIMYECTBO TOMNMBA, MO/yyYass AaHHble OTAATYMKOB U CpaBHMBas Mo-
fly4eHHble 3HAYEeHUs CO cneuuasnbHOW MporpaMMmoli, 3a/I0KEHHON B mamsATy komnbloTepa. Kpome
TOro, 6,10k NPOM3BOAMT MOCTOSHHBIA KOHTPO/b PaboTOCNOCO6HOCTU CUCTEMDI.

MocKonbKy B akkyMy/IATOPHOM Yy3/ie TOM/IMBO HaxoauTCcs NpU MOCTOSIHHOM W BbICOKOM [aBfie-
HUM, 3TO JAeT BO3MOXHOCTb BMpbICKA HEBO/bLUMX W TOYHO OTMEPEHHbIX mopuwii Tonawea. [Mo-
ABUMACh BO3MOXHOCTb BMpbICKAa NpeaBapuTesibHOM Mopuvy TOMAMBa nepef OCHOBHON, uTo JaeT
BO3MOXHOCTb 3HAUWUTE/IbHO YNYULIUTL MPOLECC CropaHus.

YCTPOWCTBO KOMMOHEHTOB CUCTEMbI COMMON RAIL
B kayecTBe nogkauMBaloLLEero Hacoca WCnosib3yHTCH /1EKTPUYECKME HACOChI, KOTOpble MOTYT yCTaHas-
NMBaTbCA Kak BHYTpM 6aka, Taku B Tpybonposoge Mexay 6akoM v counbTpoM. KOHCTPYKUMS Takmx Haco-
COB CXOAHa C 3NeKTPUYECKUMN 6eH30Hacocamm, KOTopble NPUMEHSIOT B CUCTEMaX Brpbicka. [py oTko-
YEeHUW MUTaHWS 3MEKTPOABUraTesnisi Hacoca TOM/IMBO NepecTaeT MocTynarb K ABUraTesio U OH [TIOXHET.

TonnvneonogkayMBaloLmini Hacoc 06beanHsAeT B cebe anekTpoasuraTeslb U POIMKOBLIA Hacoc.
Tonnneo nNpoTekaeT vepes afleKTpoaBuraTeslb U oxnaxaaeT ero. Hacockl, pacnonoXeHHbIe BHYTPU
6aka, Jydlle OXNaXAAlTCA W, Kak Npasuio, UMEKT MeHbluve pa3Mepbl. Ha Bbixoge u3 Hacoca
nMeeTcs obpaTHbIiA KnanaH, HeoOGXOAUMBIA 419 06ecneyveHns cTekaHust Tonamea 13 Tpy6GonpoBo-
fAa obpartHo B 6ak. B cucteme MOryT MCNonb3oBaTbCA U Apyrve TOnMBOMNOLKaYMBaKoLLMe Hacochl,
HanpuMmep LUeCTepeHHbIe.

Hacoc BbICOKOro JaBfieHus1 3TOW CUCTEMbl pacnonaraeTcs B NOAKanoTHOM MPOCTPaHCTBE aB-
TOoMO6WNA, 0ObIMHO B TOM Xe mecTe, rae u THB/ Hacoc co3gaeT BbiCOKOe AaBneHue, Heobxoan-
MOe A1 BMpbICKa TONMBA Ha BCEX pex<uvax paboTbl Au3ens.
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Pvc. 2.96. Cxema ycTpoiictea THB/, a— NpoAo/bHbIA pa3pes: 1— Bai NpuBoAa; 2 — 3KCLEH-
TPVKOBbIW Kynayok; 3 — MyH>Kep CO BTY/IKON; 4 — kamepa Haf, NnyH>kepoM; 5 — BMyCKHON kna-
naH; 6 — 3/1eKTPOMarHUTHbIA KnanaH OTKYEHUA NAYHXEPHOW CeKunn; 7 — BbINYCKHOW KnanaH;
8 — yNnoTHeHve; 9 — WTyLep MarucTpanu, BeayLueli K akkyMynsiTopy BbICOKOro AasneHus; 10 — kna-
naH perynmpoBaHvsl JaBneHusi; 11 — WapuKkoBbliA knanaH; 12 — maructpasb 06paTHOro civea
Tonamea; 13 — marucTpasib nogaun Tonamea KTHB/ 14 — 3awuTHbIA KnanaH ¢ ApoccesibHbIM OT-
BepcTveM; 15— nepenyckHoli kaHan HU3KOro AaBneHus; 6 — nonepeuyHblii paspes: 1— Ban npu-
BOA; 2 — 9KCLEHTPUKOBbIV Kynavok; 3 — M/yHXep C BTY/KOW; 4 — BMNYCKHOW knanaH; 5 — Bbl-
MyckHOM knanaH; 6 — nogaya Tonnea
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Puc. 2.97. AKKYMYNSTOPHbIN y3en CucTeMmsl Puc. 2.98. KnanaH KOHTpONA AaB/ieHUA
Common Rail

Puc. 2.99. ®opcyHku cuctembl Common Rail gnusens BMW

Hacoc Bbicokoro faenenus (puc. 2.96) npuBoamTca B AelicTBME OT KO/IeHYaToro Basia ABura-
Tens NocpefcTBOM 3y6uaTold, LenHoi Wi peMeHHoli nepedaun. Hacoc cmasbiBaeTcs M oxiaxaa-
€Tcs caMMM TOM/IMBOM. Ha BXofle B HACOC YCTAHOB/IEH NpeAoXpaHUTe bHbIV Knanad, He fonycka-
lOWMiA NafieHns AaBneHust B CUCTEME.

Tpn nnyH>Kepa NPUBOAATCA B AEACTBME 3KCLLEHTPUKOM, YCTAHOB/IEHHbIM Ha Basie Hacoca. Mpu
[BVXEHUN MyHXepa BHW3 Mof AeliCTBUEM MPYXMHbI OTKPbIBAETCS KnamaH W TOMAMBO 3anosiHAeT
NPOCTPAHCTBO Hag, NayHxepoMm. Mpy xofe nyHxepa BBepX KnanaH 3akpbiBaeTcsl U TOMMBO CXW-
MaeTCs MyHXepoMm.

AKKYMYNATOPHbIV y3en (puc. 2.97) siBisieTca o6LWM AN BCeX LMMHAPOB Apuratens. MpumeHe-
HIE aKKyMy/ISTOPHOTO Yy3/1a COOTBETCTBYIOLLEr0 06beMa CHWKAET MyNbCauuy AaBfeHust TonvBea.
[, 19 TOro YTo6bl MAaKCUMa/IbHO CHU3WUTL NyNbCalUM AABEHNS, 06bEM PaMnbl AO/HKEH GbiTb KAaK MOX-
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Puc. 2.100. Typ6ogunsenb Renault o6bemom 1,9 n ¢ cuctemoii Common Rail 6b11 BbiNyweH
B 2000 r. TonnuBHas «pelika» (0603HaYeHa XeNnTbl M) yCTaHOB/IEHA NapannenbHoO pacnpeje-
nUTenbHoMy Basny

HO 6O/bLUMM, XOTS, C APYrOi CTOPOHbI, 3TO MOXET NPUBECTW K 3afepXKe NP 3arnofIHEHNN 3TOTO y3-
na TONvBOM, a CnefoBaTesibHO, K 3afepkke nycka apuratens. B cBA3W € 3TVM KOHCTpyKTOpam npu-
XOAUTCSA WATU Ha onpefe/ieHHbIli KoMNpoMuce. V3rotaBnmnBaeTcsl y3en U3 BbICOKOMPOUHON CTasu.

KOHTPO/bHbINA KnanaH fasneHust (pyc. 2.98) ynpaBnsieTcsl KOMMbIOTEPOM, BXOAALWM B 610K ynpas-
JIeHNs, 1 NOAAEPXKMBAET MOCTOSAHHOE faB/ieHre B akkyMy/IATOPHOM Y3/ie. NpumeHsiioTes ABa BapuaHTa
YCTaHOBKYM KnanaHa: Ha Hacoce BbICOKOro AaB/ieHNs WM HEMOCPEACTBEHHO Ha akkyMy/ISTOPHOM Y3/ie.

Cep/10 KnanaHa 3akpbITO LIAPUKOM, Ha KOTOPbI C O4HOW CTOPOHbI BO3AENCTBYET AaB/ieHne To-
naMBa, a C ApYyroi — cyMMapHas cuia OT MPYXWHbl CEpAeYHMKA KnarmaHa W 3/1eKTpoMarHuTa.
DneKTpoMarHuT ynpasnseTcs nepemMeHHbIM TOKOM OT 6/10ka ynpasneHus. Mpu yBenuueHun gasne-
HUS TOM/IMBA CBEPX 3aflaHHON BeNMYMHBI KnanaH OTKpbiBaeTcs M TOMMBO cOpachbiBaeTcsl B C/IUB-
HYl0 MarucTpasib, yMeHbllas faBneHne B akKyMy/IATOPHOM Y3/ie.

Ha ocHoBe curHana otgatunka gasneHus 3BY onpegensieT AaBneHve B akKyMynsTOPHOM Y3re.

B chopcyHkax ABuratens MMEKTCA 3/1eKTPOMarHuThbl, KoTopble ynpasnsaT paboToi atux dop-
CYHOK, Nonyyas anektpuyeckme curHanbl ot IABY (puc. 2.99).

PacnbunTenb hopcyHKN 3aKpbIT U0, KOTopas NpUXUMaeTCs K ced/ly pacrbiinTesns 3a CyeT co-
BMECTHOTO AE/CTBUSI YCUIUA ©KaTUa MPYXUHbI U CUMbl faB/IEHNS) TONIMBA. DNEKTPOMArHUTHLIA Kna-
naH CAyXWT TONbKO AN ynpaBfeHus AaBfieHueM TOMAvBa, W Mpy nofjade 3/1eKTPUYEecKoro Toka
Ha ero 06MOTKy yMEHbLUAET CUTy AABEHNS, NPEnATCTBYIOWWY0 MOAHSATUIO UMbl COOPCYHKM U HaYasty
npouecca Brnpbicka. Mpu OTKAIOYEHUM 3nekTpomarHuTa hopcyHka 3aKkpbiBaeTCs W BMPbICK TONMBA
npekpawiaeTcs. Tonameo, npocadmBatoLieecs 13 hOPCyHKW, NONagaeT B CMBHYIO Marmctpasb.

109



B nocnepgHee Bpems Bce 60/bluee MPYMEHEHUE Ha rPy30BbiX aBTOMOGWUNSAX U aBToBycax Haxo-
ouT cuctema nogaun Tonsmea HEUT (Hydraulically Actuated Unit Ignition) — anekTpoHHasa rugpa-
B/Myeckass cuctema Bnpbicka. OCHOBHbIM Yy310M cuctembl HEUT aBnsieTcs Hacoc-hopcyHKa,;
KyNaykoBbIi Ba1 NPMBOAA UCMOMHUTESbHBIX MEXaHU3MOB HacoC-(DOPCYHOK 3[eCb 3aMeHeH rmapo-
npuBoAoM. Macno nogaetcs B Hacoc-(hopCyHKy No crneuuanbHol maructpanm U3 CUCTEMbl CMas-
Kn ABuratens nog fasneHnem okono 25 MMa. Monagas B HacoC-hOPCYHKY, Mac/io BO34encTByeT
Ha COOTBETCTBYIOLLMI MaCNSHbIA MIyH>Kep, NepeMeLLatoLLii TONIMBHbLIA MyHXep. JTOT NAyHXep
n3-3a CBOEro MeHbLUEero gnameTpa co3faeT BbICOKOe faBfieHne Brpbicka (cBbiwe 160 MIMa), 4to
OaeT BO3MOXHOCTb J0OUTbCA JIy4yllero pacrblieHns TonAnBa M ONTUMMU3ALUW €ro CMeLlMBaHuA
C BO37lyXOM. B oT/muve ot gpyrvx cuctem gasnexue B cucteme HEUT abCconOTHO He 3aBUCHT OT Ya-
CTOTbl BpalleHus ABuraTens u obecneumsaeT nofady TONMBa B Kamepy CropaHus B HYXHbIA MO-
MEHT BPEMEHMN W B ONTUM&/IbHOM KOJIMYECTBE.

CUCTEMA NMNTAHNA TA3OBbIM TOT/IMBOM

Jpvratenn raso6anoHHbIX aBToMobunelt MoryT paboTarb Ha pas/iyHbIX MPUPOAHBLIX U MPOMbILL-
NeHHbIX rasax, KoTopble MOTYT HaxOAWTbCA Kak B CKaToM, Tak U B CKMKEHHOM BWAe B creuuab-
HbIX 6a/110Hax.

B OCHOBHOM B KauecTBe Takoro rasa MCnosib3yeTcss MeTaH. B 6annoHax cxaTblii ra3 HaxoauT-
ca nog fasnexHvem nopsgka 20 Ma.

CXMXEHHbIA ra3 — 3T0, Kak NpaBWio, CMeCb MnponaHa W 6yTaHa, HaxoOWUTCs B XWUOKOM
COCTOSiHAM B GannoHe Mpu 6onee HU3KOM AaBfieHun nopsgka 1,6-2 MMa. CXKMKEHHbIA ras
B 6a/1/I0He He OO0/KEeH 3aHMMaTb BeCb 06beM, 4YacTb rasa [0/hKHAa HaxoauTbCA B razoobpasHoM
COCTOSIHUW, YTOObl He MPOU3OLLIO pas3pylleHns GasisioHa MNpy yBeMYeHUn obbema XUAKOCTU
BC/NefCTBNe Harpesa.

Mo cpaBHEHUIO C XMUAKUM HeTAHbIM TONIMBOM a3 06najaeT HEKOTOPbIMU NpenMyLLEeCTBaMm
npu n“cnosb3oBaHUM ero B Kavyectse Tonnvea ansa A3C. Bo-nepsbix, ras geLlesrie XUAKOro Tonam-
Ba. BO-BTOpbIX, OH fydylle CMeLIMBAETCA C BO3A4yxXOM, 06pa3ys OLHOPOLHYK TOpPHYyH CMECh,
n obecneymsaeT 60s1ee NOMHOE CropaHue, Mo3ToMy B 0TPA6OTaBLUMX ra3ax rasobasi/IoHHbIX aBTo-
Mobuneli COAepXUTCS MeHblLe BpefHbIX BeLLecTB. Kpome Toro, ras B OT/MuME OT GeH3MHa He pas-
XMXaeT MOTOPHOE Macso, a 3T0 rapaHTUpYeT YMEeHbLUEHNE M3HOca AeTasieit agurarens. AHTUAETO-
HaLMOHHas CTOMKOCTb rasa Bbille, Yem GeH3uHa. B TO e BpemMs cMmecb rasa C BO3[4yXOM WMeeT
MEeHbLLYI0 TenoTy CropaHus v CTaHAapTHbIA ABuratenb Npyu pabote Ha rase OygeT uMeTb MeHb-
LUYIO MOLLHOCTb, YeM TOT Xe ABuraTtesib npyu paboTe Ha XWAKOM Ton/mvse. HecMOTpsa Ha HekoTopble
HegocTaTtkv, ra3oba/lioHHbIE aBTOMOGUIM MOoJTyyatoT BCe 60/bluee pacnpocTpaHeHNe B MUpeE.

Mepes TeM Kak nogatb ras B Kamepy CropaHusl, HyXHO CHU3WUTb €ro AasfieHne, A5 Yero Uc-
NoMb3yT chneunanbHble peayKTopbl. CXWKEHHbIN ra3 npefBapuTeslbHO NepeBoauTcs B rasoob-
pa3Hoe COCTOsIHWE C MOMOLLBI0 UCapuTens — crneunasbHOro Tenn006MeHHUKa, NOAKIHYEHHOIo
K cMCTeMe OXIaxaeHua asuratens.

Bce 60sblue U3BECTHbIX NMPOU3BOAMTENEN aBTOMOOGWUIEN CEpUHO BbINyCKalOT MOAeNW, npea-
Ha3HayeHHble ONA 3KCcnjyaTauuy Ha ABYX BuAax TOMIMBa — XUAKOM U rasoobpasHom (Volvo,
BMW, HAT, Rover n gp.). Ha atnx aBToMO6WIAX napasinesibHo ycTaHaBIMBalOTCA ABE CUCTEMbI M-
TaHnsa — 019 XKUAKoro Tonamea m gna rasa (puc. 2.101). Bogutenb MOXET C NMOMOLLbIO KOHTPOS1b-
HOro yCTpoliCcTBa MepeknoyaTb paboTy AsuraTens Ha TOT W Apyroi BuA TonavBa W ONpeaensite
OCTaToK /II060ro TonMBa C MOMOLLLI KOHTPOJIbHBLIX NPMOOpPOB.
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Puc. 2.1 01. ABTomMo6unb BMW 316 g moxeT  Puc. 2.102. EMKOCTb ANns rasa npoun3BOACT-
paboTatb Ha GEH3MHE U CXWMXKEHHOM rase Ba komnaHun Ford Motors

Heob6xofymo pa3mMeLlaTb ra3oBble 6a/ioHbl B 6€30MacHOM MecTe, YTOGbl OHW He 6binu noBpe-
XOeHbl B cnyyae aBapun. VHoraa 6anioHbl ycTaHaBNMBalOT B 6araXHOM OTAENIEHVUN NErKOBbIX aB-
ToMo6umneld, HO pacrnonaratT MX NpyM 3TOM KaK MOXHO Jasiblle OT 3afHeli YacTu aBToMOGuUNs,
KOTOpasi MOXeT NOABEPrHyTLCS yAapy npyu aBapun. Ha rpy3oBbix aBTOMOGUNSAX 6asiioHbl ANs CXa-
TOro rasa 06bIYHO pasmeLLalnT Mexay pamoi 1 rpy30oBoi NaaTtdopmoii. Y aBTobycoB 6asinoHbl Mo-
ryT pacnonaratbCs Ha Kpbille. HekoTopble MPOU3BOAUTENN U3rOTaB/IMBAOT EMKOCTU A/ Fa30BO-
ro TonavMBa M3 KOMMO3WUTHbIX MaTepuasioB crneuuasnbHOW opMbl ANS NyYLEro WCnosib30BaHus
ob6bema b6araxHuka (puc. 2.102).

HALL/B ABC

OfHMM 13 CNoCco60B MOBbILIEHNS MOLLHOCTU ABUraTenss BHYTPEHHEro CropaHvs SBSeTCA yBenu-
YyeHne KofMyecTBa MOCTynaroLlero B UMAnHAPbLI Bo3gyxa. ofjava B ABuratenis Bo3fyxa rnpu nono-
XWUTENbHOM [aBfieHNW HasblBaeTCs HagayBoM. B HacTosee BpeMs 3apybexHbiMu hrpmamn npo-
nssogutcsa ot 50 go 90 % pBurateneli ¢ HagoyBOM OT 06LLero o6bemMa BbiNyCKaeMblX ABUraTesnei.

B A3C nNpMMeHSl0T MexaHW4yeckuin Hagays, Korga BO3[yX 3aKkauMBaeTcs crneuuasibHbIM Ha-
COCOM (KOMMNPECCopoM), VMewLWUM MeXaHWYeckuin npusod, W TypboHaaays, NpU KOTOPOM
KOMMpeccop NpuBoauTCsA B AelcTBME TYpOMHON 6narogaps sHeprun otTpaboTaBlmx rasos. Typ6o-
KOMMpeccopbl NonyynnM Haubosbluee pacrnpocTpaHeHue.

B Typ6okomnpeccope MCNonb3ylTca LEeHTPobexHble Hacockl. Mog aeicTBueM LEeHTPO6EXHbIX
CuW/1, BbI3BaHHbIX BpalleH/em Kosieca C ionaTkamu, Bo3dyX oTépacbiBaeTcs K nepudepun Koneca,
a B €ero LeHTpe co3faeTcss paspexeHue, 4to obecneumBaeT BcacbiBaHvwe Bo3gyxa (puc. 2.103).
[ns achbdhekTrBHOM paboThbl Typ6OKOMNpeccopa vacToTa BpalleHMs Kosieca KoMnpeccopa [o/mKHa
ObITb OYeHb BbICOKOM He MeHee 50-1 00 Tbic. MUH'L.

Mpn pab6ote A3C w3 BbINyCKHOrO TpybGOMpoBoZa MoA AaBfieHWEM BblGpachiBAOTCA NPOAYKTbI
CropaHusi, KOTopble MMET BbICOKYI0 Temnepartypy. [OTOK rasos NpPMBOAWUT BO BpallieHWe KOneco
TypbuHbI, KOTOPOE NepefaeTcs 3akpenneHHoMy Ha O6Llem Basle Kosiecy komnpeccopa.

Onsa poctmxenuns dpasbl Haaaysa, T. €. MOMEHTA, KOrja AaBfieHne BO3fyxa Ha BrycKe npeBbICUT
aTMocepHoe, Heo6xoAMMO, YTOOLI Bblnia JOCTUTHYTa OnpefAesieHHan Yactota BpalleHns TypouHbl
(He meHee 60 000 mwuH'1). Mpu Manbix 060poTax ABurarens Typookomnpeccop paboTaeT B AeXyp-
HOM pex<uve (yactota 5 000-1 0 000 mMwuH'1l). HeobxoAMMO yuuTbiBaTb, YTO Hamuve TYpOVHbI
B BbIMYCKHOM TpakTe CO34aeT COMpPOTUB/IEHNE BbIXOAY OTpaboTaBLUMX ra3oB.



CyuiecTByeT fBe npo6nembl, CBA3aHHble
Cc HaggyBom ABurateneii. MNepsas 3aknovaeTcs
B TOM, 4TO [AaBfieHMe HaadyBa yBenn4ymBaet
cTeneHb cCxXxaTus pABuratens u ysenuumsaet
CKNOHHOCTb ABuraTensa Kk geToHauuu. Bropas
npo6nema cBA3aHa C TeM, 4To YeM Gofblue Ya-
cToTa BpalleHuss KoneHyaToro sasna, TeMm 605b-
we o6bpasyeTcs oOTpaboTaBWMX rasoB WU Tem
6bicTpee BpaljaeTcs KoMnpeccop, yBennyusas
KONM4yecTBO BO3AyXa, NOCTynalowero B LUAUH-
Apbl. 3TO NPUBOAUT K YBENIMYEHUIO MOLLHOCTU
asuratens uM OJHOBPEMEHHOMY YBEMYEHUIO
KonmyecTBa oTpaboTaBWUX rasoB C Mocrneayto-
WM pocToM uYucna o60poToB TypbuHbl. Ecnn
He npejycMmoTpeTb CcreynanbHbiX Mep, 3TOT

Puc. 2.103. Cxema paGoThl TypGoKomnpec- npouecc npuBeAeT K paspyweHuio AeTaneil

copa nBuratenss wim Typ6okomnpeccopa.

NMPOMEXYTOYHOE OXNAXAEHWNE BO3AYXA

MN3BecTHO, 4TO cxXaTume BO3fyxa NPUBOAUT K MO-
BbILIEHWIO ero Temnepartypbl. B coBpeMeHHbIX
HafyBHbIX ABUraTensx 4acto NPUMEHSAIOT Npo-
MeXyTO4YHOe oOxnaxjeHune nocTynawwero or
Typ6okomnpeccopa Bo3gyxa (puc. 2.104).
C aToll uenblo BO3AyX, CxaTblii B Typ6okoMm-
npeccope, noctynaet B crneuuanbHblii Tenao-
06MEHHUK, B KOTOPOM BO34yX OxjlaxjaeTrca [0
Temnepatypbl 50-60 "C. OxnaxpgeHue BO3ay-
Xa flaeT BO3MOXHOCTb Y/NyYlWIUTb HanojIHeHune
UMAIUHAPOB 3a cuyeT YBE/IMYEHUA MIOTHOCTU
BO3/yXa W CHU3UTb BEPOSATHOCTb BO3HWKHOBEHUSA
AeTtoHauun. OxnaxfeHue Bo3jyxa nosbiWaet
MOLLHOCTb fBuratens ¢ HaggyBoM MpUMEpPHO
Puc. 2.104. Typ6OKOMNPeccop ¢ MPOMexy- Ha 20 % npu OAHOBPEMEHHOM YyNy4lleHUn TOonM-

TOYHBIM OXNaXAeHUeM NNBHON 3KOHOMWYHOCTH.

PErYNMPOBAHWE OABNEHUA HALAYBA

MpuHUMN perynnpoBaHna 3aknw4yaeTca B OrpaHM4yeHMM 4acToTbl BpaleHus Typbokomnpeccopa
nocne JOCTUXEHMA Heo6XoAMMOro aaBneHus Hagayea. C aToii Lenblo UCNonb3yeTcs cneunanbHblii
nepenyckHOW knanaH, KOTOPbIA OorpaHMYyMBaeT KONMYEeCTBO OTpaboTaBlIMX ras3oB, MPOXOAALLMX ye-
pe3 TypbuHy (puc. 2.105).

B cucteme Bbinycka nepef TypbuHoli umeeTcss o6BoaHON (6alinacHblii) kaHan, KOTOpbIi gaet
BO3MOXHOCTb OTpaboTaBWMWM rasaM MWHOBaTb TypOMHY. OTOT KaHan OTKpblBaeTCs Mepenyck-
HbIM KnanaHom. YyBCTBUTENbHbIM 3/1IEMEHTOM KfanaHa siBAsSeTca NoANpyXuHeHHas Mmem6paHa,
Ha KOTOpPYl BO3AeWCTBYIOT ABe NPOTMBOMNOMIOXKHO HanNpaB/ieHHble CWU/bl: CuNa CXaTus NPYXUHbI
n faBneHne Bo3gyxa nocne Typb6okomnpeccopa. Mpu AOCTMXKEHUM 3afaHHOr0 AaBfeHWs Hagpy-
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Ba MeMb6paHa npormbaeTcs, CXuMas Npyxu-
Hy, @ COefJMHEHHbIi ¢ MembpaHoli knanaH oT-
KpbiBaeT 06BoAHON kaHan. .[laBneHve Hagaysa
MOXHO OTperynmpoBaTb NpeaBapuUTeNbHbIM
CXaTveM NPYXUHbI.

B coBpeMeHHbIX gBuratensx c TypboHaa-
aysom (puc. 2.106) makcumanbHoe pfaBrie-
HVWe HajayBa perynvMpyertcs cMcTeMol ynpas-
nenus gsuratenem. KomnbioTep nonyyaet
CUrHau1 OT fJaTumka abCoMITHOrO AaBfeHus,
CpaBHMBaeT €ro C Be/IMYUHON HOMMWHA/IbHO-
ro 3HauyeHuss pfaBfieHWs, cofepxaliumcs
B NamaTu, W ynpasnsieT 3/1eKTPOMarHuTHbIM
nepenyckHbiM knanaHoMm. Pa6oTa 3nekTpo-
MarHMTHOTO KnanaHa KoppekTupyeTcsi B 3a-
BMCUMOCTU OT CKOPOCTHOIO M Harpy3o4HOro
pexvmoB gsuratens.

Pvc. 2.105. PerynupoBaHue Hagaysa: 1— Ko-
Jleco Komnpeccopa; 2 — MOALWMUMHUKA poTopa,;
3 — Korneco TypbuHbl; 4 — nepenyckHoli knanaH

nogava
BbIXO/J BO3Ayxa Macna

BbIXOJ
rasos

BaKyyMm

Puc. 2.106. Typb6okomnpeccop Garret: 1 — nonaTtku Typ6uHbl; 2 — KOpnyc TypOuHbl; 3 — Ten-
nosas 3awurta; 4 — Kopnyc noALNNHUKOB; 5 — ynop; 6 — 3awuTHas naactuHa; 7 — Kopryc KOM-
npeccopa; 8 — andpysop; 9 — knanaH; 10 — Hacoc komnpeccopa; 11 — ynnoTHeHwe; 12 — nog-
LWNMHKK; 13 — BTy/IKa noAwunHuka; 14 — 3ac/ioHka
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OueHb BaXHbIi BoNpoc — BbIGOP npa-
BU/IbHOTO pa3mepa TypouHbl 419 KOHKPeTHO-
ro gsuratens. B nepsbix gBuratensx c Typ6o-
HagdyBOM AN N1ETKOBbIX aBTOMoO6GuUnei
1970-x IT. UCMOMBb30Ba/IUCb TOTOBblE KOHCT-
pyKuuu, paspaboTaHHble, Kak mpaswio, As
avseneil 60nbINX TPY30BbIX aBTOMOOWEN.
Takvue ycTpoiicTBa faBann Xopowwuii pe-
3ynbTaTt A1 yBE/MYEHUS MaKCMMasbHOM
MOLLHOCTW, HO OblaM HeadhpekTUBHbIMK A5
nosyyeHnss GOJBbLIOTO KPYTSLLEro MOMEHTa
B CpefHEM Auana3oHe 4acToT BpalleHus
ABuraTtens, T. €. 419 NONyYeHUs SOCTaTOYHON
npuemMucTocT asToMo6unsa. Bonblume Typ-
O6VHbI  TpeboBanM HEKOTOPOro BPEMEHU
Ha «pacKpyTKy», Korga npu HeGOsMbLUMX Ha-
rpyskax OTKpbiBanacb ApoccesibHasi 3ac/loH-
Ka, 4YTO MPMBOAMIO K 3a[epXKe HapacTaHus
[aBneHns Hagayea. ITOT 3dhpekT Mnosyunn
HasBaHue Typ6OosiMbI.

Puc. 2.107. Cxema paboTbl Typbokomnpec-
copa C U3MEHSIEMOIi reomeTpuei

BONbWMHCTBO COBPEMEHHbIX TYpOOKOM-
NpeccopoB JerkoBbIX aBTOMOGWNE KMelT
He6osblIMEe pa3mepbl U BbICOKYI 4acToTy
BpaLLeHus.

[ 1a Toro 4tobbl yBENMUMTL AManasoH vac-
TOT BpaleHua Asuratens, npu KOTopbIX
Typ6oHaaays obecrneuymBaeT MOBbILIeHWE Aa-
B/IEHUA, MPUMEHSAIDTCA NO ABa TypbOOKOM-
npeccopa Ha ogHoM Asuratene. OauH Typ6o-
Komnpeccop paboTaeT npyu HU3KMX obopoTax,
a BTOPOV Mpu BbICOKMX. B nocnefgHux nokone-
HUAX HagdyBHbIX [Buratenein crtanv npume-

Puc. 2.108. BHewWwHwii Bug Typ6okomnpecco-  HATbCA TypGOKOMNpeccopel ¢ nepemeHHoi

pa Cc M3MeHsieMoll reomeTpuei reomeTpuneii (puc. 2.107), KOTOpble COXpaHsi-
fOT BbICOKYK CKOPOCTb ras’oB Mpu Masbix

Harpyskax, Tak 4to TypbuHa Bceraa BpallaeTCsl C HYXHOM CKOpocTblo. B Taknx Typ6okoMnpecco-
pax NOTOK HanpaBAsieMblX Ha TypBUHY ra3oB yNpaBfseTcs C MOMOLLbI0 CrieumasibHbIX NoBopaym-
BalOLWMXCSl 3aC/IOHOK. OAHOBPEMEHHbI MOBOPOT 3aC/IOHOK MPOM3BOAUTCA C MOMOLLbIO LUTOKA
BaKyyMHOI kamepbl. PaspexeHue B KamMepe peryvpyetcs 3/eKTPOMAarHUTHbIM  KnanaHoM
Mo CUrHasly KOMMbloTepa.

Komnanua DaimlerChrysler, koTopasi Ha cBoux aBToMo6unisax Mercedes B TeueHne NPOAOSIKU-
TE/IbHOTO BPEMEHW MPUVMEHSA MEXaHW4eckuii HagayB, ceiivyac Wcnonb3yeT Typ6okomnpeccop
C M3MEHSIEMOI1 reoMeTpueit, B KOTOPOM MOBOPOT 3aC/IOHOK OCYLLECTB/ISIETCA C NMOMOLLBI0 3/1EKTPO-
nsuratens (puc. 2.108).

Mpu paboTe crucTembl Typ6OHaAAYBa NPOVCXOAUT CUMbHBIA HarpeB TypOuHbI, a KOMMIpeccop ocTa-
€TCS CpaBHWUTENIbHO XOMOAHbIM. OueHb BaXKHbIM Y3710M, OMpeaensolmUM A0roBEYHOCTb TypOOKOM-
npeccopa, SBAseTcs y3en MoAWNNHUKOB Bana. O6bIMHO Mac/o A CMas3ky MOALMMHMKOB NojaeTcs
nog, JaBNeHNEM U3 CUCTEMbI CMa3ku ABuratenisi. ViHorga /i noBbilleHns paboTocnoco6HOCTY Haaay-
Ba MPVMEHSIOT OX/TaXAEHEe Kopryca TyPOuHbI XUAKOCTbIO U3 CUCTEMbI OXTaxxaeHws aguratens. IMoc-
e NPOAO/MHKMUTENIBHOIO ABWXEHUSI Ha BbICOKO CKOPOCTM aBTOMO6MNSA ¢ Typ6oHaaayBOM Typ6uHa Mo-
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Puc. 2.109. inzencHblii gBuratenb ¢ Typbo- Puc. 2.110. Typ6okoMnayHAHbIV ABUratesnb

HaaayBOM Scania

>KET PacKpYTUTLCSI 0 BbICOKMX CKOPOCTEl (COTHU Thicsid 060pOTOB B MUHYTY). [locrie ocTaHOBKW ABU-
ratenis TypboKOMNpeccop OCTaHaBMMBAETCA He cpasy, a Macso y>ke He MOCTynmaeT K MOALIMMHMKAM.
UTo6bl He MPOM3O0LLIO0 NOBPEXAEHWST MOAWMUMHUKOB, PEKOMEHAYETCS nepef BbIKIOYEHWEM ABuraTe-
N1 aaTb eMy BO3MOXHOCTb HEKOTOpOEe Bpemsi nopaboTaTb Ha XO/I0CTOM XOpy.

OueHb XopoLlo cuctema TypboHagayBa paboTaeT B An3esnsx. OTpaboTaBLuve rasbl B Ansene xo-
nofHee, yem B GEH3VHOBBIX ABUraTensax, 4to obneryaet paboTy Typ6okoMnpeccopa, W, Kpome To-
ro, B Au3efie He CYLLECTBYET OMACHOCTW BO3HWKHOBEHUSI AeToHauuu. [03TOMy HecnyyaiiHo, 4To
Typ6oHaaayB ycTaHaB/IMBAETCA MOYTW Ha BCEX COBPEMEHHBIX AM3E/bHbIX ABUraTesisix NerkoBbixX
asTomo6unen (puc. 2.109).

B MHOroumMnnHApOBbLIX ABUraTensix ¢ 6oMbLUMM paboyM 06LEMOM HEKOTOPLIX PY30BbIX aBTO-
MoGuneli oTpaboTaBLuMe rasbl NPOAO/MKAKT 06/1afaTh 60bLUOKA 3HEpPrven, fake nocie MPOXoX-
JeHna Typ6okomnpeccopa. 3Ty SHepruild MOXHO WMCMOMb30BaTb A5 Aa/bHENLero noBbILLEHNS
MOLLHOCTHbIX XapakTepucTuK ABUraTensl, co3gaBas Tak HasblBaemble TypOOKOMMNayHAHble ABura-
Term (puc. 2.110). B Takom fgpuratefnie 4YacTb SHEPrM OTPaGOTaBLUMX ra3oB UCMOMb3yeTcs Ans
pacKkpyumBaHusi AOMOSIHATENBbHOM TypOuHbI, KOTOpas yepes rMapaBanyeckyto MydiTy cBs3aHa C Ko-
NEeHYaTbiM BasioM. Takasi KOHCTPYKUMA [aeT BO3MOXHOCTb, YBEIMUUTL KPYTSLLMIA MOMEHT Ha Bane
ABuratensi.

MEXAHWUYECKUA HALAYB

MexaHn4ecknin HagayB NOSIBAICS paHblue TypbGoHafAyBa, HO A0 HACTOSILLEro BPEMEHW OcTaeTcs
anbTepHaTuBOl TypboHagayBy. YacToTa BpalleHUsi Hacoca-koMmmnpeccopa /60 MexaHU4Yeckon
cucTeMbl Hafaysa NPsSMO MPOMOPLMOHATbHA YacToTe BpPALLEHWs KOJIEHYaToro Basia (MOCKOSbKY
nprMBOAUTCS OT Hero). MoaToMy U KOMYECTBO BO3dyxa MpW HagdyBe NpPONOPLUOHA/IbHO 4YacToTe
BpalLeHus. [py 3TOM WCKIIOYAKOTCA BbICOKME TemnepaTtypbl U 3aiepk<ks Hagdysa. C apyroii cto-
POHbI, CUCTEMbI MEXaHW4YEeCKOro Hazayea 3aHuMMaloT 60/blie MecTa, TPebyrT cneumasibHoro npu-
BoZa (00bI4HO 3yGuaThlii peMeHb) M CUMIbHO LUYMST. B KayecTBe HacOCOB B CUCTEME MEXaHWYEeCKO-
ro Hagaysa MOFYT WCMOMb30BATbCSA pas/iMyHble YCTPOCTBA, HO Havbosbluee pacnpocTpaHeHve
nonyunnn HarHetatenu tuna Ruts (puc. 2.111; 2.112).
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Puc. 2.111. Cuctema mMexaHuyeckoro Hag-  Puc. 2.112. [lauratenb C CUCTEMOW MexaHu-
AyBa c HarHeTatenem tuna Ruts yeckoro Hapgaysa

SAXNTAHVE B ABUTATENIAX

Pab6oTocnocobHOCTL GEH3MHOBOrO ABWratens 3aBWCUT He TOMbKO OT CBOEBPEMEHHOV nodaun
B €0 LWAMHAPbLI TOMMBHO-BO3/YLLIHOM roptoyeli cMecu W Mocneaylowero yaaneHus npoaykTos
CropaHusi, Ho U BOCM/IAMEHEHUS B Hy>KHblii MOMEHT roproYeil CMecu OT UCKPbl C MOMOLLbIO CUCTe-
Mbl 3aXuraHus. Mckpa npockakvBaeT Me>kdy anektpogamu ceeun 3axuraHus (puc. 2.113). Cee-
ya BBOpauMBaeTca B pe3bL60BOe OTBEPCTVE, BLINOSHEHHOE B rosioBke 6/10Ka.

CBeun 3axuraHus 3a MHOrMe rofbl CBOEro CyLIeCTBOBaHUA MPUHLUNWASIBHO Maslo U3MEHW-
JCb, HO 3a CYET MNPUMEHEHUS HOBEWLLMX MaTepuasioB U COBPEMEHHBIX TEXHOMOMWA cTann Gonee
HafleXXHbIMU 1 AOMITOBEYHbIMU. HeKoTopble CBeun C MNATUHOBLIMU 3M1EKTPoAaMy MOryT Mpocny-
XWTb 0o 100 Tbic. kM npobera aBTOMOGUNA.

[ns Toro 4toGLlI Me>KOy 3MeKTpodaMu CBeun 3axuraHusa (puc. 2.114) npockouwna KcKpa,
Ha Hee HY)XHO nofaTb BbICOKOe HanpshkeHune (He meHee 20 QOO B). Ha aBTOMOGUNSAX, B KOTOPbIX UC-
MOJIb3YHOTCA UCTOYHUKW 3MEKTPUYECKOrO TOKa C HanpshkeHnem 12 B, 471 nosydyeHnss BbICOKOTO Ha-
NPSHKEHVS MPUMEHSIETCA KaTyLlka 3aXkuraHms — TpaHcdopmarop ¢ AByMs 06MoTkaMu (MepBUYHON
1 BTOPWUYHOIA), OT/IMYAIOLLMMUCS YMC/IOM BUTKOB.

KaTywka 3axuraHmna (puc. 2.115) nmeeT BHYTPeHHW cepaedHunk. BTopnuHas o6MoTKa, nmeto-
Wwas 6orbliee YWUC/IO BUTKOB, HaMoTaHa BOKPYr cepgedHuka. OfuH ee KOHel, COefVHEH C LIeHT-
pa/lbHbIM  BbIBOAOM KaTyLIKW, & BTOPOM — C HW3KOBOJIbTHOW K1eMMoii. [lepBnyHas obmoTka
(C MEHBLUMM 4MCNOM BWUTKOB) HamoTaHa MOBEepX BTOPWUYHONR, W ee BblBOAbl COEAMHEHbI C HU3KO-
BO/IbTHBIMU K/TIeMMaMW.

Ha BTOpMYHON O6MOTKE KaTyLUKM 3aXWTaHWs BbICOKOE HamnpspkeHue BO3HUKaeT focse Toro,
Kak yepes nepsBuyHy0 06MOTKY MPOMAET MMMY/IbC TOKA HWU3KOTO HAaNPsHKEHWS.

MOMEHT onepexeHus 3axuraHus SIBMSETCS BeCbMa BaXHbIM NapameTpoM W [O/DKEH perynu-
poBaTbCs B COOTBETCTBUAM C U3MEHEeHUSMU 0BOPOTOB W Harpysku Asurartens. Ha nepebix aBTOMO-
OUMBHBIX ABUraTENAX OMEepexeHne 3aXUraHus PerynimpoBasiocb BPY4HYIO, A/ YEro Ha NpuoopHOM
LWTKe aBTOMOBUNA pacnonaranack cneunanbHas pyKosiTka. 3aTeM Ha CMeHy pydHOMY perynsito-
py npuwen pacnpegenutens 3axuradusa (puc. 2.116).
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Pvc. 2.113. Cseua 3axuraHuss 6eH3MHOBOro
auratens: 1 — KOHTaKTHas ravika; 2 — opeb-
peHve wu3onsaTopa (bapbepbl 418 TOKa YTEUKn);
3 — KOHTaKTHbIA CTEpXeHb; 4 — Kepamuyeckuin
n30n4T1op; 5 — MeTamdeckuin kopnyc; 6 — To-
KONpOBOAALLMIA CTEKOrepMeTuK; 7 — YNIoTHU-
TefbHOE KOMbLO; 8 — TennooTBoAswan Lwaliba;
9 — UeHTpaIbHbI 371ekTpos; 10 — TensIoBoi Ko-
Hyc nsonatopa; 11 — paboyas kamepa; 12 — 60-
KOBOW 9/1€KTPOA, «Macca»; h — 1cKpoBoii 3a30p

Puc. 2.114. Paboyas 4yacTb CBeYM 3axura-
HUS1 C NJATMHOBLIMUK 3MEKTpoAaMuU

Puc 2.115. KOHCTPyKUMA KaTyLKW 3axura-
HUA: 1 — KpbllKa; 2 — KOHTaKTHOEe rHe3fo;
3 — BWHT; 4 — BbIBOJ, HU3KOIrO HarpsXeHus;
5 — ynnotHuTensLHasa npoknagka; 6 — KosbLe-
BO MarHMTONpoBof,; 7 — nepBuyHas 06MoTKa;
8 — BTOpMYHas ob6moTka; 9 — dhapdopoBbIii
n3onatop; 10 — Koxyx Katywku; 11 — TpaHc-
dopmatopHoe Mmacno; 12 — ceppeyHuk;
13 — kapToOHHasA npoknagka; 14 — KOHTaKTHas
NnpyxuHa

Moa KpbIWKO pacnpegenutensi, B KOTO-
pyl0 BXOAWT OAMH BbICOKOBO/IbTHbIV MPOBOA,
OT KaTyWKN 3aKNUTaHUA W BbIXOAUT HECKOJIbKO
MpoBOZOB, MO OAHOMY K Kaxzioil cBeue 3a-
XUTaHusl, PacnosioXeH LEHTPOGEXHbI Me-
XaHW3M. B 3TOM MexaHuW3Me WMeeTcs [ABa
rpy3vka, ypaBHOBELLUEHHbIE MPYXUHAMU, KO-
TOpble pacxoAsTcs Mpu BpalleHun Bana pac-
npegenuTens 1 yBennumBaloT yros ornepexe-
HAS 3aXWUraHusi Npu yBenMuYeHun 060pOTOB
ABuratensi nytemM noBopoTa OMOPHOI niacTu-
Hbl, Ha KOTOPOW PacnosfioXeHbl KOHTaKTbl
npepblBaTeNs cMCTEMbl 3axuranus. Baonon-
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Puc. 2.116. KOHCTPyKUMA AaTynka-pacnpepenntens 3axuraHua: 1 — kopnyc; 2 — rpysuk
LEHTPOGEXHOTO perynsTopa; 3 — BWHT KpenjeHns noAwunHuKa; 4 — BakKyyMHbIi perynsrop;
5 — npyxXunHa BakyyMHOro perynsropa; 6 — gnadparma; 7 — wWrylep; 8 — MarHMTonpoBoj poTopa;
9 — MOCTOSIHHBIA MarHuT; 10 — potop; 11 — Kpblwka; 12 — nomMexonoAaBuUTeNbHbIN PEe3NCTop;
13 — BbIBOAbI; 14 — LEHTpPasibHbIN KOHTaKT; 15 — 6eryHok; 16 — cmnbl,; 17 — BUHT KpenneHus
poTtopa; 18 — obmoTka ctatopa; 19 — BWMHT KpenneHnus ctartopa; 20 — cratop; 21 — marHuTo-
npoBog, 06MOTKM cTatopa; 22 — onopa cratopa; 23 — NOAWWUMHUK;, 24 — MNpPyXUHa TPYy3nKa,;
25 — ynopHble Waiibbl; 26 — BTy/Ka; 27 — Ba/lvK; 28 — NjacTHa OKTaH-KOppekTopa; 29 — wwaii-
6a; 30 — npyxuHHoe Konbuo; 31 — wmudT; 32 — MydTa npuBoaa
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Puc. 2.117. Cxema KOHTaKTHOW cuctembl 3a-

XuraHuna: G — UCTOYHUK aHeprun (reHepartop

W akkymynsatopHas 6atapes); CL — KOHAEeH-

cartop; 1— npepbiBaTesnb; 2 — KaTyLlKa 3aXu-

raHud; 3 — pacnpegenuTesib 3axuraHus; Pvc. 2.118. BeckoHTakTHaa cucrtema 3axu-
4 — uncKpoBble cBeYn raHma Bosch

HeHVe K 3TOMy yCTaHaB/MBAETCA BaKyyMHbI Perynsitop, KOTOpbli M3MEHSeT MOMEHT 3axura-
HUSi B COOTBETCTBMM C Harpy3koi (4em Bbile Harpyska, TEM HWXKe AaBfieHne BO BMYCKHOM Tpy-
6onpoBoge).

Takas KOHCTPYKLMS MpOCYyLlecTBOBasia A0BOMbHO A0nro. CO BpeMeHeM, MeXaHWYecKyto
KOHTaKTHYK cucTemy 3axuraHma (puc. 2.117) 3ameHwnn Ha 6onee HafeXHyl, GECKOHTaKTHYHO
(puc. 2.118). B 3TOif cucTeme pacnpegenvTenlb 3aXWUraHvus 3aMeHeH Ha JaTyvk-pacnpegenvTenb

8 9 10 11 12 13 14

Puc. 2.119. MiHanBnAyanbHas KaTylwka 3axuraHmsa: 1— neyatHas nnarta; 2 - 3ajanowuii ka-
ckaf; 3— avopg EFU; 4 — aneMeHT BTOPUYHOIA 06MOTKM; 5— NpoBog, BTOPUYHOI 06MOTKM; 6 — KOH-
TakTHas MeTaliMyeckas MnacTuHa; 7 — CTePXeHb BbICOKOrO HanpshkeHusl; 8 — pasbem nepBuuy-
HOW uenn; 9 — npoBOA, NepBUYHOI 06MOTKM; 10 — 1-06pasHblii cepAeyvHuK (BHYTPEHHWIA);
11 — nOCTOSHHbI MarHuT; 12 — 0-06pasHbIli cepfeyHuk (BHeWwHu); 13 — npyxuHa; 14 — cu-
JINKOHOBasA M30vpyloLas 060104ka
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N KOMMYTATOp. .JaTuuk-pacnpesenutens BblAAET yNpas/AoLLMe UMMYbCbl HU3KOTO HanpsxeHus
N pacnpefenser UMNynbCbl BbICOKOrO HanpsKeHUs Mo OTAefbHbIM CBeyaM 3axuraHus. PaboTa
6EeCKOHTaKTHOro JaTyMka OCHOBaHa Ha Mcnonb3oBaHuun adpdekta Xonna. B aToli cucteme eule cy-
LLeCTBOBA/IN MeXaHU4yeckne AeTanum, KOTopble He obecneyvBanyi BbICOKON HafEeXHOCTM.

B coBpeMeHHbIX ABuratensx MexaHuyeckuii pacnpegenutesib YCTYna MeCTO 3NEKTPOHHbIM
cuctemam. Ceivac ero oyHKUMIO BbIMOHAOT WM OTAENbHbIE 3/TEKTPOHHbIE MOAYNW, WK, vaile,
SM1EKTPOHHbIN 610K ynpaBneHns. KaTylikn 3axuraHus MHAMBMAYasbHble A1 KaKAOro LMAMHApa,
uHorga Ans nmapbl LuaMHApoB (puc. 2.119). 310 no3BonseT 060iTUCL 6€3 BbICOKOBO/bTHbIX
NPOBOAOB, MOBLICUTb HAMNPSHXKEHUE U YBENYUTb HALEXHOCTb CUCTEMbI 3axuraHus. lonyyeHve
KaX[0ro MCKpOBOrO paspsja Mpou3BOAUTCH MO 3NEKTPOHHbLIM CUTHaaM C O4YeHb BbICOKOM
TOYHOCTbIO N 6€3 NUCNO/b30BaHNA KaKux-1nmbo NoABUMXHbIX yacTteii. Bo mMHorux asuratenax nckpa
obpasyeTcs He TO/bKO BO BpeMsA TakTa okatus (3T0 3Ha4MT, 4YTO Kaxkgas cBeya reHepupyet
WCKPOBOI paspsf Kaxablli pas, korga nopueHb goxoauT o BMT). CogepaHue BpegHbIX KOMMO-
HEHTOB B OTpabOTaBLUMX ra3ax Mpyv 3TOM HECKO/IbKO CHUXaeTcs .

NCTOYHVKN SNEKTPUYECKOIO TOKA

Camble nepBble aBTOMOGU/IN HE UMENN UCTOYHUKOB 3/1EKTPUYECKOTO Toka. [, 1 nosyyeHus UCKpbI
B CUCTEME 32XWraHusi WCMO/Ib30Ba/IM MarHeTo, KOTOpble He HYXZAATCH BO BHELUHEM MWCTOYHWMKE
3Heprun. B KauecTBe OCBETUTE/IbHLIX MPMBOPOB MCMOb30Ba/IMCL aleTueHoBble dioHapu. Jpura-
TeNb Myckasy BPyYHYH C NOMOLLBI0 3aBOAHON pykoATh. CO BpeMEHEM Ha aBTOMOGWAW CTau ycTa-
HaBNMBaTb aKKyMy/siTOpHble GaTapen, KOTopble MCMOb30Ba/IMCh KaK WCTOYHWKU 3/1EKTPUYECKOro
TOKa [/11 OCBELLEHNS, MycKa ABUraTtesisi C NOMOLLbIO CTapTepa, NpYUBOAA CTEK/IO0HMMUCTUTENER 1 apy-
TUX 3NeKTponoTpebuTeneli 1, HakoHel, A4S pa6oTbl BCEX CUCTEM aBTOMOGWUNS Mpu HepaboTato-
Lem asuratesie WM npu Masioii YacToTe ero BpalleHus.

B kayecTBe aBTOMOGW/IbHBIX aKKyMy/IATOP-
HbIX 6aTapeii B OCHOBHOM MNPUMEHSIOTCA CBUH-
LIOBO-KMC/IOTHbIE aKKyMYNsTOpHble 6aTtapew,
cobpaHHble W3 OTAE/bHbIX aKKyMy/saTOPOB-
cekunin (puc. 2.120).

CBVHLOBO-KNCNOTHbIE aKKyMYNATOPHblE
b6aTapeun TSxesnble U He camble 3PEKTUBHbIE
M3 CyWEeCTBYHOWMX Ha CErofHAWHUA [AeHb,
HO OHW OTHOCWTE/bHO AELUEBbI U CNOCO6HBI B Te-
YeHne KOPOTKOro BpPeMeHW oTAasaTb TOK B He-
CKOMIbKO COTEH amnep, Heobxoaumbli A4S
nUTaHNs 31eKkTpuyeckoro ctaptepa. CBMHLLOBO-
KUCMOTHbIA aKKyMyNATOp COCTOMT U3 CBUHLO-
BbIX 3/1EKTPOLOB, MOrPYXEHHbIX B EMKOCTb
C pacTBOPOM CEpPHOW KUCMIOTbl (3/1eKTponu-
Tom). B pesynbTate B3avMoAeincTBUS 3EKT-
podOB C 9MEKTPO/IMTOM Ha HUX BO3HUKaeT
pasHoCTb noTeHuuanoB. OTAENbHbLIA akKymy-
NATOP VMEeeT HanpsxeHue okoso 2 B. 1 1a To-

Puc. 2.120. AkkymynsatopHaa 6artapes ro 4tobbl MNOMYyYUTb HanpskeHue, Heobxoau-



Puc. 2.121. N'eHepaTop NepeMeHHOro Toka

MOe A/11 NUTaHUS 3/1eKTPUYECKO ceTu aBTOMOOWAA, akKyMynaTopbl COeAMHST nocnejosa-
TeNbHO M COGUpAatOT B aKKyMy/nsiTOpHylo 6aTapeto. HanpspkeHne 60pTOBOI CETW NTErKOBbIX aBTO-
mob6uneli coctasnsier 12 B. [, 1a nonyyeHus 3TOTO HaMpPSDKEHUS COEAMHSIIOT NOCnefoBaTeNbHO
LWEeCTb OTAENbHbIX aKKyMynsiTOPoB. Ha HEeKoTOpbIX rpy30BbIX aBTOMOOWNAX C AU3efbHbIM ABUra-
TeneM B GOPTOBOW 3MEKTPUYECKOW CEeTU MCNOMb3ylT HanpskeHne 24 B. [ 19 nycka ausenei
TpebyeTca 6o0/iee BbICOKOE HarnpshkeHue, KOTopoe HeobXoAuMMO /19 paboTbl 60s1ee MOLLHOro
cTapTepa. Ha Takux aBTOMOOGWUIAX UCMOMNb3YIOT BE COEMHEHHbIE MOCNEA0BaTE/IbHO akKyMyns-
TOpHble 6aTapen ¢ HanpshkeHvem 12 B.

Mpu paspsige akkyMynsTOPHOW 6aTapen MAOTHOCTb SMEKTponuTa nagaet. [Mpu 3apsgke akky-
MynATOpHOV 6GaTapen K ee BblBOJaM MOABOAWTCA 3nekTpudeckuii Tok. Batapes 3apskaeTcs,
a MI0THOCTb 3N1EKTPOIUTA MOBbLILIAETCS.

[ 19 3apsagkn akkymMynaTopoB M NUTaHWsA BCex NoTpebuTenein Toka npu ABMXEHUM NnoTpeboBa-
JIUCb TeHepaTopbl 3/1EKTPUYECKOro Toka. CHavyana NpPUMEHSI/INCL TeHepaTopbl MOCTOAHHOIO TOKAa,
a nocne MosIBIEHUS HaAEXHbIX MOYNPOBOAHMKOBBIX BbINPAMUTENER OHU OblIN BbITECHEHLI 6oNee
3(hPEKTVBHBIMN reHepaTopamMu nepemMeHHoro Toka (puc. 2.121).

leHepaTopbl NepemMeHHOro Toka MOLLHee, obecrneynBaloT BO3MOXHOCTb 3apsaKu akKyMynaTo-
pa npu masbix 060poTax ABuUratens, Ho TpebyeTcs cneunasbHblii BbINpsAMUTENb, YTOOLI Npeobpa-
30BaTb NEPEMEHHbI TOK B NOCTOSHHbIN. [ 189 nogdepXaHus MOCTOSHHOW BENMUMHBI HanpshKeHUs
(npymepHo 14 B) He3aBMCKMMO OT 060POTOB ABUraTesns UCMO/b3YTCA PErynsaTopbl HanpshKeHus.
CoBpeMeHHble 3/1IeKTPOHHbIE PEryniATopbl UMelT HebOosbLUMe pasMepbl W, Kak npaswso, ycTaHas-
NINBaOTCA HEMOCPeACTBEHHO Ha reHepartope.

B aBTOMOGUIAX UCMONMb3YyeTCS OAHOMPOBOAHASA CXeMa 3/1eKTpoobopyaoBaHMs. BTopbiM nNpoBo-
[OM («Macca») CNYXWUT METa/IIMYECKNIA Ky30B aBTOMOGMNS. Ha 60/1bLUMHCTBE aBTOMOGUEN C «Mac-
COVi» COefMHAETCA OTpULLATe bHbIA NOMOC UCTOYHUKOB TOKA.
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Puc. 2.122. l'eHepatop € XUAKOCTHbIM OXJ/1aXx
OeHvnem

Mo mepe coBeplLIEHCTBOBAHUA KOH-
CTPpyKUMM aBTOMOOUNA nosABNAeTCa Bce
605blie noTpebuTeneli  3N1eKTPUYECKOro
TOKa, a TakkKe MHOI0 HOBbIX 3JIEKTPOHHbIX
cucTem, CepBOMNPMBOAOB C 3/1eKTpojBuUra-
Tenamum u T. 4. PaspabartbiBaloTca 31eKTpu-
yeckne ycunuMTenu pyaeBoro ynpasfeHus,
TOPMO3Hble MexaHuW3Mbl C 3/1EKTPONPUBO-
Jom v ap.

MOLLHOCTM MPUMEHSIEMbIX CErofHsA reHe-
patopoB NepeMeHHOro TOoKa, MNUTalLnX
3N1eKTpoobopya0oBaHMe aBTOMOOUNA Hanps-
XeHnem 14 B, koTopoe TpebyeTca And
3apagkn  12-BONbTOBbIX aKKYMYAATOPHbIX
6aTtapeil, cTaHOBMTCA HepocTaToyHo. [lo-
TpebHass MOLLUHOCTb WCTOYHMKA 3f1EeKTpuye-
CKOTO TOKa Ha COBPEeMEeHHbIX aBTOMOOWIAX
foxoant oo 2 kBT. CyulecTsylolime reHeparo-
pbl C TPyAOM ChpaBAslOTCA C BO3pocLluel
Harpyskoit. KomnaHus BMW pa3pab6otana
reHepartop C >XWAKOCTHbIM OXNaXAeHUeM,
BK/IIOYEHHbIM B CUCTEMY OXNaXAeHus aBura-
Tena (puc. 2.122).

MepcneKkTUBHBIA NyTb COCTOUT B TOM, YTO-
6bl NOAHATL BbIXOAHYIO MOLLHOCTb reHepatopa
nepemMeHHoOro Toka Kak MuHuMym fgo 5 kBT.

Ha cerogHAWHWIA feHb SBASETCA NMPaKTUYECKU peLleHHbIM BOMpPOC O Nnepexofde Ha 3/1eKTPoo6o-
pyAoBaHne aBTOMO6UNA ¢ HanpshkeHvem 36 BMecTo 12 B, a reHepartopbl nepeMeHHOro toka 6y-
oyt paboTtatb ¢ HanpsbkeHnem 42 BmecTo 14 B. lNMpakTnyeckum 3TO MakCMMasibHO BbICOKOE Ha-
npskeHue, KOTOPOe MOXHO WCMoJb30BaTb 6€3 LOMOMHUTE/bHbIX Mep 6e30MNacHOCTH.

Puc. 2.123. Pa3spes cTtapTepa
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MepeBop, anekTpuyeckux cuctem Ha 36 B
TpebyeT NpUMEHeHUs cneuuasibHbIX akKyMyns-
TOpHbIX 6aTapeil. JT0 caenatb He Tak TPYAHO,
T. K BCe 6aTapeun, BHe 3aBMCYMOCTM OT VX Hanpsi-
XEHWSA, COCTOAT U3 COOTBETCTBYIOLLETO Yuncna oT-
[ernbHbIX akkyMyiATopoB. Kpowme Toro, paspaba-
TbiBAOTCA 60ee ahdheKTVBHbIE aKKyMyNSTOPbI
1 6aTapen Ha TON/IMBHbIX 3/1emMeHTax (M. . 8).
Ceituac nyck gsurateneii NpousBoguTCs C Mno-
MOLLbH0 3/1EKTPMYECKNX CTapTepos (puc. 2.123),
KOTOpbIE UCNOJIL3YIOT HanpskeHne 12 wm 24 B.
OCHOBY Takux CTapTepPOB COCTaB/SAET 3/1eKTPO-
ABuraTtesib MOCTOSAHHOTO TOKa C 3/ieKTpomar-
HUTHbIM AUCTaHLMOHHLIM  BKIOYEeHMEM. OHM
MUTAKOTCA OT akKyMynsaTopHoli 6aTapen. Crap-
Tep NpMBOAWT BO BpalleHVe MaxoBuK ABurate-
na yepes 3ybuatyto nepegauy.
Mepexon K 6Gonee BbICOKOMY HarpshKeHuo Puc. 2.124. CrapTep-reHeparop Ha MaxoBu-
JaeT BO3MOXHOCTb WCMO/Mb30BaTh CTapTepbl-re- Ke asuratens
HepaTtopbl (puc. 2.124), BCTPOEHHblE B MaxOBUK
asuratens. C NOMOLLbIO TakWX YCTPOCTB He TOMbKO SIErko MpoBopaYnBaeTcst koneHyarsidi Ban A3C npu
mycKe, YTo AaeT BO3MOXHOCTb [TyLLMTb ABUraTeslb MPU KaXKJON OCTaHOBKe W MyckaTb ero npv TporaHbe,
HO W MCMO/Ib30BaTb €ro Mpy UHTEHCMBHOM pPa3roOHe COBMECTHO C OCHOBHbIM Asurareniem (cMm. . 8).
Vcnonb3oBaHue HanpskeHua 36 B Takxe BbIro4HO 4/19 3/1EKTPONpoBOAKM. Bonee BbICOKOE Ha-
NPsHKEHVEe 03HAYaeT, YTo Ta Xe camast MOLLHOCTb MOXET ObITb NnepefaHa no 60s1ee TOHKUM NPOBOAaM.
B 60/bLUMHCTBE COBPEMEHHLIX aBTOMOOW/IEN S/1EKTPONPOBOAKA CTala OYEHb C/IOXKHOW U [OPOroii.
K KaXAoMy M3 MHOTOYUCNEHHbIX 3/IEKTPUYECKMX YCTPOWCTB aBTOMOOGWUNA [O/MK<Hbl ObITb NOABEAEHbI
Kak cuioBble, Tak 1 ynpasnsioLpe npooga. locnegHne ¢ MOMOLLBIO BbiKOUaTeneli n pene 3ambi-
KatoT WM pasMblKaloT COOTBETCTBYHOLME uenu. YMCno ynpasnstowmx NPOBOAHUKOB MOXET ObiTb
oyeHb 60MblwMM. CerofHs GOMbLUMHCTBO NPOU3BOAMTENEVi aBTOMOBGWUIE HaYMHAKOT WCMOoNb30BaTh
[OpYroii NoaxoA, Npu KOHCTPYVMPOBAHMM 31eKTPonpoBoAKkn. CuioBble kabeny OocTaloTcs, a ynpasnsio-
e 3aMeHATCA My/IbTUNIEKCHBIMU NIUHMAMA (pyC. 2.125). Ynpasnstowme curHasbl 419 pas/inyHbIX
YCTPOICTB MOryT nepeaaBaTbCs MO BbICOKOCKOPOCTHLIM LUMHAM C WCMOJ/Ib30BAHWEM KOAUPOBAHHbIX
curHasios. [py TakoM Mogxofe 3/1eKTPONPOBOAKA 3HAUNTESILHO YNPOLLAETCA U MOSAB/IAETCA BO3MOX-
HOCTb MPOCTOr0 ANArHOCTUPOBAHUA HEUCNpPaBHOCTEN CUCTEM aBTOMOGMA C MOMOLLBbIO KOMMbOTEpPA.

Puc. 2.125. CpaBHeHne aBTOMOOWSIEN C pasHbIMU TUNaMKn 3/1EKTPONPOBOAKN. MNpuMeHeHne
MYNbTUM/IEKCHBIX JIMHUIA AaeT BO3MOXXHOCTb CYLLECTBEHHO YMPOCTUTb 3/IEKTPONPOBOAKY
aBTOMOGUNA



rnABA 3

TpaHcMuccmss aBTOMO-
6uns BbINOMHSET aBe TpaHCM I/ICCMFI
hyHKUMU: OHA nepenaeT
KPYTALMIA MOMEHT OT ABK-
ratens BeAylm Korse-
caMm aBTOMOOWNSA, a Tak-
Xe V3MEeHseT ero Besnu-
Y/VHY W HamnpasfieHune.

Mpy nepegade KpyTsLlero
MOMEHTa TPaHCMUCCHUS,
KpoMe Toro, nepepac-
npegensieT ero Mexay
oTAeNbHbLIMU Konecamu.

HA3HAYEHVE

Jpvratenu BHyTpeHHeEro cropaHusi, SBASIOWMECA HA CEroAHSLIHUA AeHb OCHOBHbIM WCTOYHUKOM
SHEprun 4ns aBTOMOOGUIENR, UMEKT MaKCMMasibHble 3HAYEHWS KPYTALLEro MOMEHTa M MOLLHOCTU
MpY pasHbIX 3HAYEHUSX YacToTbl BPALLEHWS KOMEHYaToro Basia ABWrartens. TOro 4Tobbl UC-
nonb3oBaTb COOTBETCTBYHOLLME 060POThHI ABUraTens Npu pPas/iMuHbIX CKOPOCTAX ABWXEHWS aBTo-
MO6MNA, HEO6XOAUMO UMETb BO3MOXHOCTb M3MEHSTb MepefaToyHoe uncio TpaHcmuccmn. ObLee
nepefaToyHOe YMCI0 TPaHCMUCCUM B /060 MOMEHT BPEMEHW MOXHO OMnpefeniTb OTHOLLEHVEM
YaCTOTbl BpALLEHMS KOMIEHYaToro Basia ABuraTens K 4acToTe BpalLeHVsi BefyLuyx Kosiec.

KpyTAwmini MOMEHT, nepejarolmiica Ha Beayllee KO/eco, onpedensieT TAroBoe ycunuve, geict-
BylOLLleE B KOHTaKTe Kosieca C AOPOroi. 370 ycunune onpefensieTcs feneHVeM BeMUWHbI KpyTsLle-
ro MOMeHTa Ha pagauyc koneca. [ 1a ABMXeHUs aBTOMOGWUNS HeoBXoAyMMO, YTOObl TArOBOE ycuane
6bl10 6Oriblle CyMMbl CW1 COMPOTWMBIEHUA ABWKEHMWIO (CWIbl COMPOTWMB/EHUS KauyeHWo, CUsbl
COMPOTMB/IEHMS MOABLEMY, CWIbl WHEPLMWU, aspoaMHaAMUYECKOro conpoTuefieHuns). Cymma cun
COMPOTUBNEHUSI ABWKEHUIO U3MEHSIETCSI B LUMPOKUX Npedenax B 3aBUCMMOCTU OT YCnoBuii ABuXe-
HWS, MO3TOMY TpaHCMUCCUS aBTOMOOWUNSA [0/kHa obecrneynBaTb BO3MOXHOCTb M3MEHEHUS TAro-
BOrO yCWIna MyTeM W3MEHEeHWs B LUMPOKOM Juanas3oHe KpyTsawero MomeHTa. MakcumasibHoe
TArOBOE yCW/IME OrpaHUYMBAETCS HE BO3MOXHOCTSIMW ABUratenst U TpaHCMUCCKM, a CLENeHnem
KO/leC C AOPOroi. 3TO ycunmne He JO/MKHO MpeBbllaTh CU/Y CUEMeHWsl, MHave Bepyluue koneca
OyOyT Mpockasib3biBaTb U aBTOMOGW/IbL He CMOXeET ABuratbes. Culy cUensieHMsi MOXHO onpege-
JUTb, YMHOXMB 4acCTb MacCbl aBTOMOOWS, MPUXOAALLErOCH Ha OAHO KOMeco, Ha KoahduumeHTt
cuenneHns — do. KoadhcmumeHT cuenneHns 3aBUCUT OT COCTOSHUS SOPOXHONO MOKPbLITUSA, KadecTsa
M COCTOSIHVA WWH N HaxoauTcsa B npefenax ot 0,1 go 0,9.

Han6orbluee cymmapHoe TAroBoe yCuine MOXET GbiTb peanv3oBaHO, ecim Bce Kojeca aBTo-
MoGUNA GyayT Beaylmu. TeM He MeHee [/ ABUXEeHUs aBTOMOGM/S Mo Aoporam C TBepbiM
MOKPbITUEM [OCTATOYHO [BYX BEAyLIMX KOMEC Ha OfHOW OCW. YBE/MYEHME uuc/a BemylumX Kosiec
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NPUBOANT K YCNTOXHEHNIO TPAHCMUCCUIN U YBENIMYEHUIO MEXAHWYECKMX NOTEPb, MO3TOMY KOHCTPYK-
Topam aBTOMOGW/EN NPUXOAWUTCA NPUMEHATb KOMMPOMMWUCCHbLIE PELLEHUSI B 3aBMCUMOCTM OT Ha-
3HaYeHns aBToMobus.

Bblbop Tvna nprBoAa BeayLyxX KOMec 1 KOMMNOHOBKM aBTOMOOWAS ONpeaensoT BO3MOXHOCTb
B HaMbONbLUEN CTEMNEHN peasiM3oBaTb T€ WM MHble ero cBoiicTBa. OCOBEHHOCTM NpMBOAA OKasbl-
BalOT B/IMSIHNE HA TOM/IMBHYH 3KOHOMWYHOCTb, 6E30MacHOCTb, Maccy U KOMMNakTHOCTb aBTOMOGUNS,
a Takke Ha nokasarenu yCTOW4YMBOCTU, YNPaBASEMOCTN W TOPMO3HOW AMHAMWUKW. Buabl KOMNOHO-
BOK aBTOMOGU/IA, MX NPEUMYLLECTBA M HEOCTATKK, a TakkKe TUMbl TPAHCMUCCUIA BbIIM PACCMOTPEHbI
B IN. 1, a B 3T0lA rnaBe 6yayT pacCMOTPEHbI OCOGEHHOCTU KOHCTPYKLMIA pasfinyHbIX TpaHCcMUccuii
aBTOMOOWNEN.

§20

MEXAHNYECKME TPAHCMNCCUN

Y aBTOMOGW/MEN KNACCMYECKON KOMMNOHOBKM C KOMECHON ¢hopMy/ioin 4X2 KpyTALMA MOMEHT )T ABU-
ratens nepegaeTcs yepes CLensieHne K Kopobke nepefady. B kopobGke nepegay KpyTsLWMiA MOMEHT
MOXET CTYNneH4aTo M3MEHATbCA B COOTBETCTBMM C BK/IOYEHHON nepegadveid. .Jpuratens, cuensne-
HMe 1 kopobka nepejay 06bIMHO 06beAMHATCA B oauH 610K, 06pa3ys cunoBoii arperat. OT Ko-
poGKM mepefay KpyTAWMA MOMEHT nepefaeTcs Yepes KapAaHHyk nepegady K rnaBHOlM nepejade,
roe yBenmumBaeTcs, U faniee Yepes audpdpepeHuman 1 nosyocy NoABOAMUTCA | BeayLyM Kosiecam.
aBHast nepegaya, AnddepeHLman 1 Noyocu ¢ kosiecamMmm obpasyoT BegyLumiA MOCT.

Ecnm cunoBoli arperaT pacnofiaraeTcsl B HEMOCPEACTBEHHOW 6/M30CTU OT Befyllero mocTa
(nepefHenpuBoAHbIE aBTOMOGMAM U aBTOMOGUIN 334HEMOTOPHON KOMMOHOBKM C 3a4HUMMW Befy-
WM Konlecamu), B TPAHCMUCCUM MOXHO O6OMTUCL 6e3 KapAaHHON nepegaqn Me>kay KOpo6Koi
nepegay ¥ rnaBHON nepepadeidl. Mpu Takoli KOMMOHOBKE rnaBHas nepefada v audpcbepeHupan
006bIYHO 06BLEAMHATCA B OAMH arperat, a A1 NpuBoAa BeAyLMX KOMeC WCMOMb3yKTcs Monyocu
C LIapHupamu.

TpaHcMuccM NOMHONPUBOAHBLIX aBTOMOGUNEn ByayT pacCMOTPEHbI HUXE.

Puc. 3.1. Cxema TpaHcMuccum aBTomobuns Puc. 3.2. Cxema TpaHcMuccuu nepepgHe-
Knaccuyeckolh KOMNOHOBKW: 1 — aBuratenb; npuBOAHOrO aBToMO6GuUnA: 1 — pasuraress;
2 — Kopob6ka nepepady; 3 — rnasHas nepejada 2 — rnaBHas nepegada u guddepeHyman;
n gnchdepeHumnan; 4 — kapfaHHaa nepejada 3 — kopo6ka nepepgay
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CLEENIEHVE

MexaHnyeckas TpaHCMUCCUA [AO/DKHA WMETb BO3MOXHOCTb KPaTKOBPEMEHHOro pasbeAuHeHus
OT paboTatollero gsurarens. 370 HeO6XOAMMO MpU OCTAHOBKaX aBTOMOGUAS WM Mpu Nepekto-
YyeHMV nepefay B MEXaHWYECKOM CTyneHyaToli Kopobke nepegad. Kpome Toro, mpu TporaHobe
aBTOMOOWNA C MecTa WM MepekNioyYeHnn nepegady coefuHeHve Bana Asurartenis U TpaHCMuc-
CUN [O/DKHO MNPOUCXOAMTL NNaBHO, 6e3 pe3KMX PbIBKOB. B CBA3WM C 3TMM BO3HWKaeT HeobXo-
OMMOCTb B CreuuasbHOM YCTpoiicTBe, ob6ecrneunBaiollemM MOCTENeHHOe HarpyxeHue apurartens.
B kauecTBe Takoro ycTpoiiCcTBa O6bIYHO MPUMEHSIETCS cLenneHve. lMcnonb3oBaHue cuenneHns
Heo6xo04UMOo ANA NepekyeHns nepefad T.K. €CfiM TPAHCMUCCUSA HaxOoauTCa MOA Harpyskol Kpy-
TAWMM MOMEHTOM, MepekoyeHne HeBO3MOXHO. Mpexae YeM nepexniounTb nepegady, cuensne-
HVWe HeobXOoAVMO BbIK/MOUNTD.

B npuHumne, B kayecTBe cLenneHnss MoOXeT ObITb MCNo/b30BaHa Nbas ynpasnseMas Mydra.

MepBble aBTOMOGUAN GblNM 060PYAOBAHbI NIEHTOUYHLIM CLUEMNIEHNEM, B KOTOPOM MeTas/inue-
cKas fieHTa oxBaTblBasia CHapyXu MeTa/innyeckuin 6apabaH wii npuwkmmanacb K Hemy W3HyTpu
npy NOMOLUY Pa3/INYHBIX PblY&KHbLIX 31€MEHTOB. JIEHTOUYHbIE CLEMeHNss B 0ObIMHOM MOMOXKEHNUN
6blIM BbIK/TIOYEHBI U BKIOY&UINCH NMyTEM MNEPEMELLEHUS pblyara B onpejesieHHoe nosoxeHve. Oc-
HOBHbIM HEAOCTaTKOM JIEHTOYHbIX CLEM/IeHNA 6blna HeobX0AMMOCTb B MCMOMb30BAHUW CAOXKHbIX
PerynnpoBOYHbIX Y3/10B, KOMMEHCUPYIOLUX M3HALIMBAHUE pPaboynx NMOBEPXHOCTEN.

C nosiBNeHMeM KOpPO6OK nepeday CO CKOMb3AWMUMK LUECTEPHAMW MOSBASIOTCA CUEenIeHns
KOHYCHOro Tuna. B oT/iMume OT MOCTOSIHHO BbIK/IHOUEHHbIX IEHTOUHbIX CLEMIEHNIA KOHYCHbIE CLen-
NIeHUs yAepXnBasiuCb BO BK/IHOYEHHOM COCTOSIHUM MPYXWUHON, a BbIKIYaINCh, KOr4a BOAUTENb,

Haxumasa nefasib, CKUMasT MPYXUHY. VIMEHHO
C MepBbIX KOHCTPYKUMWIA KOHYCHbIX MPYXUH
B MpaKTVKy aBTOMOOGWUIECTPOEHUS BOLLEN MPUH-
LM BKOYEHMS CUENIeHNs NpYXUHaMW.

B KOHYCHbIX CLENnNeHusX MnoBepxXHOCTH
TPeHuss cocTaBnAnmn yron 15° ¢ ocbio KOHyca.
KoHyc, npeacTtaBnswwmii coboil BeAoMbli
3/IEMEHT, NepBOHAYa/IbHO MNOKPbIBANCA KO-
Xel, KoTopas TpeboBana TwarenbHOro n Tpy-
[0EMKOro yxofa, HO faxe npu 3ToM 6bICTPO
n3HawwmBanacb. loaTomy BnocneacTsum cra-
SN NPUMEHATLCA NPOKNaAKkM W3 OPUKLNOH-
HbIX MaTepuanoB C acbecTOBOW OCHOBOWA.
MaxoBuK aguratens CAyxwn BegyluMm ane-
MEHTOM CLenIeHns — ero 0604 W3HyTpU
UMeN KOHWYECKYH MOBEPXHOCTb, COOTBETCT-
BYIOLLYIO MOBEPXHOCTM BEAOMOrO 3/ieMeHTa
cuenneHvs. Benomblii 3neMeHT ycTaHaBu-
Ba/icA Ha wWwmuax (NPOAOSbHBIX BbICTyMNax)
Basla KOpPOOKM nepefay C BO3MOXHOCTbIO
0CEeBOr0 MNepeMeLleHns Aa  BbIKIOYEHUA

Puc. 3.3. CuenneHne KoHycHoro Tuna: 1-gna-
HeL, KONleHYaToro Ba1a; 2- Maxosuk; 3-  Mydra
BbIK/IIOYEHUS CLENNeHns; 4 — nefasib CLUENIeHNs,

cuenneHusi. B pabouyem MOMOXKEHUN KOHYC-
Hble MOBEPXHOCTU TPEHUS BbINK CXKaTbl YCUN-
eM VpYXuUubl- HaxaTve nejany COMNPOBOX-

5 — pblyar BbIK/OYEHUA cuenneHuns; 6 — san
cuenneHns; 7 - KOXyX cuensieHuns; 8 -  npy-
XWHa; 9 — KoHycC cuennexus; 10 — dpukum-
OHHaA Haknanka
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BAVBasiacb. MaBHbIM HEAOCTATKOM KOHYCHOTO CLEMeHVsl 6bi10 TO, YTO o6/ajatolyini 60bLLIMM
MOMEHTOM WHEepLUM BELOMbI 3/1IEMEHT JOMTO Bpawascs MOc/ie BbIK/OUYEHUS CLENeHns, 3a-
TPYAHAS Nepek/oueHne nepeaau.

Ha cmeHy KOHYCHOMY CLIeN/IEHMIO NPULLIO MHOTOAMCKOBOE CLiern/ieHne, paboTatllee B Macse.
OHO COCTOSI/I0 M3 YepeayoLMXCsl CTa/bHbIX Y 6POH30BbIX AWCKOB, 3aKPEMN/IeHHbIX Ha LWMLax Cc Be-
[OMbIM U BefywmMm GapabaHamu. Begomblii 6apa6aH ¢ MHOTOYMCNEHHBIMU BeAOMbIMU AUCKAMU
Takke o6nafan 6oMbLMM MOMEHTOM WHEPLMWW, UYTO B 3HAYMTENIbHON CTENeHW 3aTpyAHsiNo nepe-
KNoYeHve nepegad. Kpome Toro, npy 3arycteBaHuM Macsia B XOMOAHYI0 MOrofdy AMCKU CAUNa/ICh
U CUENJIEHNE HE BbIKMOYAIOCH.

Cnepytoleii CTyneHblo B pasBUTAM KOHCTPYKLMM CLENEHNs] SBUIOCH CyXO0e MHOrO[MCKOBOE
cuenneHve. Bepgyuime auckn ero GbiM CHaGXEHbl Haknagkamu u3 OpUKLMOHHOTO MaTepuana,
NPYKIENAHHOTO K HMM C 06Genx CTOPOH. Ho M B 3TOM CLEMNIEHUN COXPaHW/ICS OCHOBHOI HepocTa-
TOK MHOTOAMCKOBbIX CUENeHulA — GO/blWOo MOMEHT WMHEpUMM BeAOMbIX YacTeli CLenseHus,
3aTpyAHAOWWIA nepeknodeHe nepegad. [ayrMM HeAoCTaTKOM Takoro CLenieHus 6bi1o To, 4To
BEOMble MEeTa//INYECcKMe ANCKN, PaCMOOXEHHbIE Me>KOy (DPUKLMOHHLIMK 06LINBKaMK, 06/1aaa-
IOLLYIMN HU3KOW TEenjonpoBOAHOCTbLI), CUILHO HarpeBasiucb Npu NPOBGYKCOBKE, YTO YCKOPANO W3-
HOC HakMafoK, a UHOrAa BO3HUKASIO CWU/bHOE KOPOG/EHWE AUCKOB, NMPUBOAMBLUEE K HAPYLLUEHWO
UNCTOTbI BbIK/IOYEHUSI CLEMNEHNS.

C 1910 r. Ha aBTOMOGUNAX HAYMHAKOT NPUMEHATL O4HOANCKOBLIE cuenneHns. OfHako nepsble
KOHCTPYKUUN HEe MMENN OPUKUMOHHBIX HakNafgok, OUCKA W3roTaBMUBa/ICb M3 4YyryHa MU GPOH3bI
WM U3 yyryHa u ctann. NocTeneHHo npevmMyliecTsa OLHOAMCKOBOro (PUKLMOHHOIO CLen/ieHus
nonyunn Bceobuee npusHaHme, u K cepeguHe 20-X IT. OHO Y)Xe NPaKTUYeCcKn BbITECHSAET npoyune
KOHCTPYKUUN (DPUKLMOHHBIX Mydor.

Ceifyac B TpaHCMUCCUSIX aBTOMOGW/IE BCe yalle MPUMEHSIIOTCA Takxke CLenaeHns, nocTpo-
€HHble Ha WHbIX NPUHUMNAaxX AeACTBUA: TMAPaB/INYECKAE N INEKTPOMArHUTHbIE.

B rugpasnnyeckom cuenneHnn (rmapomydite) Begyluee (HACOCHOE) 10nacTHOe KOseco CBs3a-

HO C ABuratenem, a Befomoe (TypOMHHOE) NonacTHoOe KOJIeCO — C TpaHCMKccKeid. B nonepeyHoit
NAI0CKOCTM Kosieca rmapoMydTbl MMeroT chopmy Topa. B konecax MmerTcs paguasibHble n1onacTu.
O6a Kosneca nomeLleHbl B Kopnyce, 3ano/IHEHHOM Mac/ioM. [pu BpalleHn HacOCHOro koseca Ku-
HeTu4ecKas 3Heprus XuaKoCTh, PacnofiOKEHHON Me>kay ero nonacTaMu u ABWXYyLLEeAcs nog aen-
CTBMEM LEHTPOOEXHbIX CUl, nepeaaeTca TypouHHOMY korecy. [lpu OOCTMXEHUM OnpefeneHHoro
yncna 060pOTOB 3Ta 3HEPrMsl CTAHOBUTCA AOCTATOYHON A8 TOro, 4T0Obl aBTOMOOW/IbL TPOHY/ICA
C MecTa, a Mpu Aa/lbHenwem yBennyeHun uyucia obopoToB kosieca rmapomydhTbl HauMHaloT Bpa-
LLATbCA NPaKTUYECKN C OAMHAKOBOWN CKOPOCTLIO.
Mwpomydra B KauecTBe CamMOCTOATE/IbHOIO ar-
perata, BbINOJHAOLWENO QYHKUMM cuenneHns
B TPaHCMWUCCUN aBTOMOOWNSA, He UCMONb3yeT-
cA, Tak Kak gns obecnevyeHnss ee BbIK/THYEHUSA
npy nepekIlyeHun nepegady Heob6xo4uMo CO-
3[aBaTb C/IOXKHYIO CUCTEMY €€ OMOPOXHEHMS.
Moatomy rugpomydta npvMeHsieTcs BMecCTe
C 06bIYHbIM (PPUKLMOHHBIM CLEM/IEHNEM, KOTO-
poe ycTaHaBnMBaeTCA 3a Heill nocnegosa-
TENbHO W CNAYXUT NWWb ANs NepekoyeHns
nepegau.

DneKkTpoMarHMTHoe MopoLIKOBOe clen-
neHune (puc. 3.5) nony4mno HekoTopoe pac-
npocTpaHeHne Ha aBTOMOGUNAX Masoro
Knacca. Begywumm anemeHTOM cuenfeHus Puc. 3.4. MHOroguckoBsoe cuenseHue, pabo-
ABNAETCA  Max0BWUK C 3aKpenjeHHbIMU Taluiee B macrne
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Ha HeM MarHuTonpoBogamMu € 06MOTKaMu
BO36YyX/JeHus. Bepnomblii auck 3akpenseH
Ha Befyllem Basie KOpobkn nepegady. Mex-
4y MarHMTonpoBofamMu W BeLOMbIM AWCKOM
MMeeTcsl BO3A4YLUHbIA 3a30p, B KOTOPbIA BBO-
anTca  cneuvanbHblii  OPUKUMOHHBIA  MOpo-
LWOK, o6najarowuii BbICOKUMU MarHUTHbIMU
csolictBamu. [pn OTCYTCTBUMU TOKa B 06MOT-
Kax BO3OYyXAeHus Me>kay BedyluMMu 1 Befo-
MbIMA  3/IEMEHTaMW  CLENIeHuss CcuaoBol
CBSA3N HET — cLenseHne BbIkYEeHO. Ecim
K o6MOTKam BO30OYXAeHWs NoABOAWUTCA
3MEeKTpUYecknini Tok, To 3a cyeT obpasoBa-
HUA MarHUTHOrO MOASA, YacTUubl NOPOLLKA
BbICTpPaMBaKTCS MO CU/IOBbIM JIMHWUAM Mar-
HWTHOTO MOASA, W CO3[aeTcs CUI0BOe B3au-
MOZEeNCTBUE MexXay Beaylwumu 1 BeLOMbIMU
afnemeHTamu cuenneHus. Cwunosas CBf3b
3aBMCUT OT CW/bl TOKa, MoOcTynatwLuiero B 06-
MOTKY BO36YyxAeHus. OCHOBHOE A0CTOMHCT-
BO Takoli KOHCTPYKUWM 3ak/oyaeTcsi B TOM,
4yTO ynpaBfieHne CLensieHneM MOXHO nepe-
HecTu Cc nefanun CueneHnss Ha py4yHoOW, KHO-
MOYHbIV BapuaHT yrnpaBfeHuns, YTO aKkTyanbHO
[N BoAuTenei ¢ orpaHNYeHHbIMU hU3NYECKM-

MU BO3MOXHOCTSIMU.
Puc. 3.5. 3/MeKTPOMArHUTHOE MOPOLIKOBOE

cuenneHuve: A, b, B— 3a3opsbl; 1— Beaywas PpuUKLMOHHOE OfHOAMCKOBOE cLensne-
yacTb; 2 — HEenoABWXHbI/ Kopnyc; 3 — 06MOT- HWe B GOMbLUMHCTBE Cl/lydaeB ABAsSeTCA on-
Ka BO36yxaeHus; 4 — Beaomas uacTb TUMa/IbHbIM KOHCTPYKTMBHbIM peLleHnem ans

paccmMaTtpvMBaemMoro ysna TpaHCMUCCUW.
Cxema OAHOAMCKOBOrO CLENeHns npefcraBneHa Ha puc. 3.6. OHO COCTOMT M3 BeAyLMX yac-
Teli: MaxoBuMKa, KOXyXa, HaXMMHOro AucKa, Bpaljalllerocs € 4acTOTOW KoneH4aToro Bana
AsuraTtens, 1M BeAOMOrO AMCKA, PAacrnofiOKEHHOro Ha LWaMuax Begyliero Bana Kopobku ne-
pegau.

Kpome TOro, BO PMKLMOHHOM CLEMNMEHNN BbIAENSAOT rpynny AeTasneil, ocylecTBAALLINX
BK/IIOYEHMNE-BbIK/IIOYEHNE U MPUBOSA CLeneHns. BknloyeHue cuensieHns OocyLlecTBAseTCcs Mog,
JeicTBreM CWfbl, CO34aBaeMON MpYXMHaMu, a BblKIOYEHNE — B pe3y/nbTare MNpPeofoseHns
3TOli cunbl NpW BO3AEWCTBMM Ha Nefjanb CUenseHus, kotopasi obecrneumBaeT nepemeLleHue
BbDKMMHOIO MOALUUMHUKA.

B 3aBMCMMOCTM OT TUMa MPYXWH, CO3JaloLMX CKMMatoLLMe CUfbl, (DPUKLUOHHBbIE CLENIeHns
pasgensTcsa Ha:

— cuenneHust ¢ nepuchepuitHbIMM NpYXUHaMK:
— cuenneHns ¢ UeHTPasibHOl KOHMYECKOW NPYXMHOIA,
- cuennenns ¢ guadparmeHHoi MPYXMHOIA.

BONbLNHCTBO MeXaHW4Yecknx TPaHCMUCCUIA COBPEMEHHBLIX f1erkoBbiX aBTOMOGMNel umelT
cuenneHns ¢ guadparMeHHor NpPYX1HOA.

Ha rpy30Bbix aBTOMOOGMAAX HALWM MPYMEHEHUE [BYXAUCKOBbIE CLENEHWS, UCMO/b30BaHne
KOTOPbIX BbI3BAHO HEOOXOAMMOCTbLIO yBENMYEHUST MoWaan NOBEepxXHOCTel TpeHust 6e3 yBennye-
HUA BHELUHWX pasMepoB CLEMNIeHUs.

K KOHCTpYKUMU cuenfieHns NpeabsBasioTca onpeaeneHHble TpeboBaHus.
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MnaBHOCTb BKAOUEHUA. 3TO TpeboBaHWe AMKTYETCA HEO6XOAMMOCTbIO CHYDKEHWS AMHaMuye-
CKMX Harpy3ok B TPaHCMUCCMW MpU TporaHbXM aBTOMOGWIS C MecTa W NepekIioyeHun nepedad.
[ HepaBHero BpemMeHu 411 PPUKLMOHHBIX CLUENIEeHN NPUMEHSNNCL B OCHOBHOM (HPUKLIMOHHbIE
Haknafikv, B COCTaB KOTOPbIX BXOAWIM acGecT, HanosHATENN U CBsI3yoLmMe MaTepuasbl. B HacTos-
Llee Bpemsi Bce Oosibllee pacnpocTpaHeHne nonyyarT PPUKUMOHHbIE Haknagakn 6e3 acbecta wim
C MUHUMASIbHBIM €ro cofepXaHneM. 3T0 CBA3aHO C TeM, 4To acbectoBas MNbllb MPU3HaHa ONacHoW
ONA 300pOBbS YenoBeka.

KOHCTPYKTMBHO NMaBHOCTb BK/IOYEHUS CLEMNIEHUS JOCTUraeTcsl obecneyeHreM MofaT/MBOCTU
BegoMoro aucka. C aToli Lenbio BeAOMble AUCKN NEerKoBbIX aBTOMOOMEN BbINOMHATCA paspes-
HbIMWN, C HeKOTOpOVI KOHYCHOCTbI W/ BbIMYK/1IO0CTbHO CEKTOPOB.

16 15 14

Pabouuit xog He meHee 14 mMm

Pvc. 3.6. OgHoAnCKoBOE cuenneHne: 1— kapTep cuenieHns; 2 — MaxoBuk; 3 — PUKLNOHHbIE
Haknagky BeLOMOro Aucka; 4 — HaX<UMHO/ AWCK; 5 — OnopHble Konbla; 6 — AuadparmeHHas
MPYX<uHa; 7 — MOJLUMMHMK BbIK/IIOYEHNSA CLEMNEeHNs; 8 — nepBUYHbIA Ban KOPOGKM nepegay;
9 — noposioHoBble Kosbua; 10 — mydira BbikItoveHus; 11 — waposas onopa BUKKN; 12 — KOKYX;
13 — Bwka; 14 — wToK paboyero unnmnHapa; 15 — coegmHuTensHas nnactuHa; 16 — pabounii
umnuHap; 17 — wryuep npokadvkun; 18 — gemndiepHas npyx<uHa; 19 — cTynuua Befomoro aucka
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B atom cnyyae cekTopbl paboTalT Kak nnacTuHyaTble MNPY>XWHbI Me>Kay BELOMbIM [AMCKOM
N OHON M3 PPUKLMOHHBIX HakNafok. Takke Ha NnaBHOCTb BK/IOYEHWS OKasblBaeT BUSHUE Y-
pYrocTb 3/1EMEHTOB B MexaHu3Me BblkoyeHns. C 3Tux nosuuuii cuenneHve ¢ guadparMeHHon
MPYXWHOW, y KOTOPOI Mofat/vBble NENeCcTKN BbINOMHAT PYHKLMN pblHaroB BbIKIOYEHWS, Mpej-
noyTUTesNIbHee, YeM CLensieHne ¢ nepudepuiiHeiMn NPYXUHaMK, y KOTOPOro BbIK/TIOYEHWE OCY-
LLEECTB/IACTCA XECTKUMU pblyaramu.

YuctoTa BbIKNOYeHMA. [MonHoe oTcoenHeHWe ABuraTens OT TPaHCMUCCUK JoCTUraeTcst mno-
NlydyeHeM rapaHTMPOBaHHOrO 3a3opa Me>kdy NOBEePXHOCTAMM TPEeHVS NpY MOHOCTBIO BbDKATOM
neganv cuennexHus. [na OBYXANCKOBOrO CLUENIEHNS UMEETCs CrneumanbHoe yCTPOCTBO AN Mpu-
HYAWUTENbHOTO NepeMeLLeHns BHYTPEHHEro BefyLero AuUCKa B MOJOXeHVe, Mpu KOTopoM oba Be-
[JOMbIX UCKA HaXOOATCSA B CBOGOAHOM COCTOsSIHUM (puc. 3.7).

MpefoxpaHeHne TPaHCMUCCUM OT AMHAMUYECKUX Harpysok. JuHamuuveckue Harpysku
B TPAHCMMUCCUU MOTYT ObITb €4UHUYHBLIMU (MUKOBbLIMK) U NepuoguvecknMun. MUKOBbIE Harpysku
BO3HMKAIOT MNPy PE3KOM WM3MEHEHWUMW YIIOBOW CKOPOCTU TPAHCMUCCKM, Hanpumep npu BK/OYe-
HUM cuensieHnss 6pockoM nefasiv, NMpu Haesfe ia HepPOBHOCTb. YUTOObI He MPOM3OLLIO NMOSIOMKU
B TPAHCMUCCUM, CLEMNIEHNE LO/DKHO OrPaHnuuUTbL MNpefesibHoe 3HayeHue Harpysku nytem npo-
OYKCOBKM.

Mepvoguueckne Harpyskn (KpyTuibHble konebaHusa) BO3HUKAKOT B pesy/ibTare HepasHOMep-
HOCTW KPYTSALLEro MOMeHTa Aguratens. [na raweHus KpyTWibHbIX KonebaHuidi TpaHcMuccun
B BEJIOMOM [MCKe CLeMNeHnss ycTaHaBNMBaloT racuTeslb KpyTuibHbIX konebanuii (puc. 3.8). Cry-
nuua BeAOMOro Aucka u cam BefOMblli ANCK CBA3aHbl Me>kdy COOO0I He XeCTKo, a Yepes npyxu-
Hbl racutens. KonebaHus, BO3HMKalOLiMe B TPAHCMUCCUK, Bbi3blBAOT OTHOCUTE/ILHOE YI/10BOE
CMellieHe BeLoMOro Aucka u ero CTynuubl 3a cyeT fedopmauun NpyxuH racutens, a 310 cme-
LLleH/e CONPOBOXAAETCA TPeHWeM (PPUKLMOHHBIX 3/1IEMEHTOB racuTens. Takum obpasom, raiue-
HUE KPYTU/IbHbIX KonebaHuii NpoMcXoAuT 3a CcYeT cun TpeHuus. Kpome Toro, racutesb, W3MEHSs
XECTKOCTb TPaHCMUCCUW, He JonycKaeT BO3MOXHOCTU HAaCTYMN/eHusi pe3oHaHca B TpaHCMuccun,
BbIBOAA PEe30HaHCHbIe 4acToTbl 3a 06/1acTb pabounx 4acToT fBuUraTess.

MpymeHeHne [BYXMaccOBbIX MaxOBWKOB
B KOHCTPYKUMK ABuUratens no3sosauao nepe-
Z] HECTU racuTeflb KPYTW/bHbIX KonebaHuin wu3
BEIOMOro AMcka B MaxoBUK. Takoe KOHCTpYyK-
TUBHOE peLleHre NO3BONSET yNpoCTUTb cue-
njeHne, CHU3MTb MOMEHT WHepuuM BeLOMOro
ancka v, cnefoBaTesibHO, YMEHbLUNTb Harpysku
Ha 3M1eMeHTbI yNpaBfeHns Kopob6Kol nepedad.
BrnepBble Nofo6HbIE cuensieHns NOSABUAUCH
B 1985 .

MopfepxaHue HaAXUMHOTO ycunusa
B 3ajlaHHbiX npefenax B npouecce 3kKc-
nayatauuu. B npouecce akcnayaTtauuu
B pesynbTate W3HOCA (DPUKLUMOHHBLIX Ha-
KNafoK HaXWMHOW AUCK nepemelyaeTcs
B CTOPOHY MaxOBWKa, MW3MEHSsl XEeCTKOCTb
NPYXWH cuenneHns. B cuenneHun c nepw-
PEPUAHLIMN NPYXMHAMU, KOTOPbIE UMETNN-

Puc. 3.7. YcTpoiicTBo, o6ecneuusatolee HeliHyto ynpyryto xapaktepuctuky (puc. 3.9),

rapaHTUpoBaHHbIl  3a30p Mexay no-  9TO MPUBOAWUT K CHUKEHMIO HaXMMHOTO yCu-

BEPXHOCTAMM TpeHMs: a — pbluakHoe; /W8 W NepejaBaeMoro MOMEHTa TpeHust

6, B — CO LUTOKOM W MpyxuHoli; S — paGo-  BMVIOTb [0 HACTYNNeHMs NpoGyKCOBbIBaHMA
cueneHus.

unin 3a3op
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Puc. 3.8. Tacutenb KpyTUbHbIX KOebaHwuii: Puc. 3.9. Ipadomkn ynpyrux xapaktepucTuk
1— auck; 2 — cTtynuua; 3 — cyxapb; 4 — npy-  NPYXWH: 1 — cuenneHne ¢ nepudepuiiHsiMm
XUHa; 5 — cTanbHasA waiba; 6 — PUKUMOH-  NpyXuHamu; 2 — cuenneHne ¢ auadparmen-
Has waliba HbIMW MPYXUHaMU

B cLenneHnsx ¢ gnadparMeHHoii NpyWHOM, KoTopas MMEeEeT HeIMHeliHyI YNpyryto XxapakTepu-
CTVKY, YCU/IME MPU U3HOCE HaKNa[oK MOAAEPXKMBAETCS MPUMEPHO MOCTOSIHHLIM.

MpumMeHeHne AnadparMeHHOV NPYXUHbI MO3BOJISET YNPOCTUTL KOHCTPYKLMIO, Tak Kak npu-
MepHO BABOE COKpallaeTCs 4MC/o AeTasnell, yMeHbLUaeTca pasmMep CUENIEHNs, a NpyXuHa Bbl-
MOJHAET elle M (OYHKLMIO pbluaroB BbIK/IOUYEHWs. [AuadparM eHHas npyxuHa o6ecneumBaet
paBHOMepHoe pacnpefesieHne ycuius no Bceil Haknagke. BaxkHbIM NpeumyLiecTBOM Avadppar-
MEHHOI NPYXUWHbI, MO CPABHEHWIO C NEepPUPEPUINHLIMKU, SBASIETCA TO, YTO NPU MOBLIWEHWN YTI/O-
BO/i CKOPOCTY MaxOBMKA LLEHTPOGEXHbIe CUMbl HE UCKaXaloT ee XxapakTepucTuky. Kpome Toro,
KaK BUAHO M3 puc. 3.9, MNPy BbIKMIOYEHUW CLENIEHUS YCUMe NPYXWUHbI CHUXAeTCs, uTo o6ner-
yaeT ynpaBfieHne cuensieHmeM. B HeKOTOpbIX KOHCTPYKUUAX C AvaddparMeHHol NpyXWHOW Bbl-
nyknasi CTopoHa NpYXWHbl HanpasfieHa BHYTPb CUENeHUs. 3T0 No3BOo/sSieT HECKO/IbKO YMEHb-
LUMTb LUMPUHY arperata, HO YCIOXHSET KOHCTPYKLMIO BbDKMMHOIO 3/IEMEHTa M NpUBOAA.

MepBOHaYa/IbHO AuadpparMeHHas MpyXuHa MosiBUMNAach B CLEMIEHUSIX JIETKOBbIX aBTOMOGW-
neii. Apnroe BpeMsi NpYMeHEHWE ee B CLENIEeHNUsIX rPy30BbIX aBTOMOGUEN CAEPXMBAIOCH TEXHO-
JTOTUYECKOI C/IOXHOCTbLIO M3TOTOB/IEHUS MPYXMHLI GO/BLLIOTO AYameTpa.

nPmBOA CLIEM/IEHNA

Mp1BOA, OPVKLMOHHOTO CLENSIEHNS MOXET BbiTb MEXaHU4YeckuM, FMAPaBINYECKUM WM 3M1EKTPO-
MarHuTHbIM. Ha 60/bLUMHCTBE aBTOMOGW/IE NPUMEHSAIOTCS MexaHWueckue U ruapasmyeckue
NpUBOAbI. DNEKTPOMArHUTHbIA NPUBOA NPUMEHSIETCS PeaKo, B OCHOBHOM Mpy HEOBXOAMMOCTM aB-
ToMaTU3aUMM npouecca ynpas/eHus cuensieHneM. i 06neryeHns ynpasfieHnsi Ha HEeKoTOpbIX
aBTOMOGUNSIX B NPUBOAE CLEMNIEHWUS WCMOMb3YT MHEBMATUYECKNE W BaKyyMHblE YCUIUTENN.
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B kayecTBe npvBoAa CUEnIeHNs HebOosbLUMX NIETKOBbIX aBTOMOOWIEN 4acTo MCNOb3YI0T MeXaHu-
yeckuii TpocoBbIl MpuBoA. Ero npeumyliectsamu SBAAOTCA MpOcToTa M gelleBnsHa. OpfHako
M3HOC PPUKLMOHHBIX HaKNagoK Npy Takom Tune MpvBoAa NPUBOAWT K U3MEHEHWIO MOMOXKEHUs mne-
Janv cuenneHvs. MosToMy B KOHCTPYKLMKW TPOCOBOIO MprBoAa 06bI4HO NpefycMOTpeHa BO3MOX-
HOCTb PYYHOW WM aBTOMAaTUYECKOW perysMpoBKu.

MapasnMyeckuini NpyUBOL CLENIEHNS UCMO/b3YEeT CBOMCTBO HECKMMAEMOCTU XUAKOCTW. B Ka-
yecTBe paboyeli XWAKOCTW UCMO/b3YIOT TaKYI0 Xe, YTo U B rMpas/iMyeckoM TOPMO3HOM NpuBoje
(cm. rn. 5). MpuBog MMEET rNaBHbI 1 pabounii LMNNHAPbI, COeANHEHHble MexXay coboi Tpybonpo-
BOAOM. [MnyHxep pabouyero uuanHApa vepes TonkaTeNb AeliCTBYEeT Ha BUJIKY BK/IIOYEHWS cLene-
HUSA, CBA3AHHYIO C BbDK<VMHbIM MOALLIMMHUKOM. [l 19 yaaneHuss Bosfyxa v3 npvseofa B LMAvMHApax
TMApaB/INYecKoro nNpuBoJa YCTaHOB/EHbI CheLnasibHble KnanaHsbl.

WHorga B ruapasnMyeckoM NpUBOAE CLENIEHNs yCTaHaBMBaloT AeMndmpytoliee yCTpoicTso,
KOTOpOe racuT KonebaHusi, BO3HUKAIOLLME NpY B3aUMOAENCTBUM BbDKSUMHOTO MOALLUMMHUKA C 3fe-
MEeHTaMu BbIK/TOYEHUS cuerniennsa (cm. puc. 3.9).

8 9 10

Puc. 3.10 a. Cxema rngpas/iMyeckoro npusoga cuennieHna: 1 — nefaib;, 2 — TOJMKaTESb;
3 — rnaBHbIN UMAMHAP; 4 — MOopLUeHb TonKaTens; 5 — nopLueHb raBHOro LunnHapa; 6 — 6avok;
7 — Tpy6onposos; 8 — pabounii unnHap; 9 — nopueHb; 10 — npyk<uHa; 11 — Buka; 12 — ono-
pa BUIKN; 13 — BbDK<UMHOM MOALUMMHUK
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KOPOBKA MEPEJAY

Kopobka nepepgay (puc. 3.10 6) npefHa3HayeHa Ans U3MEHEHUs B LUMPOKOM Auana3oHe KpyTslle-
ro MOMEHTa, a cfiefoBaTenbHO, U TArOBOr0 YCUNS Ha BedyLyX Kosiecax aBToMobuns u ckopocTeit
OBWXEHNs, Ana obecneyeHns ABMKEHUS 3a4HWM XOAOM, a Takke A1 A/IMTeNbHOro pasobLyeHuns
ABuraTtens OT BefylUMX Konec npu pabote ABuraTesnis Ha XO0M0CTOM Xogy.

K Kopobke nepegay npefbsBnSOTCS creaytolme TpebosaHus:

Puc. 3.10 6. Kopobka nepegay Mx-2126:1 - nepBuYHbIii Bat; 2 - KapTep cuenneHus; 3 - 3agHuii
NOALLUMMHUK NEePBUYHOrO Bana; 4 - GONT KPenieHns BEPXHel KPbILWKW; 5 - BEpXHAS Kpbllwka; 6 - ne-
pesHUii NOALIMMHMK BTOPUYHOTO Basa; 7 - GI0KMpYHOLLEE KOMbLO CUHXPOHM3ATOpa BK/KYEHMS nepe-
naum; 8 - crynuua -V nepegay; 9 - mydora -V nepepgay; 10 - wectepHsa lll nepegaun; 11 - ctonop-
Hoe konbuo; 12 - ctynuua V nepegaun; 13 - mycbra V nepepaun; 14 - wectepHa V nepedaqu;
15 - wectepHsa Il nepegaun; 16 - ponuKoBbIi NOAWMMHKK, 17 - wnoHka; 18 - Mydra-LecTepHs 3ag-
Hero xoga; 19 - 6nokupytoLlee KOMbLO CUHXpOHM3aTopa BkoveHns Il nepegaun; 20 - cTynuua Hl
nepegay; 21 - wecrepHa | nepefaun; 22 - CTepXeHb pblyara nepeknioyeHns nepepad; 23 - yexon
pbluara; 24 - pblyar nepexknioyeHns nepegay; 25 - 3agHuiA NOALWMMHUK BTOPUYHOTO Bana; 26 - dia-
Hel, anacTuyHoli MydiTbl KapfaHHoW nepefaun; 27 - Befyllas LIEeCTepHS NpuBOAa CNUAOMETPa;
28 - caJIbHMK BTOPMYHOTO Bana; 29 - raika chnaHua anactnyHoii Mydorbl; 30 - LEHTPUPYHOLLEE KOb-
Lo; 31 mBTOPUYHbLIN Basl; 32 - YNIOTHUTEND; 33 - rpa3eoTpaxartesb; 34 - waitba; 35 - 3a4HWin 60T
NPOMEeXyTO4YHOro Bana; 36 - 6GONT KpenieHWs KPOHLITeliHa 3aAHeil onopbl CMIOBOTO arperara;
37 - raiika Wnnabkn KPenneHus 3afgHein Kpbiwky; 38 - 3a4HWiA NOALIMMHUK NPOMEXYTOYHOIO Basa,;
39 - 3agHSA KpblwKa KOpobku nepegad; 40 - npoknagka 3agHei Kpbiwky; 41 - vrofbyathbii nog-
WNMHKK; 42 - MPOMEXyToyHas LIecTepHs 3afHero xofa; 43 - OCb MPOMEXYTOYHON LUeCTepHM;
44 - NnpoMeXyTOouHbIl BauT, 45 - kapTep KOpobku nepefay; 46 - nepefHuin NoAWMMHUK NPOMEXYTOY-
Horo Bana; 47 - 60NT NepesHero NOALLIMMHMKA NPOMEXYTOUYHOro Basia.
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— obecrneyeHne ONTUMasIbHbIX TATOBO-CKOPOCTHbLIX CBOMCTB aBTOMOGWUAA MNpW 3a4aHHON Xxapak-

TEepUCTUKe ABuUraTens;

— 6eclwyMHOCTb B paboTe 1 NnepeknioyeHnn nepejau;
— J1IerkocTb ynpas/ieHns;
— BbIcokuii KIMJ

C nosiBfeHMeM MepBbIX MOTOPHbIX 3KMNaxel nosiBuaacb Heo6XO0AMMOCTb NPUMEHEHMS YCT-
POWCTB ANs M3MEHEeHWs nepefaTtoyHOro OTHOLWIEHWMA OT ABuratens K konecam. [pumeHsBLunecs
BHayasle pemeHHble nepefayn, CKOMMPOBAHHbIE CO CTaHKOB, OKa3a/IMCb HECOCTOSATeSIbHbIMU
N 0YEeHb CKOPO CTa/In BbITECHATLCS 3ybuaTbiMy nepegadamu. NepBoit Nogo6HOM KOPOOGKO, nony-
YMBLUEV LUMPOKOE pacnpocTpaHeHue Ha aBTOMO6MNAX, 6blna KOpobka nepefay Co CKOMb3ALMMU
LUECTEPHAMU, KOTOPble MOMN NepemMeLlaTbCsa Ha KBagpaTHOM WM LWIWLEBOM Basie, 4/ TOro YTo-
6bl BXOAUTb B 3aUEN/IeHNe C LIeCTEPHAMMU, YCTaHOBIEHHbIMY Ha APYrOM, napasinesbHOM NepBoMY,
Basie. OHa CKOHCTpyMpoBaHa MHxeHepoMm Amusem JleBaccopom BO PpaHuuu v B 1891 r. 6bina yc-
TaHoB/eHa Ha aBToMo6une «lMaHap-/leBaccop».

Mo npuHUMNYy AeincTBus KOPOGKM Mepefad pasnnyaloT CTyrneHuyatble, 6eccTyneHyatbie 1 KOM-
6uHUpoBaHHble. CTyneHuaTble KOPOGKM Mepejay MMelT MexaHW4eckuii MpuBOo4 NepemeLLeHus
LIecTepeH Mo Banam, a 6ecctyneHyaTble MO3BONAIOT U3MEHATb KPYTALWMIA MOMEHT Ha BefyLumX KO-
flecax, He MeHsiAl MOJI0XeHVe nejasin «rasa.

Ha 60nblINHCTBE NErkoBbiX WU TPY30BbIX aBTOMOOWIAX yCTaHaBAUBAKT CTyNneHYaTble KO-
po6ku nepepay. CTyneHuatble KOpOGKM nepegad MOryT UMeTb pasHOe YMC0 MPUMEHSEMbIX
BasioB. [loNiroe BpeMsA Ha aBTOMOOWIAX NPUMEHANIUCL TOMIbKO TpexBasibHble KOpOobku nepe-
fad. KpyTawwmii MOMEHT OT ABuratens nepefaetcs C NOMOLbIO CUENfeHns Ha Beaywmii san
(NepBuUYHbIN) KOPOOKM Mepefay, Ha KOTOPOM UMeeTcsi LecTepHA. [MapannenbHo Beayliemy
Basly pacnosaraetcsi NpPOMeXyTOUHbI/i Ba/l C HA6OPOM COEAMHEHHbIX C HUM LiecTepeH. Bepy-
LWMA Ba/ HaxoAuTCA Ha OA4HOW OCM C BeAOMbIM (BTOPWUYHBLIM) BasIoM U MOXET ObiTb COEAMHEH
C HUM HanpsMmyl AN NofyyYeHus NpPsSMOR nepefayn c nepefaTtoyHbiM YWUC/IOM, PaBHbIM eau-
Huue. Kpome TOro, ofHa M3 LWecTepeH MPOMEXYTOYHOro Basla Haxo4uTCA B MOCTOSHHOM 3a-
LensieHnn c WecTepHeil Beayllero Bana, a gpyrme — co cBo604HO BpalLalWMMUCA Ha Befo-
MOM Bane wWwecTepHamMu. [N ABUXEHMA aBTOMOOWNIA 3a4HUM XOA4OM HeobXxoaumo A06aBUTb
ele OAHy LUeCTEPHI0 Mexay LuecTepHeli MPOMEXYTOYHOro W LecTepHeli BeAoMOro Bana, yto
Nno3BONUT BELOMOMY Basly U3MEHUTb HanpaB/ieHne CBOEero BpaleHud. 1A nepekioyeHus

nepefay Heob6xogumo obecneyntb BO3MOX-

HOCTb )X€CTKOTO COeAVNHEHUSI OTAENbHbIX Lue-
2 CTepeH BefOMOro Baja HenocpeAcTBEHHO
Cc caMuMm BaJsIOM. Ha npakTuke 3agaya nepe-
KMIYEeHUss nepefay okasanacb He Takoi
npoctoil. Ans 6e3yfapHOro BK/IOYEHWUA Me-
pefjay Heo6XoAMMO, 4YTOObl YrnoBble CKOpO-
CTV BpalleHus1 LecTepeH Ha BeAOMOM Base
M CKOPOCTb camMoro Bana 6binv pasHbl. [le-
pekoyeHe nepejay Ha nepBbiX aBTOMOOGK-
nsiX 6bIN0 AOBOMBHO TPYAHONM 3adadyeit, ¢ KOTo-
poii MOrM CcnpaBnATbCA TONbKO OMbITHbIE
BOAWTENM, KOTOpble MOIM coyeTaTb ynpas-
NeHne aBToOMOGMIEM C 4eTKOW paboToit
nefansiMym CUENnSIeHUs, «fas3a» W pbl4arom
nepeknoyeHna nepegady. [llpouecc nepe-

Puc. 3.11. KOHCTpyKUMS CUHXpOHM3aTOpa:
1— wectepHsa |l nepegayn; 2 — 6n0kMpytoLme
KonbLa; 3 — ckonb3sAwasa mydra BkaoveHus i

n Il nepepay; 4 — crynuua; 5 — CcTOMOpHOE
KOSbLO; 6 — NPYXunHa;, 7 — Cyxapb; 8 — Lapuk,;
9 — wectepHs Il nepegaun
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CuHxpoHuszaTop (puc. 3.11) — cneunanbHasa OpuKUMOHHan Mydora, koTopast obecrneunBaeT Bbl-
paBHMBaHWe Yr/I0BbIX CKOPOCTE LUecTepeH, CBOGOAHO BPALLAKLLMXCA Ha Basie, C Yr/10BO/ CKOPOCTbIO
camoro Basia 1 He [IoMyCKaeT UX CoOeMHEHNA IO MOMEHTa, MoKa yKa3aHHble CKOPOCTW He CPaBHAIOTCA.

B TpexcTyneHuaTbix KOpobkax nepefad, Bbinyckaslumxcs B 1940-X IT., CUHXPOHU3ATOPbI Npu-
MeHS/IMCb Me>kay BTOPOI M BbICLLE nepefayamu, a NepeksloyeHne Ha nepeylo nepegady Tpe6o-
BaU10 [BOMHOrO BbhKMMa cuenneHus (Tak HasbiBaemas neperasoBka). CerofHs COBpPeMeHHble
CTyneH4aTble KOPOGKM Mepefay UMEKT CUHXPOHM3ATOPbl Ha BCEX Nepejadyax Hes3aBWCMMO OT KO-
niMyecTBa CTyneHel.

[ayxBanbHble KOPOGKM Nepefay MNPUMEHSIOTCA B NepefHenpuUBOAHbIX U 3aAHEeNpPUBOAHBLIX
(c 3agHMM pacnosioXeHnem papuratens) aBToMo6unAx. KOHCTPYKTMBHO VX COBMELLAKT B OAHOM
610ke ¢ ABuUrateniem, cuUenseHWeM, rnaBHO nepegadein u andcepeHLanom.

MonepeyHoe pacrnosioxeHne kopobku nepegady (puc. 3.12) No3BOMSET MPUMEHSATL [/1aBHYHO
nepegady C LMAMHAPUYECKUMIY LiecTepHsamuK. Mpu npoAosibHON KoMnoHoBke (puc. 3.13) npumeHs-
eTca rnaBHas nepejadva ¢ KOHUYECKUMU WM TUNOUAHBIMU LUECTEPHSAMK; MOCNeAHAs ABnseTca 60-
Nlee C/I0XKHON B W3rOTOB/IEHNN W PETYIMPOBKE.

OCHOBHble [OCTOVMHCTBa [BYXBa/lbHbIX KOPOOOK nepenay:

- MpOCTOTa KOHCTPYKUWW;

- Manas macca;

- Bblcokuii KI/ Ha NpoMexyTouHbIX nepefayax (Mpu nepegaye KpyTsLLero MOMeHTa yyacTByeT

TOMbKO OfjHa napa LUecTepeH).

B 70 e Bpems B AByXBaJIbHO/ KOpOOke mepejay HeT NpsMON nepefayn (korga B nepegade
KPYTSILLEro MOMEHTA He YYacTBYIOT LUECTEPHM) Y MakCcuManbHblii KM/ Ha BbicLel nepefaye HUXe,
YyeM Ha npsIMoOli Nepedadve TPEXBa/IbHON KOPOOKMU.

MakcumasibHOe nepefaToyHoe YMCIo OfHOW 3ybuaToll napbl KOpPo6KM nepejay He AO/MKHO
npeBbIllaTb HEKOTOPOro npegena, 6/1M3koro K 4, nNpesbILEHNE KOTOPOro NPUBOAMT K YBEIMYEHWIO
rabaputoB ¥ MOBBILEHWIO YPOBHA LyMa. 3TO OrpaHuumMBaeT 06/1acTb NPUMEHEHUS OBYXBaSIbHbIX
KOpOGOK nepefay TOJSILKO JIEFKOBbIMW aBTOMOOWUIAMY MaJloro kKniacca.

Ecrm pgBuratenu ¢ TakumMm Kopo6kammn yCTaHaB/IMBAKOTCA MONEpPeyHOo B nepefHeit 4yactu
aBTOMOGUNA, TO AN1 KOHCTPYKTOPOB [BYXBa/IbHbIX KOPOOOK nepefay yBesnvyeHvue yucna nepe-
Jay, a crepfosaTeflbHO, W yucna nap LecTepeH, NpeacTasnseT onpefeseHHble TPYAHOCTU.
MpogonbHas kopobka nepejay MOXeT ObiTb /IETKO YBE/IMYeHa Mo A/IHE [ pasMeLleHns [o-
NOSIHUTENbHbIX Nepefay. NonepeyHo pacnosioXEeHHbI ABuratenb U Kopobka nepegay vMeroT
orpaHu4yeHne Mo LUMpUHe, onpefensiolieecs PacCTOSSHUEM MeXAy KOJIeCHbIMU apkamu aBToO-
Mo6uNs. Tak, KOHCTPYKTOPbI komnaHum VoIvo CTONKHYAWCh C 3TOo npo6aemoli, korga notpebo-
BaJI0Cb YCTAHOBUTb MOMepeyHo Ha aBTomobusnie Volvo 850 nATUUMAUHAPOBLIV ABuraTenb. JTa
npo6siema 6bla pelleHa 3a cyeT UCMNOJIb30BaHNA B KOHCTPYKUMW KOPOOGKM nepegay M56 po-
NONMHUTENBHOrO TpeTbero Bana. [asa Bana ABAATCA BTOPUYHbIMW Basiamu, Ha O4HOM YCTaHO-
BNIEeHbl NMPOMEXYTOUHbIE LUeCTEPHN A1 NepBOM M BTOPOW nepegad, a Ha ApYyroM — Mpomexy-
TOYHblE A1 NATOW W 3agHei. MpPOMEXYTOUHbIE LIECTEPHU AN TpeTbeli 1 YeTBepTol yCTaHOoB-
NleHbl Ha nepeBuYHOM Basle. Kopobka nepefay MMeeT NATb nepefad, Tpu Basia M Ba KOMIJIEK-
Ta WecTepeH. 3a cuyeT yMeHbLUEHWS uucra LecTepeH Ha OTAe/lbHOM Basle, NnosiBuiacb BO3-
MOXHOCTb BbINOMHWUTL Baslbl KOpPOYe, YTO MO3BOMWNIO YMEHbLUWNTb AJIMHY KOPobkn (8o 335 mm)
N yBEMUUTb WX XECTKOCTb. [1pn 3TOM CHWXaeTcsa Wym npu paboTe KOPob6KM 1 NOBbILAETCs ee
[ONroBeyHocTb. B HacToswee Bpemsa Volvo BbinyckaeT ele 605ee KOPOTKYH KOpPOOKy nepe-
Jay C yeTbipbMs Banamu.

TpexBanbHble KOpo6ku nepegad (puc. 3.14) xapakTepusyloTcs Hamuvem npsMoi nepe-
faun. Mpy 3TOM Ha NpsSMOW nepefade TpexBasibHas KOpPobka mmeeT 6onee Bbicokuii KMJM yem
OBYXBa/IbHasA, TaK Kak B 3TOM C/lydae yMEHbLLAIOTCH MOTEPU Ha TPeHue. Ha ocTauibHbIX nepepa-
Yax TpexBaslbHOW KOPOOKM B 3auensieHnn HaxofaTcs ABe napbl 3ybyaTbiX Konec, B TO BpeMs Kak
y OBYXBa/IbHOW — ofHa.
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Puc. 3.12. MatucTtyneHyatan AByxBasbHasa Kopobka nepefay nerkoBoro asTomobunsa ¢ none-
peyHbIM pacnofiokeHnem gsuratens: 1— 3a4HAA Kpbllka kapTepa Kopobku nepegad; 2 — Be-
Oywas wectepHsa V nepegaun; 3 — LWapWKOBbI/ NOALWMMHUK NEPBUYHOIO Bana; 4 — Befylas Lue-
cTepHs IV nepefayn nepBuMYHOrO Basia; 5 — nepBuYHbIN Bal; 6 — Beaylas LwectepHs Il nepegayun
NnepBMYHOro BaNa; 7 — KapTep KOpobkn nepefady; 8 — Beaylwas wectepHsa Il nepegaun nepBuYHOro
Basia; 9 — wecTepHa 3agHero xoga; 10 — npomMexyTouHas LecTepHs 3agHero xoga; 11 — Be-
Oylwas wectepHa | nepefaun nepBUYHONO Bana; 12 — pOMUKOBbIA MOALWMMHUK NEPBUYHOIO Bana;
13 — canbHKK NepsuyHoro sBasia; 14 — canyH; 15— donadew, Mydorsl; 16 — NOALL UMHKK BbIK/THOYEHNS
cuennenusi; 17 — Hanpasfswowas BTyaka MydTbl; 18 — pOAMKOBbLIA NOALMMAHMK BTOPWUYHOIO
Bana; 19 — BTOpWYHbIN Basl; 20 — Ocb caTennnTos; 21 — BeAyllas LIeCTEPHSA NPYBOAA CMNAOMET-
pa; 22 — wecTtepHsa nonyocy; 23 — kopobka andpdpepeHumana; 24 — catenmr; 25 — kapTep cuen-
neHusi; 26 — npo6ka g1 cnvMBa Macna; 27 — BegoMasl LIECTEPHS TNaBHOW nepepaun; 28 — pery-
JIMPOBOYHOE KOMbLO; 29 — POMMKOBBIA KOHWYECKMI noAw unHrk audpdpepeHumana; 30 — canbHUK
nonyocu; 31 — BefoMas LUeCTepHA | nepefayn BTOPUYHOTO Basia; 32 — cuHXpoHu3aTop | u Il nepepay;
33 — Bepomas wectepHa Il nepegayn BTOpUYHOrO Baia; 34 — CTONOPHOE KOsbLO; 35 — ynopHoe
nonykosnbuo; 36 — Befgomas wecTtepHa lll nepegaun BTOpUYHOro Bana; 37 — cuHXpoHusatop i
n IV nepegay; 38 — Begomast wectepHsl IV nepefayn BTOPUYHOTO Bana; 39 — LIApWUKOBbLIV nog-
LWIMMHUK BTOPUYHOro Basia; 40 — BedomMas LwlecTepHsa V nepegayn BTOpPUYHOro Bana; 41 — CuH-
XpoHuzatop V nepepauv; 42 — uronbyatblii NOAWMNHUK;, 43 — BW/Ka NEpPeKNoYeHns nepegad
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Puc. 3.13. KoHCTpyKLMA ABYyXBa/lbHOW NATMCTYneH4YaTol KOpob6ku nepepgady npu nepeg-
HeM npuBoJe M NPoOAOSILHOM pacnonoxeHun asuratens (Mockeuy-2141): 1 — chnaHey,
nonyocu; 2 — NoOAWUNHUK andpdpepeHumnana; 3 — Befylias LeCcTepHsa peaykropa npusoja
cnugomeTpa; 4 — kopobka anddepeHumnana; 5 — Befomas LIECTEPHA [aBHOW nepepauu;
6 — maHxeTa (CaslbHUK); 7 — NOALIUIMHWK BbIK/TIOYEHUA CLENNeHns; 8 — kapTep CuenieHns;
9 — nepBuYHbIA Ban; 10 — catenmT; 11 — nonyocesble LWecTepHW; 12 — oCb MPOMEXYTOoY-
HOI LWecTepHW 3afHero xofa; 13 — NpoMexyTouHas LecTepHs 3agHero xofa; 14 — wectep-
HA Mepefayn 3afHero xoga nepsuYHOro Bavia; 15 — wecTtepHa | nepegayv NepBUYHOrO Basla,;
16 — cuHxpoHusartop | n Il nepegay; 17 — wectepHs Il nepegaun nepsuyHoro sana; 18 — sepyluasn
wectepHa Il nepegaun; 19 — cuHxpoHmsartop Il n IV nepegay; 20 — Begywas wectepHsa IV ne-
pepauv: 21 — Bepylas LWecTepHa V nepegauun; 22 — cuMHXpoHu3aTtop V nepegayu; 23 — BbIK/I0-
yartesib CBETa 3afHero xoaa; 24— Basl nepekoyarena nepepay; 25 — nepeknoyaress nepegad;
26 — LWTOK BUNOK nepeknovyeHna V nepejayn 1 3afHero xofa; 27 — LUTOK BU/IOK Nepeknio-
yeHna Il v IV nepepay; 28 — wWTOK BUIOK BkYeHus | u Il nepepay; 29 — nnyHxep;
30— Begomas wecTtepHsa V nepepaun; 31 — Befomas wectepHsa IV nepepauuv; 32 — Befo-
Mas wectepHsa Il nepegaun; 33 — Bepomas wectepHsa |l nepepauv; 34— BefomMas LUECTEPHSA
| nepepaun; 35 — BegomMasa LWeCTepHA 3ajHero xoga; 36 — BeAyllaa LeCTepHS rnas-
Holi nepepaun; 37 — kapTep rnaBHON nepepayn; 38 — npobka MacnoOCMVBHOIO OTBEPCTUS;
a — oTBepcTue-canyH
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Puc. 3.14. TpexBanbHas Kopo6ka nepefay: 1 — nepBuyHbI Basl; 2 — KpbllKa NOALLMIHWKA,;
3 — BbIK/lOYaTE/lb CBETA 3afHEr0 Xofa; 4 — MaHxXeTa MepBUMYHOro Basa; 5 — 3afgHuil noawwmn-
HVK NEePBMYHOTO Baia;, 6 — LUECTEPHS MPUBOJA MPOMEXYTOYHOrO Basla; 7 — carnyH; 8 — Lecrtep-
HA |l nepegaun; 9 — nepegHuin kaptep; 10 — wecTepHs | nepegaun; 11 — LwecTepHst 3aHEro xo-
0a; 12 — wWwrokn nepeknoyeHns nepegad; 13 — wapwvk-coukcatop; 14 — npyxuHa; 15 — poblyar
nepeknoyeHns; 16 — 3aWwuTHbIA ynnoTHUTeNb; 17 — Ko/nnak pblyara; 18 — kopnyc pblyara ne-
pekntoyeHmns; 19 — 3agHuii kaptep; 20 — BTOPUYHBIA Basl; 21 — MaHXeTbl Y4/ MHUTENS 3a4HEr0
KapTepa; 22 — cTanie6abbutoBas BTynka; 23 — LUECTEPHS MPMBOAA CMUAOMETPa; 24 — npuBOA
cnugomeTpa; 25 — 3a4HWIn NOALUMMHMK NPOMEXYTOYHOro Bana; 26 — LwecTepHs V nepegauu;
27 — 6ONTbl KpensieHnss 0cu NPOMEXYTOUHOW LUeCTEPHN 3a4HEro Xo4a; 28— MnpomexyTodHas Lie-
CTEpHS 3aAHero xoAa; 29 — NPOMEXYTOYHbIA Basl; 30 — macnosanvMBHas npobka

MHoOrve NerkoBble aBTOMOGUIN C MOLLHBIMU ABUTaTENSIMU Ceiuac KOMMEKTYIOTCA LUECTUCTY-
neHyaTbIMU KopoGkamu nepefad. [ 19 MoBbILEHUS XEeCTKOCTM KapTepa Kopo6ku nepefaq LmMpo-
KO MPUMEHSOT opebpeHune. MpUMEHEHUe HOBbIX TEXHOMOMMIA U MaTepuasioB AaeT BO3MOXHOCTb
YMEeHbLIMTL Maccy Kopo6oK nepeaad, a Cco3faHne HOBbIX CUHXPOHM3ATOPOB OGecneunBaeT ynyu-
LUEHMe NerkocTy BK/OUEHUS Nepeavd.

MHoroBasibHble KOPOGKM nepeAay MPeACcTaBAsOT COGOW  YETbIPEX-LUECTUCTYNEHUATYIO
TpexBasibHyl0 KOPOGKY nepefay CO BCTPOEHHbIM WM COBMELLEHHBIM pPeaykTopoM. Pefyktop Mo-
XET 6bITb MOBbILLIAIOLWMM WM NOHWXaoWMM. MoBbILWAKWWMIA peaykTop (AenuTesb) ycTaHaBInBaeT-
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€A nepef Kopo6Koii nepefady U NpeaHasHaueH A1 YMEHbLUEHWSI paspbiBa Mexay nepeaaTouHbiMiu
unucnamMn coceaHux nepefad, HesHauuTeNbHO YBENMUMBAs AManasoH. fenutens WMEET 06bIYHO
[iBe mepefaus — MpsIMyto 1 MOBbLILIAIOLLYIO, YTO MO3BOJISIET YBE/IMUUTL YMC/IO Nepejay BABOE.

MoHWKatoWMii peaykTop (4emMyNbTUNAMKATOP) pasmeLlaeTca 3a Kopo6Kkoli nepejad. .AemynbTu-
NAYKaTOP BbIMOSHAIOT ABYX WM TPEXCTYNEeHUYaTbiM U 06bIYHO C 6O/bLIMM NEPEeAATOUHbIM YMC/IOM,
6narogaps uemy elle GosbLUE PACLUMPSIETCS AMANasoH BO3MOXHbIX MEPEfATOYHbIX YUCES.

MexaHn3M NepekioueHnst nepefay [O/DK<eH 06ecneunTb YeTKoe MepekslUeHue, HafexHyo
thukcaumio BK/IIOYEHHOI nepefayn U NpefoTBpaTUTb BO3MOXHOCTb OAHOBPEMEHHOTO BK/OUEHUS
HECKONbKUX Mepefad. B ero coctaB BXOAST LUTOKWM, BUIKW U dpMKcaTopbl. B npuBoge BKIOYEHUS
NPVYMEHSIIOT pbluark, TPOChl U B NOCMEAHEE BPEMsi TMApPOCTaTUUECKWiA NpuBog. s yMeHbLIeHWs
TPEHVs1 MOM3yHbl MexaHu3Ma MepektoUeHnsl MOKPbLIBAIOT TEH/IOHOM WM NPUMEHSIIOT Urofbuatble
NOAWMMNHUKN B LUAPHMPAX.

KAPJAHHASA MEPEJAUA

B TpaHCcMuccusax aBTomobuneli kapaaHHble nepefadn NpUMEHSIOTCA 418 nepejayn MOMEHTOB Me-
XAy BaslaMu, OCU KOTOPbIX HE Jex<ar Ha OJHOW NpsiMOli U M3MEHSOT CBOE NOJIOXEHWE B NMPOCTpaH-
ctBe. B o6uwem cnyyae, KkapgaHHaa nepefada COCTOUT M3 KapAaHHbIX BasloB, KapAaHHbIX LUapHU-
POB, MPOMEXYTOUHbLIX ONOP W COEANHUTENbHBIX YCTPOMCTB (puc. 3.15).

Mo KOMMOHOBKE KapfaHHble nepefayn KI1accuguUMpYTCA Ha 3akpbiTble U OTKPbIThIE.

3akpbiTas KapjaHHas nepefavya pasMeLlaeTcs BHYTpW Tpyobl. Tpy6a MOXeT BOCNpUHUMATb
CWbl 1 peakummn, BO3HMKalOLMe Ha BedylleM MOCTY, W C/yX<uTb HanpasBfsoWMM 3/1EMEHTOM Nof-
Beckn (cMm. . 4). B Takoli kapfaHHOW nepegave NMPUMEHSIETCSA TOMbKO OAMH LUApHMP, a HepaBHO-

Pvc. 3.15. KapgaHHasa nepegava: 1— anactndHasa mydra; 2 — 60T KpenseHus a1acTuuHo Mydo-
Tbl K doniaHLy; 3 — KPecToBMHa; 4 — CaulbHUK; 5 — CTOMOPHOE KOMbLO; 6 — NOALUMMHYK KPECTOBUHbI,
7 — raiika; 8 — chnaHel, a1aCcTUYHON Mydorbl; 9 — canlbHUK; 10 — o6oiima canbHuka; 11 — KpOoH-
LTeiiH 6e3onacHoCTY; 12 — GONT KpenieHnsa KPOHLITERHa K MPOMEeXyTOUHON onope; 13 — nepeHuii
KapdaHHblii Bas; 14— KPOHLUTEH NPOMEXYTOYHOM onopbl; 15— npomexyToyHas onopa; 16 — Buska
nepegHero KapaHHoro Bana; 17 — 3afHWii KapfaHHblil Ba; 18 — BWka 3a4Hero kapAaHHoro Bana;
19 — chnaHeL, BeayLLel LeCTepHN raBHOW nepegaun; 20 — raiika; 21 — GOAT KPENIeHNsT BUIKN
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Puc. 3.16. KOHCTpPYKUUSA NPOMEXYTOYHON onopbl: 1— BWkKa; 2 — ynpyras nogyLika; 3 — nog-
LIMMHWK NPOMEXYTOYHOI Onopbl

MEpHOCTb BpALLEHUsT KapAaHHOTO Basia KOMMEHCUPYETCS ero YnpyrocTblo. VI3BECTHbI KOHCTPYK-
LMK, B KOTOPbIX POSb KapAaHHOTo Bana BbINOMHSAET TOPCUOH (YNpyruii Basl HEGOMbLUOMO AMameT-
pa), NPy 3TOM KapAaHHble LUaPHUPbI OTCYTCTBYIOT.

OTKpbiTas nepefaya He UMeET TPyObl, U PEAKTVBHbI/i MOMEHT BOCMPUHUMAETCA PEeCccopamm
WM peakTUBHbIMK TAraMu. KapaaHHas nepejada [Ao/xHa UMETb He MeHee [BYyX LUapHUPOB U KOM-
NneHcupytollee 3BEHO, Tak Kak pacCTOsiHAE MeXay COeAVHEHHbIMW arperatamu B npolecce
[BWKEHUS M3MEHsieTcs. Ha A/IMHHOGa3HbIX aBTOMOGUAAX MPUMEHSIOT KapAaHHyl nepegady, co-
CTOSILLYIO M3 ABYX BaJIOB. JTUM UCK/OYAETCS BO3MOXHOCTb COBMAAEHUSI KPUTUYECKOU Yr/ioBoi
CKOPOCTW Ba/la C 3KCM/yaTauUOHHOW. YMEHbLUEHWE [O/IMHbl Basia MOBLILIAET €ro KPUTUYECKYH
4acToTy BpalleHusl, KoTopasi [O/hKHAa Kak MUHMMYM B 15 pasa npeBblaTb MakCMMasbHO BO3-
MOXHYIO NpW 3KCnlyaTauun. KOHCTpyKUMS KapAaHHOW nepeaauv c ABYyMs Baslamm TpeGyeT npume-
HEHWSI MPOMEXYTOYHOW OMopbl OAHOrO M3 Ba/loB (puc. 3.16), NOALWMMHMK KOTOPOI A1t KOMMeHca-
UMM BO3MOXHOIO OCEBOrO MEPEMELLEHUSI CU/IOBOTO arperata Ha pame Wi Ky30Be YCTaHOBJIEH
B 3/1ACTUYHOM KOJIbLIE.

KapgaHHble WapHpbl Npyv BCeM MHOroo6pasnn KOHCTPYKLWIA U NO KMHeMaTU4eckum Xapakre-
pucTUKam 1 AOMYyCTUMbIM Yriam Mexgy BasiaMu MOryT ObiTb KnaccuuumpoBaHbl Tak, Kak 3To no-
KazaHo Ha puc 3.17.

KapfaHHbIli LapHUp HepaBHbIX YIN0BbIX CKOPOCTeR 6bU1 M306peTeH B XVl B. UTA/IbSHCKM Ma-
TematukoMm [pxuponamo KapaHo v nepBoHavasibHO Hallen NpYMEHeHVe A4ns noaseluvsaHns qoo-
Hapell B akvnax<ax. Mo3axe aHrnvinckuii yueHbllii PobepT MNyk gan matematnyeckoe onucaHvwe KuHe-
MaTVKN [aHHOro MexaHu3ma.
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Puc. 3.18. [feTtann KapAaHHOW
nepegaun (@) u rpacuk 3a-
BUCMMOCTU YF0BbIX CKOPO-
cTeil (6): 1 — wnuueBas BW/IKa;

2 — Tl-o6pa3Hass nnacTuHa,;
3 — crTonopHas Lwaliba; 4 — Kpe-
CTOBMHA; 5 — BWKa 3ajHero

KapgaHHoro Bania; 6 — 3agHui
KapAaHHbIn Bast; 7 — dhnaHew, Be-
Oywei LecTepHn rnaBHON nepe-
haun; 8 — 3agHuii  KaphaHHbIA
wapHup; 9 — wuronbyatbin  nog-
WnMHUK; 10 — CTOMOpPHOE KOJIb-
uo; 11 — 6ont; 12 — ynaoTHU-
TefIbHOE KOJbLO; & — Yrosl NnoBo-
pota Befyllero Bana;, p — yron
noBopOTa BEAOMOro Basa; y— yron
mMexay Basiamu
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AHaNN3 CXeMbl KapAaHHOTO LapHMpa nokasbiBa-
€T, YTO NPV NOCTOSIHHOM YI/I0BOI CKOPOCTW Besy-
Lero Basla BEAOMbIA BPALIAETCA LMKINYECKM
(pnc. 3.18): 3a oanH 060pPOT OBaxAbl OTCTaeT
1 ABabl OBroHAET BefyLyii Bas. IMpn 3ToM C yBe-
JINYEHVEM yrfia y Mexay BasamMy HepaBHOMEp-
HOCTb BpaLLEeHNss MHTEHCMBHO BoO3pacTaeT. [1s
TOro 4tobbl KapAaHHaa nepejada Cc LUapHUpamu
HepaBHbIX YI/I0BbIX CKOPOCTel nepegasasia CUH-
Puc. 3.19. KappgaHHblli WapHUp HepaBHbIX XPOHHOE BpalleHne Mexzay Baslamy COefVHEH-
YI10BbIX CKOpoOCTei HbIX arperaTtoB, OHa [O/K<HA COCTOSITb M3 He-

CKOJIbKMX LUAPHMPOB, B3aUMHOE PacnosfiokeHne
KOTOpbIX GyZET KOMMNEeHCMPOoBaTbL HEPaBHOMEPHYIO Nepeaady BpaleHUs KaX4oro LiapHupa. Mo aToit
NpUUMHE MUHUMA/ILHOE KOMMUECTBO LLIAPHUPOB [O/MKHO 6biTb paBHO 2. Mpn 3TOM B KapAaHHO nepe-
[lavye c ABYMS LLapHMpamMn HeobXoaMMo COG/ofEHNE CeayHoLLyX KOMIOHOBOUHbIX TPeGOBaHWIA:

— BeAylme BUKM pacnofioxeHbl nog yrinom 90 ° ogHa OTHOCUTENIbHO APYroif;

— yI/bl MeXxay Bafiamm B 060MX LIapHMpax YX U y2 paBHbl MeXzy co6oi;

BCE Ba/ibl JIEK<AT B OJHOI MN/IOCKOCTU.

ONnsi KapAaHHbIX Nepegad, VMEKLUMX YMCO LUAPHUMPOB HepaBHbIX YII0BbIX CKOpOCTel 6onee
TpeX, CUHXPOHHOCTb BpAlLEHUsi BafOB COEAMHEHHbLIX arperaToB A0CTUraeTcs onpeaeneHHbIM Co-
OTHOLLEHVEM YI/IOB MeX/y BaslaMu BCEX LIApHWPOB, MPK 3TOM COOTHOLUEHWE 3aBWUCUT OT uucna
LIAPHMPOB. KapfaHHbIi WapHUp HepaBHbIX YIM0BbIX CKopocTeid (puc. 3.19) COCTOMT U3 ABYX BU-
NIOK, B LWIMHAPUYECKME OTBEPCTUSI KOTOPbLIX BCTaBMEHbl KOHLbl KPECTOBWHbI. BWKM XECTKO 3a-
KpenneHbl Ha Basfiax. lMpy BpalleHUM BasiOB KOHLbI KPECTOBUMHbI NEPEMELLATCS OTHOCWUTE/bHO
M/0CKOCTW, NepneHauKyNsapHO Kocu Bana.

KpecToBMHa KapAaHHOTO LLApHMPa JO/MKHA CTPOTO LEHTPUPOBATLCS /1S UCK/IOUEHNSI NePEMEHHOTo
Anc6anaHca kapfaHHOro Basia Npy ero BpalleHuu. LleHTprpoBaHue [0CTUraeTcs TOUHON dhukcaupelt
06OIM MO/LLMIMHMKOB NPK MOMOLLY CTOMOPHBIX KOJMEL, WK KpbILLIEeK, KOTOpble MPUKPENSOTCA K BUS-
kaM LwapHupa. MUHMMabHBIN Yron Mexay BasiaMy JOMKEH BbiTb HE MeHee 2°, MHaue Landbl KpecTo-
BVH [,ehOpPMUPYIOTCS UIIaMy 1 LLIapHWP BbICTPO paspyLuaeTcs (sBfieHe GpUHENIMPOBaHUS).

Pas3BuUTVE KOHCTPYKUWIA KapAaHHbIX LAPHWPOB HEpPaBHbIX YIMOBbIX CKOPOCTEH W0 Mo nyTu
CHWXEHMUSA NOTepb, CBSI3aHHbIX C BPALLEHWUSIMU KOHLOB KPECTOBMHbLI B OTBEPCTUAX BUMOK. B KOHCT-
PYKUMSIX NEPBbIX LWAPHUPOB KOHLbI KPECTOBWHLI YCTaHABNMBA/IMCH HA MOALLUMHUKAX CKOMbXEHUS.
C yyeToM TOr0 YTO B TPAHCMUCCUM MHOTOOCHbLIX aBTOMOGW/E UMCO LLAPHUPOB MOXET MpPeBbl-
Wwatb ABa AecATKa, MPUMEHEHME B HUX MOALUMUMHUKOB CKOJILXEHUSI MOXET CYLLECTBEHHO CHWK<ATb
06wyt KNJ TpaHcMuccun. B KapAaHHbIX LapHMpax COBPEMEHHbLIX aBTOMOGW/ER NpuMeHsTCs
TOMLKO WrosibyaTtble MOALWMNMHUKA KaueHus.

B NpeXHUX KOHCTPYKUMAX MPUMEHSIaCb CMaska, KOTOpylo 6bi10 HEO6XOAMMO MepUoAVNHecku
06HOBNATL Uepe3 CMeuuasibHyl0 Mac/eHky. KapaaHHble WapHMpbl COBPEMEeHHbIX aBToMo6uelt
06bIYHO 3aMNpPaBNATCA BbICOKOKAUECTBEHHON MIAaCTUYHO CMa3Koli, Npu c6opke U B aKcnyaTta-
UMM ee He 3aMEHsIoT.

MNONYKAPOAHHbLIE LWAPHUPbI
Ynpyrve nonykapAaHHble LUapH/pbl JOMyCKaloT nepefadvy KpyTsLero MoMeHTa mexay ABymMs Bana-
MM, PacnosioXeHHbIMY NoA, HEKOTOPbLIM YIIOM, APYr K Apyry; 3TO AOCTMraeTcs 3a cyeT AedpopMaLm
yNpyroro 3BeHa, CBs3biBatloLLero oba Bana. YnNpyroe 3BeHO MOXET ObiTb PE3VHOBLIM WM PE3UHO-
TKaHEeBbIM, YCU/IEHHBIM BbICOKOMPOYHBLIMA WUCKYCCTBEHHBIMU HUTAMU WM CTa/IbHbIM TPOCKMKOM.

Ynpyraa mydgra Mynoo (puc. 3.20) npencTaensieT coboil NpefBapuTeNlbHO CK<aTbii Pe3nHOBbIN
YMAPYruid  LUECTUTPaHHbIA 3/1EMEHT C MNPUBYKAHU3NPOBAHHLIMU META//IMHECKUMU  BKNAAbILIAMUN.
Pe3uHa nyuwle paboTaeT Ha Ck<atMe, YeM Ha pacTshkeHue, MO3TOMy NpefBapuTeslbHOe Hanpshke-
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Puc. 3.20. Ynpyraa mydTa MNyn6o: 1— ralika; 2 — BeAOMbliA Banl KOPOOKM nepegad; 3 — Lwaiiba
cTonopHas; 4 — 6ont (3 wr.); 5, 6 — dnaHubl MydThl; 7 — 06oliMa; 8 — KapfaHHbIi Bast; 9 —
casibHuK; 10 — cTonopHoe KosbLo; 11 — ueHTpupylowee KonbLo; 12 — ynnotHuTenb

HE CHU>KAEeT HanpshkeHue PacTsKeHWsi Mpu nepejade uvepes LUapHUp KPyTsLLero MomeHTa. 3ta
Mycora OT/IMYAETCS XOPOLUMM [AEMNMPOBAHMEM KPYTU/bHBLIX KONe6aHnini 1 KOHCTPYKTUBHbIX CTy-
koB. Kpome TOro, oHa [OMyckaeT yron mMexay CoeauHAeMbiM1 Basiamy A0 8° 1 0CeBoe nepemellie-
He A0 +12 MM, a TakKe WCKIoYaeT HeobXoAMMOCTb 06CYXMBaHUsA. MprMeHeHne Takoi Mydrbl
B BbICOKOOBOPOTHBIX TPAHCMUCCUSIX TPEBYET YCTAHOBKM LIEHTPUPYIOLLETO 3EMEHTA.

YXKecTkuii KapAaHHbIA WapHUp, NpeAHa3HaueHHbI Ans KOMMeHcauMu HEeTouHOCTel MoHTa-
Xa, UMEET CYLLEeCTBEHHbIE HEAOCTATKM: LyM MpU pa6oTe, HW3KYID A0STOBEYHOCTb, TPYAOEMKOCTb
M3roToBieHUs. o ykas3aHHbIM MpUYMHAM Ha aBTOMOGBUSAX MPUMEHSIIOTCSA KpaliHe peaxo.

LUAPHUPbI PABHbIX YFTOBbIX CKOPOCTEN

MepedHue Bepylime koneca MNOMHOMPUBOAHLIX W MepefHenpuBOAHbIX aBToOMOGWNel SABNATCA
Takke ¥ ynpaensieMbiMU, T. €. [JO/DKHbI MOBOpauMBaTbCs, YTO TPeGYeT WUCMOMb30BaHWUA Mexay
KO/IeCOM 1 MOJTyOCbI0 LUAPHWPHOrO COeAUHEHNs. PacCMOTpPEHHble Bbile KapAaHHble LapHUpbI
HepaBHbIX YI/IOBbIX CKOPOCTel nepefjaloT BpalleHue LMKAMYecKUu U paboTaloT npu HeBOosbLUMX
3HAYEHNAX YII0B MexAy BasiaMu, YTO JenaeT B 3TOM Ciydyae WX NMpUMeHeHue npobiemaTuyHbIM.
B aTuX ycnoBusX HawaM MpUMEHEHWE CUHXPOHHbIE LIapoBble COYNIEHEHUSsl, Ha3blBaeMble
LIapHMpamMn pasHbIX YrioBbix ckopocTeli (LUPYC). B nepegHenpvBOoAHOM aBTOMOGMME 06bIYHO
UCMOJb3YHOTCS ABa BHYTPEHHMX TakuxX LapHupa (CBsi3aHbl C KOPOGKOW nepegay) M ABa BHELLUHWX
(KpenaTcs K Konecam). YCTPOMCTBO 3TUX LUAPHUPOB MOXHO NPEeACTaBWTb Tak: B KaXAoM LUapHupe
MMeoTCA ABe [NaBHble JeTanm — Kopnyc U o6oiima, ogHa B ApYroi. B aTux geTansix BbINOHEHbI
KaHaBKW C Llapvkamu, KOTopble, MO CyTV Aena, XXecTko COefuHAT obe cdepuyeckne getanu,
yepes HUX U NepefaeTcs BpalleHue OT ABuraTens K konecy. B To xe BpeMsl, ABWrasicb B kaHaB-
Kax, LWapuKn MO3BONAIOT OfHOW cdhepuyeckoli aeTanm noBopaynBaTbCsi OTHOCUTENBLHO ApYroi
M Npu 3TOM OCYLLECTBASITb MOBOPOT koseca. [Mpy BceM MHOroo6pasvu KOHCTPYKTUBHBIX pelle-
HWIA, B LIapHMpax paBHbIX YINOBbIX CKOPOCTEl [O/MKEH BblAepXMBaTbCA €AWHbIA NPUHLMUA:
TOUKM KOHTaKTa, 4Yepe3 KOTOpble MNepefalTcs OKPYXHble CWUbl, AO/MKHbI  HaXo4UTbCA
B M/JIOCKOCTW, MPOXOAsLieli yepe3 GuccekTpucy yrna mexgy Banamu (B 6UCCEKTOPHON MI0CKOCTM)
(puc. 3.21).
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Puc. 3.21. Cxema LWPYCa: coipcg2— yrioBble CKOPOCTW Ba/IOB 1 1 2 COOTBETCTBEHHO; &, p— Yron
wapHupa; O — TouKa KOHTaKTa pbl4aros BanoB 1 v 2; *v 12— paauycbl BpaleHuWs pblyaros Basia
1 n Bana 2 cooTBeTCTBEHHO; 00' — 6BUccekTpuca yrna cp

370 ycrnoBre MO>kHO 06ecneynTb pasnuyHbiMK cnocobamu. lMpocTeiiee pelleHne — o6beau-
HUTb f1Ba 06bIYHbIX KapfaHHbIX LIapHMpa HepasHbIX YI10BbIX CKOPOCTeR Tak, YTobbl BefoMas BW-
Ka OQHOro Cry>kuna BeayLueil BUKOR apyroro. Takas KOHCTPYKUMS Monyyuia Ha3BaHue CABOEHHO-
ro KapAaHHoro LuapHupa.

MepBble KOHCTPYKUMWU CABOEHHbLIX LWapHWPOB B 20-X IT. NPOLUIOTO Beka Obiin [OBOJILHO IPo-
MO3[KW, He OCTaB/IsAIN B CTyNuLe NepefHero Koseca Mecta A TOPMO3HOrO0 MexaHu3Ma, KOTOpbIi
NpYXoAMnoch nepemellaTb K KapTepy rnasHoii nepegaun. OfHaKo CO BPEMEHEM CABOEHHble Kap-
[JaHHble LapHUpbl COBEPLUEHCTBOBA/INCL, CTAHOBW/UCL GO/lee KOMMAaKTHbIMU U Mpofep>Kamcb
Ha /1erkoBbIX aBTOMOGUNAX A0 60-X M. ANA CABOEHHLIX LUAPHUPOB Ha WrofibyatbiX MOALWUMHUKAX
XapakTepeH yCueHHbIli U3HOC 3TVX NOALLUMMHMKOB W LUMMOB KPECTOBUHbLI, Tak Kak 6narogaps npe-
MMYLLECTBEHHO MPSAMOSIMHEAHOMY ABWXEHMI0 aBTOMOGWAS UMbl MOALIMMHWKOB He MnepekaTbiBa-
l0TCSA, BCNEACTBME Yero MoBEepXHOCTW feTasieli, C KOTOPbIMW OHU COMpuKacatTCs, NOABEpPXeHbI
6pMHENIMPOBaHNIO, @ camn UMbl MHOMAA CrIOLLMBAIOTCS.

KYJTAUKOBbIE KAPOAHHBIE LWWAPHNPBI
B 1925 r. Ha nepegHenpMBOAHbLIX aBTOMOOWAX NosBASETCA wapHMp «Tpakta» (puc. 3.22a), co-
CTOSILLMIA 13 YeTbIpeX LUTAMMOBaHHbIX AeTaneid: AByX BTY/NOK M ABYX (DACOHHbLIX Ky/lakoB, TpyLUmecs
NMOBEPXHOCTM KOTOPbLIX MoABepratoTcsa LaMdgoBaHnio. Ecnm pasgenvTs No ocv CUMMMETpUK Kynau-
KOBbIA KapAaHHbI/ LapHMp, TO Kaxaas vacTb GyaeT NpeAcTaBnsATb CO60M KapAaHHbIA LuapHUp He-
paBHbIX YINOBbIX CKOPOCTEN C PUKCUPOBAHHBLIMU OCAMU KadyaHusa (Takxe, Kaky COBOEHHOro kap-
[aHHOro wapHupa). B Haweli cTpaHe 6bln paspaboTaH Ky/n1aykoBO-AWCKOBbIA LUApHUP, KOTOpbIA
NPUMEHSETCA Ha NOJIHOMPUBOAHbLIX rpy3oBukax KpA3, Ypan, KamA3. LWapHup (puc. 3.226) cocTto-
UT U3 NATU NPOCTLIX MO KOHQIUrypauum getaneid: oByx BUOK, ABYX Ky/lakoB W AMcKa.

KynaukoBble LiapHupbl 6narogaps HamyumMi pasBUTbIX MOBEPXHOCTEN B3auMOAENCTBYHOLLMX
AeTaneli cnocobHbl NepeaaBaTtb 3HAYUTESbHBIA MO BEIMUMHE KPYTALWMIA MOMEHT Npu obecnevyeHnmn
yrna mexgy Banamu [0 45°. Ho TpeHue CKOJIbXEHUA MeXAy KOHTaKTMPYHLMMKN MOBEPXHOCTAMU
NPMBOAUT K TOMY, YTO 3TOT LUAPHUP UMEET camblii HU3kniA KM/ 13 BCcex LWapHMPOB paBHbIX YI/10BbIX
ckopocTeil. CneacTBYEM 3TOrO SIB/ISIETCA 3HAUMTE/bHBIA HArpeB 1 3aaupbl Ha AeTaslaxX LapHupa.

HepocTaTku CABOEHHbLIX LUAPHWPOB M LUAPHWPOB KynavykoBOro Tvna OblnM TOMYKOM K MOMCKY
HOBbIX pelueHuin, n B 1923 . Hemeukuin n3obpeTatens Kapn Belic 3anaTeHTOBa/1 LUIAPUKOBbINA
KapAaHHbIli WapHUp ¢ genvTtenbHbIMU kaHaBkamn (Tvna «Beiic») (puc. 3.23).
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Puc. 3.23. LWWapHup ¢ genntenibHbIMWU KaHaB-
Kamn Tuna «Belic»: 1,5 — Banbl; 2, 4 — Kyna-
KM; 3 — Wapukn; 6 — LEeHTPUPYIOLWNIA LLapuk;
7,8 — dukcupyowme WtngTbl

Puc. 3.22. KynaukoBble KapgaHHble wap- Puc. 3.24. LecTuwapukoBblii WapHUp c ae-
HUpbl:a — WapHup «Tpakta», 6 — AUCKOBbIA  NUTENbHBIMU KaHaBKaMu

OCO6EHHOCTLIO 3TOTO LIapHUpa ABMSETCSA TO, YTO Mpy ABWXEHWM aBTOMO6GWNA Bnepep fBuxe-
HVWe nepefaeTcs OAHOM Mapol LWapuKoB, a 3a4HWM XOAOM — ApYroi napoii. Mepegaya ycunuii
TOMbKO ABYMS LLApUKaMM MPU TOYEYHOM KOHTaKTe MpUBOAUT K 6OMbLUMM KOHTAKTHbIM HanpsXXeHu-
AM. Mo3ToMy OH 06bIYHO YCTaHaBMBAETCA Ha aBTOMOOGWM C Harpy3kol Ha OCb, He MpeBbIAtoLLEl
30 kH. B rogsl BTopoii MupoBOli BOWHbI NOAOGHbIE LIAPHUPLI MPOM3BOACTBA (OUPMbl «BeHAVKC»
yCTaHaBMBa/IMCb Ha Takme aBTomMo6unu, kak Bunnuc, Ctypebekep, [ipax B oTeyecTtBeHHol npa-
KTMKE OHM MPUMEHSIOTCA Ha aBToMObOWAX YA3, MA3-66.

CouneHeHnsi Tuna «Belic» TEXHOMOMMYHLI M AelleBbl B NPOU3BOACTBE, MO3BOMAKT NOyvaTb
yron mexgy sanamv o 32°. Ho cpok cniyx06bl 13-3a BbICOKMX KOHTAKTHbIX HANPSHXKEHUA 06bIYHO He
npesblwaeT 30 TbIC. KM.

B 1927 . NosIBANCS LIAPWUKOBLIA LUAPHUP C AENUTENbHBLIM pPblYaXKoM. LLapHup TexHonoruye-
CK/ CNOXEH, HO OH 60siee KOMMNAKTEH, HeXenu LWapHup C AefIMTENbHbIMU KaHaBKamu, U MOXeET
pa6otatb npu yrnax mexgy sanamu o 40°. Tak kak ycunve B 9TOM LUapHMpe nepegaeTcs Bcemu
LUeCTbI0 LIapukamu, OH obecneyvBaeT nepegady 60/bLIOMO KPYTALLEro MOMEHTa MpU MasibiX pas-
Mepax. [anroseyHocTb ero gocturaet 100-200 TbIC. KM.

[JanbHelilweli aBonoLUneil 3aToro noaxofa ABAAETCH LUeCTULIAPUKOBbLIA LWapHup Tuna «Bup-
dwibg» € fenuTenbHbIMU KaHaskamu (puc. 3.24).
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Puc. 3.25. YHMBepcasbHbI WeCTUIapUKOBbIN KapaaHHbI wapHup (tTun GKN): 1 — cTtonop-
HOe KOJIbLO KOpryca BHYTPEHHErO LUapHUpa; 2 — 3allUMTHOE KOJbLIO BHYTPEHHErO LWapHupa; 3 — Kop-
MyC BHYTPEHHEro LapHupa; 4 — ynop Basia; 5 — CTONOPHOE KOosbLO; 6 — 060liMa; 7 — Lapuk;
8 — ynopHoe KonbLo; 9 — cenapatop; 10 — Hapy>KHblii XoMyT; 11 — domKcaTop BHYTPEHHEro
WwapHupa; 12 — 3aWwpuTHbI Yexon; 13 — BHYTpeHHuId xomyT; 14— Ban npueoga kosneca; 15— 3a-
LLIMTHOE KOJIbLIO Hapy>KHOro LwapHupa; 16 — Koprnyc Hapy>kKHOro LiapHupa

Takoli WapHMp MO>KeT paboTaTb Npu yrie mexgy Banamu go 45°. LUapHupbl 3TOro Trna umetT
BbICOKYIO [0/ITOBEYHOCTb. OCHOBHOW MPUUYNHOW NPeXAeBPEMEHHOTO paspyLleHns LapHupa sBns-
€TCsl MOBPEeXAEHMNEe 3N1aCTUYHOIO 3alUTHOroO Yexna. Mo 3Toli NpuyMHe aBTOMOGMAN BbICOKOW Npo-
XOAMMOCTU 4acTO UMEIOT YM/IOTHEHWE B BUAe CTa/IbHOro kosnaka. OfHaKo 310 NpUBOAMT K YBESU-
YeHWo rabapuToB LUapHMpa U orpaHnyMBaeT yron mexgy Banamu go 40°. AAHHbIA TN WapHMpOoB
LUMPOKO MPMMEHSIeTCA B KapAaHHO! nepefaye nepedHuX ynpasnsieMbiX M BefylMX Konec coBpe-
MEHHbIX aBToMo6uneli. OH ycTaHaBAMBAETCS Ha Hapy>kHOM KOHLe KapJaHHOro Basa; Mpu 3TOM
Ha BHYTPEHHEM KOHLe Heo6xo4uMO yCTaHaBMMBaTb LUApPHUP PaBHbLIX YII0BbIX CKOPOCTEN, Cnocob-
HblAi KOMNEHCMPOBaTb U3MEHEeHWe [/IMHbI KapAaHHOro Basia npu gechopmauyun ynpyroro afemeH-
Ta noggeckn. Takme DyHKUMM COBMeLLaeT B cebe YHMBEepPCasibHbIN LLIECTULLAPUKOBBIA KapAaHHbI
wapHup (tTvin GKN) (puc. 3.25).

OceBoe nepemelleHre obecrneynBaeTcs NepeMeLleHnem LapuKoB MO MPOLO/IbHbIM KaHaB-
kam Kopnyca, npu 3ToM, Tpebyemas BenMuMHA MepeMeLLeHus onpegenseT AnHy pabodyeili no-
BEPXHOCTU, YTO BAMSIET HA pasmepbl LWapHupa. MakcMMasibHbIA JOMYyCTUMbIA Yron HakloHa Bana
B JaHHON KOHCTPYKUMKU orpaHuumsaeTcsa 20°. MNpu oceBbIX NEepeMeLLeHUsX Lapukn He nepekatbl-
BalOTCA, a CKOMb3AT, YTo CHW>KaeT Kl wapHupa.

FMABHAA MEPEJAYA

[naBHan nepegadva obecneynsaeT MoCTOSHHOE YBENIMYEHME KPYTALLEro MOMEHTA W nepeaady ero Ha rno-
Nyocu, pacnonoxeHHble nog yrnom 90° K NpoAonbHON OCK aBTOMOBUNA 1 fasiee K BeAyLlyM Kosecam.

Mo TNy OCHOBHbLIX Nap LUEeCTEPEH [NaBHblE Nepefayy pasfessiTcs Ha YepBAYHble, KOHMYe-
CKue, TMnouiHble 1 UWIMHOPUYEcKme.

Ecnv rnaBHasi nepefaya MMeeT OAHy napy LIeCTEepeH, TO ee Ha3biBalT OAMHAPHOW, ecnv ABe
napbl — ABOHOWA.

YepBayHana rnaBHas nepepgada (puc. 3.26), Mo CpaBHEHUIO C rNaBHbIMK Nepejadamun Apyrux
TMNOB, MMEET HaUMeHbLUMe rabapuTbl M Hanbonee becwymHa. OgHako oHa UMeeT Hu3kuiA KM
(0,9-0,92), Tpy#oemKka B U3rOTOB/IEHNN W TPebyeT NPpUMEHEHUs /18 3y6yaToro BeHua [40porocTo-
ALEe 0IOBAHUCTON GPOH3bI. B CBA3W C 3TMM B HaCTosILLEe BpeMs He NPUMEHSeTCs.

KoHunuyeckaa rnaBHas nepepgava (puc. 3.27) Hayasia WMPOKO NPUMEHATLCA Ha aBTOMOOWK-
nax ¢ 1913 r, korga dvpma «lmccoH» paspaboTana 3auennieHne ¢ KpyrosbiM 3y6om. KoHcTpy-
KTMBHOI OCOGEHHOCTBIO KOHMYECKOWN nepefayn SIBSETCA TO, YTO BEPLUMHbI HayasibHbIX KOHYCOB
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Bedyllei 1 BeAOMOW LIecTepeH fe>kar B 0f-
Holi Touke. Cwnbl, AeicTBylOLMe Mexay Luec-
TEPHSAMW Takol nepejayu, CTPEMATCS Hapy-
LWNTb NPaBW/ILHOCTL 3aueneHns KOHUYECKMX
LlecTepeH, 1 NnoaTomy Heobxoaumo obecneynTb
[OCTaTOYHYI HKECTKOCTb BCeX 3/1eMEHTOB
rNaBHOW nepefaun: kaptepa, BasioB, NOALIMWM-
HVKOBbIX Y3110B. 34€eCb, Kak rnpasuso, npuve-
HAKTCA POJIMKOBbIE KOHWUYECKUE MOALLUMHUKM,
KOTOpble yCTaHaB/MBAKTCA C NpeaBapuTesib-
HbIM HaTArom. [na yMEeHbLUEHUS BANSAHUA
TOYHOCTM 3auenneHnss Ha paboTy 3ybuartoii
napbl, pagvyc KpvBM3HbI 3y6a Bedyluei Luec-
TEPHN BbINOJIHAETCA HECKO/IbKO MEHbLUUM,
yeM paguyc KpMBWU3HbI 3y6a BeAoMON  Luec-
TEepHU.

KoHuueckas nepefava MMeeT [OCTATOYHO
BbicokmiA KMA (0,97-0,98), Tak kak mMexay Puc. 3.26. YepsauHaa nepegayva
3y6bsIMW  HEBENIMKO TPEHWEe CKOMbXEeHUs.
B 1O e Bpems oHa vMeeT Havbonblive raba-
pUTbI 1 SBNSIETCS CaMOWi LUYMHORN W3 CyLLeCTBY-
OLLMX nepejay.

'mnongHas rnaBHas nepegadya (puc. 3.28)
nosBmnace Ha aBTtomobune B 1925 r. B pe-
3ynbTare CTPEM/IEHNA CHU3UTL LIEEHTP Macc aB-
TomMobunen. BHauane ee MpUMEHSNN TOMbKO
Ha N1erkoBbIX aBTOMOGWNAX, HO, KOrga nposBu-
UCb BCe [JOCTOWMHCTBA TWMOWAHOW Mepegaun,
ee CTa/M LUMPOKO MPUMEHATb U Ha rPy30BUKaX.
B OT/MuMe OT KOHMYECKOW B rMNOMAHOW nepe-
Jaye ocu 3ybuatbiX KOMEC He nepecekaroTcs.
Mpn 3ToM OCb Befylleli LecTepHN CMeLleHa
OTHOCWUTE/NIbHO OCY BEJOMOl LUECTEepHMW, Kak Puc. 3.27. KoHnueckasi nepegava
npaswo, BHUS3.

OCHOBHbIM [AOCTOMHCTBOM TMMOMAHON MepeAayun SBMASIOTCA: MEHbLUME MO CPaBHEHUIO C KOHW-
Yeckoil rabapuTbl; MeHbLIas Harpyska Ha 3y6 M HU3KMIA YpOBEHb LUyMa, TakK Kak B 3auensieHuy mno-
CTOSIHHO HaxoauTcs 6osbliee, MO CPaBHEHMIO C KOHMYECKO nepefayeit, uncno 3y6beB; BO3MOX-
HOCTb B/IAIHUA HA KOMMOHOBKY aBTOMOOWNSA (MOHWXEHWE LEHTpa MaccC, YMeHbLUeHUEe TOHHeNs
B MOJy Ky30Ba, Yepes KOTOpbI NPOXoAMT kapAaHHas nepejada U T. 4.). B To xe Bpems Hanmune
CMeLLeHNs 06yCnoBMBAET MPUCYTCTBME B 3aLEN/IEHUN MOBBILEHHOTO TPEHUSI CKOJIbXEHUSA, YTo
cHmkaet KIAa o 0,96.

LimnnHppuyeckas rnasHasa nepegava (puc. 3.29) npumeHsieTcs B nepesHenpuBOAHbIX aBTO-
MOGUNAX MPU MOMEePEeYHOM PacronoXeHun ApuraTens. B cCylecTBYIOLWMX KOHCTPYKLUAX 3yObs
LUWIMHAPUYECKOA nepefayy BbIMOSHAKTCA KOCbIMW WM LWIEBPOHHbIMU. [lepeAaToyHoe 4ncio
06bIYHO MPUHMMAIOT paBHbIM 3,5-4,2. YBenmueHne nepefaToyHOro Yvcna Bbille YKasaHHOro Au-
anasoHa NpuBOAWT K yBE/IMYEHNIO rabapuTOB M YPOBHS Lyma rnasHol nepegaun. KA uunvHapu-
yeckoli napbl Hambonee BbICOKMA — He meHee 0,98-0,99.

[LaoliHble rnaBHble nepegaun (pvc. 3.30) NPUMEHSOTCA Ha rPy30BbIX aBTOMOOMAAX MpU He-
06X0AMMOCTU NOMYYEeHUs B6ONbLUMX NepefaToyHbIX Yyncen. Mo KOMMNOHOBKE OHW BbINOSHAOTCA LEeH-
TPa/lbHbIMM 1 pasgeneHHbIMU. LieHTpasibHble ABOViHbIE TaBHble nepejayv NpeacTaBnsioT co6oi
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Puc. 3.28. TunongHasa rnasHas nepejada: a — cxema; 6 — KOHCTpPyKuua: 1— kaptep 3agHe
ro MOCTa; 2 — Mnonyock; 3 — ravika NoAWnNHUKOB andichepeHumana; 4 — noAw UnHWK anddepeH-
uvana; 5 — BefoMasi LUIECTEPHS [/1aBHOI nepefayun; 6 — canyH; 7 — raiika; 8 — waiiba; 9 — da-
Hel, Befywleli wectepHu; 10 — manxeTa; 11 — rpsAseoTpaxartens; 12, 14 — MNOAWUMHUKA Bepy-
LWei wecTepHn; 13 — pacnopHoe Kosbuo; 15 — perynmpoBoyHOe Kosblo; 16 — Begywasa Le-
CTepHA; 17 — kapTep pefyktopa; 18 — 60nT; 19 — cronopHas nnactuHa
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Pvc. 3.29. LUnnuHppuyeckan nepegada

couyeTaHne KOHWYEeCKOW Wi FMnovAHOW napbl
C UWIMHAPWUYECKON, KoTopble 06beAMHEHbI
B 06Lem kapTepe.
Pa3HeceHHble rnaBHble nepejayn COCTOAT
U3 LEHTPa/IbHOr0 peaykTopa B BUAE KOHU4e-
CKOU WM TMNouaHOM napbl W ABYX PedyKTOpoB,
pasMelleHHbIX B cTynuuax koneca (puc. 3.31)
wn 65IM3KO K Kosiecam. Puc. 3.30. [lsoiiHaa rnaBHas nepepava

Puc. 3.31. Begywuii MOCT rpy30BOro aBTOMOOWAS C pa3HECEHHOW rNaBHON nepegadveii u Ko-
NIECHbIMW NAaHeTapHbIMK peayKTopamMm

ANODEPEHLIVAN

Mpy NoBOpOTE aBTOMOGWAS, BCE €ro Koseca MpoXOAAT pasHbliii No AMHE NyTb, U €CU Mexay ABY-
MSi BEAYLWMM KOJIeCamMm CYLLECTBYET KECTKasl CBA3b, OHU HAUHYT MPOCKa/b3blBaTb. CKOMbXKEHUe
KOfIeC MpK MOBOPOTE MNPMBOAMT K MOBLILEHHOMY Pacxody TOMMBA, W3HOCY LIWH, HapyLUEHUHO
yCTORUMBOCTM W T. M.

OvdbdpepeHupan no3eonseT BeJOMbIM BaslaM BpawaTtbCs C PasHbIMA YI/IOBbIMU CKOPOCTSIMM
U BbINOSHAET (PyHKUMM pacnpesenieHns NogBOAVMOrO K HEMY KPYTSLLEro MOMEHTa Mexay Kosneca-
MU WM BeaylyMU MocTamu. AudbdpepeHimansl GbiBAOT MEXKONECHLIMA U MEXOCEBbIMU (B Cy-
yae yCTaHOBKM MeX/y HECKO/IbKMMU BeylyiMU MOCTamm).
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Puc. 3.32. Cxema paboTbl (a) n getanm (6) KOHAYECKOro CUMMETPUYHOro audpchbepeHumana:
1 — Kopobka catennutos guddepeHumana npasas; 2 — 60T KOPO6kM catennuTos; 3 — onop-
Has waiiba wecTtepHu; 4, 8 — MoMyoceBble LIECTEPHW; 5 — onopHas waiiba catennira; 6 — ca-
TeNNnTbl; 7 — OCb caTe/iInToB; 9 — neBass Kopobka carenmTos guddepeHumana
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Bnepsble auddepeHuman 6bin npuMmeHeH B 1897 r. Ha napoBoM asBToMo6une. B HacTosiwee
BpeMsi BCe aBTOMOGW/IN UMEIT Me>KKONecHble AndihepeHumanbl Ha Befylwmx mocTax. Haumbonee
pacnpoCcTpaHeHHbIM SBNSIETCA KOHUYECKWIA CMMMETPUYHBIA andbdepeHuman (puc. 3.32), Bk/IOua-
IoWMin B cebs: kopnyc, caTennuTbl, OCb CaTe//IMTOB (WM KPECTOBUHY) W MOJTyOCEBbLIE LUECTEPHU.
O6bIYHO YKCo caTennnToB B gudpchbepeHumanax NErkoBbiX aBTOMOGUNEn — fBa, rpPy30BbIX W BHE-
[OPO>KHbIX — YeTbIpe.

CuMMeTpUYHbI AndbdhepeHuman noyyns CBoe Has3BaHue 3a CNOCOOHOCTb pacnpeensTb noa-
BOAMMbI/i MOMEHT NMOPOBHY NpW J/II060M COOTHOLLUEHUW YI/IOBbIX CKOPOCTEN, COEeAMHEHHbIX C HUM
Bas10B. [puMeHeHne Takoro audpdepeHumana B kayecTBe MeXKONecHoro, obecneyvBaeT yCTOW-
UMBOCTb NPV NPSMOJSIMHENHOM ABWXEHWUW, a Takxe Mpy TOPMOXEHWM ABUratesieM Ha CKOJib3KOM
nopore.

CyLlecTBEHHbIM HefocTaTkoM 06bl4HOro andidiepeHLyana SBNSETCA CHMKEHUE MPOXOAMMOCTM
aBTOMOGUAA, ecn OfHO M3 ero Kosiec nonagaet B YCI0BUS MaOro CLUENIeHUs C ONOPHON NoBepx-
HOCTbIO. py 3TOM Ha KO/1eco, HaxoAsALeecs B HOPMasibHbIX CLEMHbIX YC/IOBUAX, Helb3s MOABECTU
KPYTALWMIA MOMEHT, MpPeBbILIAIOLLMIA TOT, KOTOPbI MOXET ObiTb pean3oBaH Ha konece, Haxoas-
LemMcs B YCMI0BMAX Masoro cuenneHus (3To NpuMBoauT K NpobykcoBke koneca). [ns npeogoneHus
3TOr0 HepocTarka B HEKOTOPbIX KOHCTPYKLMSIX WCMOMb3YHTCS pas/iMuHble YCTPOMCTBA, KOTOopble
paccmoTpeHbl Hke (cM. 822 pasgen «AudidpepeHupansl NOIHONPUBOAHLIX aBTOMOOUIEN»).

ABTOMATWNYECKME TPAHCMNCCUIA

MepeknoyeHre nepefad Ha nepBbiX aBTOMOOMAAX BblI0 AOBOMBHO TPYAHbIM AefioM 1 Tpe6oBasno
onpeseseHHoro Haeblka. O3TOMy yxXe Torga NosIBASAMNCL KOHCTPYKLMU aBTOMATUYECKMX TpaHC-
muccuit. HekoTopble nsobpeTareny NbiITa/INCb aBTOMATU3MPOBaTh MeXaHMyeckme KOpobku nepe-
Jay, co3faBas XMTPOYMHble YCTPOMCTBA, KOMMpYyHOLWMe AelACTBMS BOAUTENS MPU NepekTioyeHnm
nepegad, gpyrve cosgaBanv 6eccTyneHyaTble TPaHCMUCCUM, WCMO/Mb3ys pasfiMuHble YCTpolicTBa
(B OCHOBHOM (DPUKLMOHHBIE), KOTOPble MOMYT MAaBHO U3MEHATb KPYTALLMIA MOMEHT.

Bce Takue KOHCTPYKUWMW, Kak NpaBwio, 6blIn CAOXHLIMU, HEHAAEXHbIMW U Mau103(dDEKTUBHbI-
MK, MOTOMY, YTO B TE BPEMEHA He CYLLEeCTBOBaJIO COOTBETCTBYHOLLMX TEXHOMOMMIA 1 HAAEXHbIX CUC-
Tem ynpasneHusi. Mo Mepe pa3BUTUSI KOHCTPYKLMIA MexaHW4eckux Kopobok nepefad, CLENIEHWi,
NOSIB/IEHNS] CUHXPOHU3ATOPOB, MPOLECC YNpaB/ieHWs MeXaHU4Yeckoih KOpoGKoi ynpoctunca u Te-
nepb 471 nepeknoyeHns nepefad He TpebyeTcs 60MbLWIOro onbiTa. B T0 e Bpems, pocT MHTEHCUB-
HOCTU ABMKEHUSI, 0COBEHHO Ha ynmuax 60/blUMX FOPOAOB MPUBOAWT K TOMY, YTO MHOTME BOAUTEN
NpeanoynTaloT aBTOMaTUYeCcKne TPaHCMUCCUW, M36aBAsOLME WX OT MOCTOSIHHOrO ynpaBeHus
cuenneHnemM 1 KOpobkol nepegau.

ABTOMaTMYECKMEe TPaHCMUCCUW, MO3BOJIAIOLLME BOAMTENIO YNPaBAATb PEXVMOM ABVKEHMWS
C MOMOLLbI0 TOMBKO ABYX Nefaneit: «rasa» 1 Topmo3a, MOryT MMEeTb KOpPOGKy mepejay wim He UMeTb
ee. Ko BTOpoMy Tuny OTHOCATCS TMAPOO6BLEMHbIE U INEKTPUYECKNE TPAHCMUCCUN, KOTOpble MO3BO-
AT B ONpeAenieHHoOM AvanasoHe MonyuuTb No6oe nepesaToyHoe YKCHO.

B rmapoo6beMHONM TPaHCMUCCUKN TUAPaBANYECKUA HAcoC, NPUBOAUMBIA B AeicTBME OT ABuUra-
Tens BHYTPEHHEro CropaHusi, coegvHsieTcs Tpy6onpoBodamu € rMapoaBuratensivMum, Kotopble npu-
BOAAT B AeNCTBME BedyLume Kosieca aBToMO6WsA. MapocTaTMieckmii Hamop XUAKoCcTH, co3gaBae-
Mblii HacocoMm, npeobpasyaTcs B KpyTALWMIA MOMEHT Ha Basax rugpoasurateneii. MapoobbemMHble
TPaHCMUCCUN He MNONYYMN LWIMPOKOTOo PacrnpocTpaHeHWss Ha aBTOMOOUIAX M3-3a Hu3koro Krj
U BbICOKOI CTOMMOCTU, HO AOBOJIbHO YacTO MCMOSMb3YHTCSH B AOPOXHO-CTPOUTENIbHBIX MalLHaX.
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B anekTpuyecknx TpaHCMUCCUSX BeayLuye
Koneca aBTOMOGWAS MPUBOAATCS B AelicTBue
afnekTpoABuratensiM1, K KOTOpbIM OT reHepa-
TOopa MoJAeTCs 3MEKTPUYECKUA TOK. 3neKTpo-
ABuraTtesnb C pefyKTopoM MOXeT pacnonaratb-
CA HenocpeAcTBEHHO BHYTPU Koseca. Takas
KOHCTPYKUMSA HOCUT Ha3BaHWe MOTOp-Kosieca
(puc. 3.33).

dnekTpuyeckue TpaHCMUCCUM B GAMKaii-
Wwem Oyayliem nosnyyar LUMPOKOe pacnpocTpa-
HeHVe Mpu nepexofe K aslbTepHATUBHBLIM  UC-
TOYHMKaM 3Heprun (cm. rn. 8).

B aBTOMaTM4eCKNX TPAHCMUCCUSIX C KOPOO-
Kamu nepefay MCMNOMb3YKTCA CTyneHyaTble
(aBTOMaTM3MpOBaHHbIE), BeccTyneHyatble (Ba-
pvuatopbl) Y KOMOGMHMpPOBaHHbIE (rugpomMexa-

Puc. 3.33. MoTop-koneco aBTomobuns HMYeckne) Kopobku nepegau.

rMAOPOMEXAHNYECKAA MEPEJAYA

'mppomexaHunyeckas nepegaya (MFMIM) ycnewHo NpMMeEHSeTCA Ha aBTOMOGUNAX Yxe 6osee nosnyse-
ka 1 faeT BO3MOXHOCTb 3aMeTHO 06/1erynTb yrnpasneHne aBToMobunem.

MprYMeHeHVe rMapoMexaHN4Yeckoil mepegaun Ha aBTOMOGMIE NO3BOMSET MNOMYYUTb Credyto-
Lne npenmyLlecTaa:

1 O6ecneyeHve aBToMaTU3aUMN NEPEKIOYEHNS Nepegay U OTCYTCTBME HEOOXOAMMOCTN UMETDL Me-

Jasib cuensieHus.

2. ToBbllleHMEe NPOXOAMMOCTY aBTOMOOUISA B YC/OBUSAX 6€300p0>Kbsi 3a CHET OTCYTCTBUS paspbiBa

NnoTOKa MOLLHOCTM MpU NepekIYeHun nepegad.

3. TloBbIWEHNE [ONTOBEYHOCTY ABUraTens 1 arperatoB TPaHCMUCCUMM 3a CHET CNOCOBHOCTU rnapo-

TpaHcdopmaTopa CHA>KaTb AUHaAMUYeCcKne Harpysku.

B 10 > BpemMsA KakK He[oCTaToK Heo6XoAMMO OTMETWUTL MOTEPH0 MOLLHOCTM W MOBbILIEHWE pac-
Xopa Tonavea 3a cyet 6onee Hu3koro KM MM no cpaBHeHWO ¢ aBTOMOOMIEM, UMEOWMM MeXa-
HMYeCKY0 KOPOOGKy nepegau.

FmgpomexaHuyeckas nepefadva Bk/IoYaeT B cebA TpM OCHOBHbIE YaCTU:
— rugpoTpaHcdopmaTop;

— MexaHWYecKylo KopoOKy nepegad;

— cucTeMy ynpasfieHus.

Ha aBTomo6unax MMM snepsble nosBunacb B CLWA: B 1940 r. kopobka Hydramatic 6bina
yCcTaHOB/NeHa Ha aBTomobunsax Oldsmobile. CnpaBeannBocT pagn HeO6XO4MMO OTMETUTb, YTO
elle ¢ Hayana 1930-x IT. Ha aHIUNCKMX aBTobycax WCNosb3oBanacb ruapoMexaHmyeckas
TpaHcmuceua Wilson, koTopas He Oblna aBTOMaTtu4yeckoit, Ho obnieryana paboTy BOAUTENS.
B HacTosiwee Bpemsa B CLUA MMM cHa6>katotcst 90 % nerkoBbix aBTOMOOUEN, a Takke BCe ro-
poAackMe aBTOGYCbl M 3HAUMTENbHAA 4YacTb rPy30BbIX aBTomMo6uneii. B EBpone maccoBoe npu-
MeHeHue Ml Hayanocb TO/IbKO B Hayase CeEMUAECATbIX rof0B MNPOLUIOrO Beka, Korga atu ne-
pefayn Hawnnm npuMeHeHne B aBToMobunsax Mercedes-Benz, Opel, BMW. B 310 xe Bpems
B EBpone ctpoaTca cneynanmampoBaHHble 3aBoAbl No npoussoacTsy MMIM: dmpma Borg-Warner
cTpout 3aBog, B AHrnum (r. Sletudopp), Ford — B 1. bopgo (®PpaHums), GM — B CTtpacbypre
(PpaHumna). B AnoHMn nossnAwTCA cpasy Asa cneunann3npoBaHHbIX NpoussBoacTBa — Jatco
n Aisin-Warner.
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'mppoTpaHcopmatop (puc. 3.34; 3.35)
Obl1 M306peTeH HemeukuM npocheccopom deT-
TuHrepom B 1905 1. Mpexae Yyem Halitn npumve-
HeHMe Ha aBTOMOOWUNAX, rmapoTpaHcopmaTtop
NCMo/b30BasICA Ha cydax W TensoBo3ax.

MpocTeiiwmnini  rmapoTpaHcopmaTop, Bbl-
NnofHeH B BUAE kamepbl TopouaanbHoin cop-
Mbl 1 BK/IlOYaET B Ce6A TP NIONacTHbIX Kosleca:
HacoCHoe, Ba/l KOTOPOrO COeAUHEH C KOJeH-
yatbiM BasIOM fABuraTtens; TypbuHHoe, co-
eAVHEeHHOe C TpaHcMuccuel, u peakTop,
YCTaHOB/IEHHbIA B KOprnyce ruapoTpaHcdop-
martopa (puc. 3.36).

vapoTpaHcopmartop 3anonHsaeTcs  cne-
LyanbHoOW XMAKOoCTbio. Kaxkaoe koneco umeet
HapyXHbIA 1 BHYTPEHHUI TOpLbl, Mexay KOTOo-
pbIMX pacnonaralTca NpPotUIMPoBaHHbIE 10-
nactn, obpasylline kaHanbl AN MNPOTOKa
Xnakoctu. Bce koneca rugpoTpaHctopmaTopa
MaKCUMasibHO MNPUOAMXKEHBI  OPYr K Apyry,
a BbITEKAHWUIO XWUAKOCTW NPENsATCTBYET Crneuu-
anbHOe YN/I0THEHME.

Mpn BpaLleHMn KoMieHYaToro Bala Apurate-
/I BpalaeTcss HacoCHOe KO/eco, KoTopoe
nepemMeLLaeT XWAKOCTb, HaxXOASALLCA Mexay
ero sonactaMu. >XMAKOCTb He TOMbKO Bpa-
LaeTcs OTHOCWUTESIbHO OCK TuapoTpaHcdop-
mMaTopa, HO U 3a CYeT BO3AENCTBNA Ha Hee LieH-
TPOGEXHbIX CUN nepemellaeTcs BAOMb fona-
CTeli HaCOCHOrO Kosieca Mo HanpaBfeHW0 OT
BXOA@a K BbIXOZY, YTO COMPOBOXAAETCH yBe/mye-
HMEM KMHETUYECKOWN 3Heprum noTtoka. Ha BbIxo-
[ 13 HaCOCHOro kosieca NOTOK XUAKOCTM nona-
[aeT Ha TypOuHHOe Koseco, okasblBas CUIoBoe
BO3/eNCTBME Ha ero fonactu. 3atemM NOTOK No-
najaeT B peakTop, Mpoiias KOTopblii, BO3Bpa-
LI@eTCA K BXOMy B HACOCHOe Kosneco. Takum 06-

Puc. 3.34. Cxema rugpoTtpaHccopmaTopa:
1 — 6nokuposoyHaa MydiTa; 2 — TypbuHHOE
Koneco; 3 — HacOCHOe KOoJfleco; 4 — peakTop-
HOe Koneco; 5 — mexaHu3m cBoboaHOro xofa

Puc. 3.35. BHewHwii Bug rugpotpaHccop-
maropa

pa3oM, XWAKOCTb MOCTOSIHHO MEpeMeLLaeTcsl Mo 3aMKHYTOMY Kpyry UMPKYNsumu, o06pasoBaHHOMY
MPOTOYHLIMM YACTSMM BCEX TPEX /IONACTHLIX KOMEC, W HAXoAUTCsl C HUMKU B CM/IOBOM B3auMOJENiCT-
BUM. IMpy 3TOM HAcoc NepenaeT SHepruto ABuraTesnsi NoToky, a TOT, B CBOO ovyepedb, — TypouHe.

Ec/m 6bl Mexay HacoCHbIM 1 TYpGUHHBIM Koslecamit OTCYTCTBOBaUT PEaKTOp, TO Takast KOHCTPYK-
umst (rmapomydita) ocylecTsnsna 6ol NEPEHOC 3HepPr OT ABUraTeNs K TPaHCMUCCUK FMapaBvye-
CKUM CNoco6oM, 6e3 BO3MOXHOCTM M3MEHEHWUs KPYTSALLEro MOMEHTA. PacnosiokeHHbIii Mexay Ko-
nlecaMy rmgpoTpaHcopmaTopa HEMoABWXHLIA peakTop, WMEET NIONacTy CreuyasbHoOro npoduss,
KOTOpble M3MEHSIIOT HanpaB/ieHe NOTOKa XUAKOCTY, BbIXOAsALIE 13 TYPOMHHOIO Kosieca U Hamnpa-
BNISIOT €ro Noj, onpeAeneHHbIM YI/ioM Ha JIoNacT HACOCHOro Kosieca. 3TO MO3BOJISIET 3HAUNTE b-
HO YBE/IMUUTL NepeaaBaeMblii OT ABuratenst B TPAHCMUCCUIO KPYTSLIMIA MOMEHT.

JioGoii  ryapoTpaHcopMaTop XapakTepuyeTca onpeaeneHHbiM K[, nepesaTtouHbiM OTHO-
LEeHNEeM, KOTOpPOe MoKa3biBaeT COOTHOLLUEHME YINIOBbIX CKOPOCTEN €ro Konec, U KO3h(ULMEHTOM
TpaHcopmaumn, NoKasbIBaKLWMM, BO CKOMIbKO pa3 YBEMUMBAETCS 3HAUYEHUE KPYTSLIEro MOMEH-
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Puc. 3.36. letann rugpotpaHcopmaTopa: 1 — HacoCHOe Kosieco; 2 — TypOMHHOE KOsMeco;
3 — KpbIWKN Mychrbl cBO6OAHOIO X04a; 4 — 4acTb kopnyca rugpotpaHcdopmaTopa; 5 — ocratku
pabouyein XuAKOCTM C NPoAyKTaMy MeXaHU4ecKoro usHoca getaneii; 6 — Koneco peaktopa; 7 —
Mychra cBO6G0OAHOMO Xo4a peakTopa; 8 — ynopHas Lwaiba TypouHHOro Kosneca; 9 — ynopHblii nog-
LUNMNHKUK peakTopa; 10 — nopLueHb 6/10KMPOBKY rapoTpaHcopmaropa

Ta. MakcumasbHbIi KO3(hUUMEHT TpaHcdhopmaLuy 3aBUCUT OT KOHCTPYKUMK ruapoTpaHcdopma-
Topa M MOXeT cocTaBnATb A0 2,4 (Npy HenoABWXHOM TypbuHHOM Kkonece). lMpy yBenuueHuu vac-
TOTbl BpalleHUss Basia ABuUratens yseiMymBaeTCs YroBas CKOPOCTb HACOCHOIO W TYPOGWMHHOIO KO-
Nec, a yBenuvyeHne KpyTslero MOMeHTa B ruapoTpaHccopmaTope nnaBHO yMeHbllaeTcs. Korga
yrnoBasi CKOPOCTb TYPOMHHOrO kKosieca NpuGAVMKaeTCs K YrioBoOi CKOPOCTU HACOCHOrO, MOTOK XWA-
KOCTU, MOCTyMalwLLeil Ha oNacT peakTopa, U3MEHSIET CBOE HamnpaBs/ieHVWe Ha NMPOTUBOMO/IOXKHOE.

[na Toro 4toGbl peakTop Ha 3TOM peXxumMe He co3faBasl MoMeX MOTOKY XMAKOCTMW, ero ycrtaHa-
B/MBAIOT Ha Mychre cBOOGOAHOrO X0Aa, M OH HayvMHaeT CBO6OAHO Bpawatbes (rmapoTpaHcdopma-
TOp NepexoauT Ha PexuM rmapomydiThl), YTO NO3BOMSET, B CBOK O4vepenb, CHU3UTL notepu. Takue
rMapoTpaHcdopmMaTopbl Ha3bIBAKOT KOMMIEKCHBIMU.

KM rugpotpaHcopmatopa onpeaenser 3KOHOMUYHOCTb ero paboTtbl. MakcumasibHoe 3Hadve-
Hve KA rugpotpaHcdopmaTtopa MoxeT 6bitb 0T 0,85 oo 0,97, HO 06bIYHO HaxXoAMTCA B Avana3oHe
ot 0,7 po 0,8. B KomnniekCHOM rugpoTpaHcopMaTope Ha pexumMe rmapoMydTbl MOXHO MOyYUTb
MakcumasnbHoe 3HayeHue Krjg— 0,97.

3meHeHne pexuMoB paboTbl rugpoTpaHcdopmaTopa NpoucxoauT aBTomMaTnyeckn. Ecnm yse-
MuMBaTb Harpysky Ha BbIXoAe W3 ruapoTpaHcchopmaTopa, TO NPOUCXOAUT YMEHbLUEHWE Yr0BOM
CKOPOCTW TypOWHbI, YTO MPMBOAUT K yBEMYEHWNIO KOadhdhmupeHTa TpaHchopMaumu.

K coxaneHuto, rmapoTpaHcchopmaTop UMeeT Masblii Auana3oH nepeaaToyHbiX yvcen, He obec-
neymBaeT ABWKEHUSA 3a[HUM XOAOM, He pasobLliaeT Asuratefl OT TpaHcMuccun (Heobxoaunma
CNOXHas cucTema OMOPOXHEHMS MPOTOYHbIX YacTeil oT paboueli xwugkoctun). Moatomy 3a rmapo-
TpaHCcopMaTopoM YyCTaHaBNMBAalOT CrneunasnbHyl0 KOpobKy nepejad, KoTopas KomneHcupyet
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yKasaHHble HefgocTaTku. Takas rMgpoMexaHu-
yeckasi nepegadva sBnsieTcs 6GeccTyneHyaroi
1 No3BOSSET NOMyunTb 060oe nepegaTouHoe
4MCno B 33aHHOM ApanasoHe.

B rugpomexaHuyeckux nepefadyax B OC-
HOBHOM MNPUMEHSTCA MeXaHu4yeckue mnnaHe-
TapHble KOpPOGKM nepefady, KOTOpble Nerko
nogfjalTca aBTOMartm3auum, HO MWHOrga Wuc-
MoMb3ylT U 00blYHblE CTYNeH4yartble KOPOOGKM
nepefay c aBTOMaTUYECKUM ynpaB/ieHNEM.

Mpoctad nnaHeTapHas nepegaya COCTOUT
U3 LEHTPAIbHOM, «COMHEYHOM», LIECTEPHN N Ha-
PYXHOIA LUeCTEPHN B BUAE KOMbLA, C BHYTPEH-
HUMU 3yObsAMW; 3TV [BE LUECTEPHU CBS3aHbl
Me>kay CcoGOli  MOCpPeAcTBOM — HECKONIbKMX
(06bIYHO TpeEX) LUeCcTepeH-caTenInToB, CMOHTK-
poBaHHbIX Ha o6LLleli pame, KoTopas HasbiBa-
eTca BOAMIOM.

[ 19 Toro 4toGbl nnaHeTapHas nepejadva
M3MEHANA KPYTALMIA MOMEHT, Hy)HO 06ecneunTtb
BpallleHne OJHOr0 W3 ee 3/1IEMEHTOB («COMHeY-
HOM», KOPOHHOW LIeCTepHW W BOAWUNA),
a OfiUH U3 3M1EMEHTOB 3aTOPMO3UTb. B 3TOM
cnyyae TpeTuiA anemMeHT GyfeT BpawaTbes C yr-
IOBO  CKOPOCTbO, OMNpefensiemMoit 4Mciom
3y6beB LUECTEPEH, BXOASLUMX B MaHETapHyH
nepegayy. Ecmm ofHOBpEMeHHO 3aTopMO3uTb
[Ba 3afnemeHTa, NnaHeTapHas nepejada Gyaet
paboTtaTtb, Kak npsiMas C nepefaToyHbIM YuC-
IOM paBHbIM eauHuue. MnaHeTapHas nepejaya
MO3BONSIET JIEFKO PEBEPCUPOBATH BpalleHVEe
OnA  MonyyeHus 3aJHero xoga aBTOMOGUNS.
B TO e Bpems Takue nepefjayv [OCTATOYHO
KOMMaKTHbl, 06ecrneymBatoT BO3MOXHOCTb MO-
NydeHnst 6ObLUMX NepesaToUHbIX YCeN U Nerko
COeVHAKTCS MOocnefoBaTe/lbHO A/1 NOTyHYeHNs
60nbLIOro uncna cryneHeid. [ 18 nepeknoye-
HUA Mepefjay AOCTAaTOYHO MPOCTO 3aTOpMaXu-
BaTb Basibl OTAE/bHbIX 3/IEMEHTOB MaHeTap-
HO kOpO6KkM nepefay. PaHblle B KauyecTse
TOPMO3HbIX YCTPOIWCTB 4acTo WCNOoMb30Bav
JIEHTOYHble TOpPMO3a, a B MNoc/efHee BpeMms
OHW NPaKTUYECKN BbITECHEHbI MHOTOAMCKOBbI-
MM «MOKPbIMU» CLENJIEHNAMU — PPUKLMOHA-
M. CyLlecTBylOT U 6osiee CMoXHble BapuaHTbl
nnaHeTapHbIX nepenau.

Mepsble amepukaHckne Ml 1erkoBbIx as-
TOMOGWNEen uMenu AByXCTyneHuaTyl nepena-
4y, NpyyeM Hu3Wwas nepefada BKA4YaNacb
BPYYHyt0. OfHaKo BMOCNEACTBUM OAHOW aBToO-

Puc. 3.37. lMpocTasda nnaHetapHasa nepepgaya
(a): A — conHe4yHoe koneco; B — anuuwnkn;
C — carennutsl; D — Boguno; V — nuHeliHas
CKOPOCTb; 1 CXema nnaHeTapHoit nepegaun (6):
1— conHeyHas wecTepHs; 2, 4, 6 — caTteniu-
Tbl; 3 — BOAWNO; 5 — KOPOHHAA LUECTEPHSA

155



1 23 1 23 17 89 1 42 13 4 5 2

Puc. 3.38. BapuaHTbl MCMOMHEHUS NjaHeTapHbiX nepegad: 1,2,3 — Banbl; 4 — Bogwno; 5, 8,
9 — carennuTbl; 6, 7 — KOPOHHOe 3y6yaToe Koneco

MaTU4eckoin nepefayn Okasasiocb ABHO HEAOCTaTOYHO W nossuavch LT ¢ agByms v Tpems asTo-

maTtnyeckumy nepegadamu. [ 19 NOBbILLEHUS TOMJMBHON 3KOHOMMUYHOCTK, FMApPOTPaHcthopmMaro-

pbl CTauM genarb G6/10KMPYIOLLIMMUCA — MOC/e pasroHa Ha BbiCLUel nepefadye HacoCHOe U TypouiH-

HOe Kofleca XecCTKO COeAVHANMCH OPUKLMOHHON MydoToil. 3atem B KOHUe 1980-x . 6/710KMPOBKY

ryapoTpaHccopmaTopa CTaim NpUMeHsATb Ha BCeX nepegadax, Kpome nepBsoil.

CvcTema aBTOMAaTMYECKOro ynpas/ieHns 06blYHO COCTOUT M3 CRefytowmnx NoAcUcTeMm:

— dOYHKLMOHMPOBaHUA (TMAPABINYECKME HACOChI, PETYNATOPbl AaBEHNS);

— wu3mepuTesibHas, cobupatolas MHopMaLMio 0 napameTpax ynpas/eHus;

— ynpasnsowas, BblpabaTbiBaoLlas ynpasasowme CUrHaibl;

— VCMOJSHMTESbHASA, OCYLLECTBIAILWANA YNpaB/ieHe nepekiodeHnem nepejad, paboToi asurarens;

— nofcvcTeMa PYHHOTO yrnpasBieHuns:;

— nogcucTemMa aBTOMaTUYECKMX 3alUWT, MpejoTBpallatolas BO3HUKHOBEHME OMAaCHbIX CUTyauuii.
KoHel, 80-x IT. 03HaMeHOBasICA NMOBCEMECTHbIM BHEAPEHVEM 3NeKTPOHUKKU. OHa no3Bo-

NAeT ropa3fo TOYHEE BblAepPXUBaTb 3afaHHble MOMEHTbI NepekoveHns (C TOYHOCTbIO A0 1 %

BMECTO NPexHux 6-8 %). MosABMAMCH [ONOMHUTENbHbIE BO3MOXHOCTU: MO XapakTepy M3MeHe-

Puc. 3.39. CoBpemeHHas ueTblipexcTyneHuatasi MM aBTOMOGWNS KNACCMUYECKOn KOMMOHOBKM



HWUSi CKOpPOCTWU NpWU AAHHOW Harpyske Ha ABU-
rateflb KOMNbIOTEP MOXET BbIYACINTL Maccy
aBTOMOGUNSA U BBECTU COOTBETCTBYyHOLME
nonpaBku B aJroputM MepekIyeHus.
ONeKTPOHHOEe ynpasfeHne npefocTasuio
HeorpaHMYyeHHble BO3MOXHOCTM AS19 Camo-
ONarHoCTUKW, YTO MO3BOMINIO KOPPEKTUPO-
BaTb MpoLEecchbl yNpaB/ieHNs B 3aBUCUMOCTU
OT MHOrMX napameTpoB (OT TemnepaTypbl
N BSA3KOCTWM >XWMAKOCTM A0 CTENEHU Wu3Hoca
(PPUKLNOHHBIX 3/1EMEHTOB).

OpfHako, Kak 1 npexge, MHOroe 3aBWUCUT OT
BbI6OpA 3aKOHa NepekoYeHns 1 opraHn3auum
NepexoAHoro npouecca nepeklyeHnss nepe-
Jay, a TakkKe TLIATEe/IbHOTO COrnacoBaHus WX
C XapakTepucTukamu gsuratens. Hanpumep,

Puc. 3.40. T'mapomexaHuyeckas Kopobka
nepegay 7G-Tronik — nepBass B Mupe ce-
MUCTyneH4yaTass aBToMaTuMyeckas Kopobka
(Mercedes-Benz)

MHOrne astomo6unn BMW, Audi, Jaguar nMeKT OAMHAKOBbIE MO KOHCTPYKTUBHLIM OCOOGEHHOCTAM
aBTOMaTN4eckne KOpoobKM nepefad ofHoW v Toii xe dmpMbl Zanradfabrik (ZF), Ho oHM paGoTatoT co-

BEPLUEHHO MO-Pa3HOMY.

Puc. 3.41. YcTpoicTBo kopobku nepegayv 7G-Tronik: 1— Beaywmin Ban; 2 — PPUKUMOH 6/10KK-
pOBKM rnapoTpaHcdopmaTopa ¢ racutenieM KpyTWibHbIX KoslebaHuiil; 3 — MacnsHbI Hacoc ¢ KOH-
Tponem AaBneHnst; 4 — PpUKLMOHBI U NIaHeTapHble nepegaun; 5 — BbIXOAHON BaUl; 6 — CTOSHOUHBIV
TOPMO3; 7 — CeneKTop; 8 — 3/1eKTPOHHbIA 610K ynpaBieHus; kianaHbl v faTyvkv, BCTPOEHHble
B MOAAOH; 9 — 3NEKTPOHHbBI 610K NnepeknoyeHns nepegad; 10 — BbICOKOCKOPOCTHbIE COMIEHOM-

Abl; 11 — rugpoTtpaHcgopmatop

157



Puc. 3.42. OCHOBHble 3M1EMEHTbI 3/1IEKTPOH-
HOWM cucTeMbl ynpasneHunsa: 1— 6nokynpas-
NeHust; 2 — coeauHUTENbHbIA Kabenb; 3 — pbl-
yar ynpaBsfeHus; 4 — 3M1eKTPUYECKUA pasbeM;
5— M

C ceHTA6pa 2003 . Ha asTOMOGWAU
Mercedes-Benz knacca E, S, SL n CL yctaHaB-
NMBalOTCA rmgpomMexaHmyeckme Kopobku ne-
pegay 7G-Tronik (puc. 3.40). 3ta cemucTyneH-
YyaTtas aBToMaTnyeckas Kopobka nepegady npu-
Wwia Ha CMeHy nATMCTYNeH4YaToMmy BapuaHTy
Mr. HoBass 'MIT no3Bo/svia CHU3UTbL Pacxof,
Ton/mBa B cpegHeM Ha 5 % B 3aBMCUMOCTU
0T mMogenn aBTomobuns. lMepeknoyeHve nepe-
[ady npoucxoamT beicTpee 1 6051ee naBHo.

MepeknoyeHne nepefay OCyLLECTBNSETCA
TPEMS MHOrOAUCKOBbLIMW TOPMO3aMM, Ha KOTO-
pble OKa3blBalT BO3AENCTBME ruapasanye-
CKue LuunvHAapbl. JaeneHne B cucteme ynpas-
NeHnss co3gaeT rMapoHacoc C MpuvBOLAOM  OT
LBuratens 4epes3 HacoOCHOe Koneco rmapo-

TpaHchopmatopa. B HM>KHIO YacTb KOPOGKM
yCTaHaBNMBaEeTCA MMAPAaBINYECKOE WUCMOMHUTENILHOE 30/10THUKOBOE YCTPOCTBO, KOTOPOE C MOMO-
b0 3/IEKTPOMArHUTHBLIX KManaHoB M MO KoMaHae 6/10ka YnpaBfeHWs COeAuHSIET TMApoHAcoC
C rMAPaBINYECKUMU 3MIeMEHTAMU CLENIEHNSI N TOPMO30B.

OCHOBHbIMU 3/1IEMEHTAMN 3/IEKTPOHHOIN CUCTEMbI YNpPaBeHUs SIBMISIOTCA 3MEKTPOHHbIA 610K
U pblyar ynpasneHnsi. B NpaBoM CEKTOpE pblyar MO>KET 3aHMMaTb YeTbipe NO3ULUK:

P — pexum napKoBKu;

R — 3agHwnit xog;

N — HeiliTpasibHasa nepegaua;

D — ABWKEHWE B pexvme aBTOMATUYECKOrO Nepek/lUeHns nepegau.

Mpu nonoxeHwW pblbara B nosvuum D nporpamma obecneymBaeT pas/inyHble asiropuTMbl ne-
peKioUYeHs1 B COOTBETCTBUM C COMPOTMB/IEHWEM [BWXEHWS, Harpyskoli, NOMoXeHWem nefaiv
«rasa», fJOPOXHOM cUTyaumei.

AJITOPUTMbI YNPAB/IEHNS COOTBETCTBYIOT ABVXXEHWNKD B PA3/INYHbIX YC/IOBUSX:
— [BWXEHVE C NMOCTOSIHHON BbICOKOW CKOPOCTLIO;

— TOPOACKON PEeXUM ABUKEHWS;

— TOPHbIA PeXUM ABUXEHUS;

— pexuM GYKCUPOBKY;

— [BWXEHVe Ha NnoBopoTax.

Mp1 nepemeLLeHNN pblyara BfIEBO BOAUTESb NEPEBOAUT KOPOOKY nepedad B peXxuM py4yHOro rne-
peknyeHus. [pmKeHMem pbluara Bnepef-Hasaf— BK/IUYEHME MOBbILALLE-NoOHNKaKoWel ne-
pegaun. Takoe NepektoyeHvie nepeaad NpUHATO HasbiBaTb CEKBEHTaIbHbIM (NOCnefoBaTeNbHbIM).
ONEKTPOHHLI 610K yNpaBneHus SBMSIETCA afanTUBHbLIM, OH 3aNOMUHAET MaHepy BOXAEHWsI BOAUTe-
NI N KOPPEKTVPYET a/ITOPUTMbl @aBTOMATUYECKOTO NEPEK/IIOYEHNsT nepesauy.

KOPOBEKW MEPEOAY C BAPUATOPAMU

Kopobkn nepepady ¢ BapuaTopamu SIBASKOTCA 6GeccTyneHyatbiMU M AT BO3MOXHOCTb MNOYYUTb
B 33[aHHOM OrpaHM4YeHHOM Avana3oHe nwboe nepegaroyHoe uucio. Bo MHOrmMx crtpaHax Takve
KOpob6kn nepepay ob6o3HavaloT 6ykBammu CVT (Continuously Variable Transmission) — nOCTOSAHHO
M3MeHsIIoLasca TpaHCMUCCKs. VICTopust NCNoMb30BaHWs BapyaToOpoB Pas/iMyHbIX TUMOB B TPaHC-
MUCCUSIX NNETKOBbIX aBTOMOGWNE HacuMTbIBAET MOYTU CTO fieT. B HacTosilee Bpemsi B aBTOMaTu-
Yeckmnx Kopobkax nepefay NPUMEHSIOT KIMHOPEMEHHbIE M TOPOUAHbIE BapuaTopbl.
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KNMHOPEMEHHbIE BAPVATOPLI

BnepBble Ha cepuiiHOM aBTOMOGWIE TPaHCMUCCUS C KIMHOpPEMEHHbIM Bapuatopom DAF
Variomatic 6bina ucnonb3osaHa B 1950 r. B TpaHcMuccumn Variomatic ncnonb3oBasica 6eckoHeu-
Hbli PE3VHOBLIA MPUBOAHOW peMeHb, 3a>KaTblli MexAy KOHWYECKMMMW MOBEPXHOCTSMU LUKUBOB.
PaccTosiHne mexgy AByMs NOSIOBUHKAMM LUKMBOB WM3MEHAI0Chb, MO3TOMY U3MEHANCA pabouwnii pa-
Avyc Beflylllero LUKMBA, a 3TO B CBOK 0Yepefb 3acTaB/sfA/I0 U3MEHATbL paanyc BeOMOro LUKuBa, no-
JTIOBMHbI KOTOPOrO CXMMaINCh MPYXUHOW. Takas KOHCTPYKUus obnafjana CyleCTBEHHbIMU Henoc-
Tatkamu. Pe3VHOBble PeMHU, PacrnosioXeHHbIE MOA AHWLLEM aBTOMOOWNSA, BbICTPO paspyLuanCh,
M UX 3aMeHa ABNsnacb JOBOSILHO C/IOXKHON onepauuein. BenvuuHa nepegaBaemMoro KpyTsLero
MOMeHTa 6blna HeGOMbLIOA M MO3TOMY Takyld KOHCTPYKLMIO MOXHO 6biN0 MPUMEHATb TOMbKO
Ha aBTOMOGUNAX C MaSIOMOLUHBIMK ABuratensmMmu. Kpome Toro, aBToMobusib € Takoil TpaHcMuccu-
eli Mor ABuraTbCsl 3a4HMM XOAO0M C TOM Xe CKOPOCTbIO, YTO U BNEpes, a 3T0 6bU10 A0BO/IbHO OMACHO.
FonnaHackuin nHxeHep BaH [90pH yCOBEPLUEHCTBOBA/T KOHCTPYKLMIO KAMHOPEMEHHOTO Bapuarto-
pa, 3aMEHVB Pe3VHOBbIA PeMeHb CTaslbHbIM, COCTOALLMM K3 Habopa OTAe/bHbIX MAacTUH cneuu-
aNlbHOW hopMbl.

MpUHUMNMaIbHBIM OT/IMYMEM 3TON KOHCTPYKLMW SBASIETCA TO, YTO Takoli peMeHb MOXeT nepe-
[JaBaTb He TO/bKO TAroBble, HO W TosKawoLwe ycunus. BaH [JaopH vMCnonb30Basl CBOK pa3paboTky
B KOHCTPYKUMWM TpaHcMmuccun Transmatic, koTopas morfia nepejasaTb KpyTALME MOMEHTbI Be/u-
YynHo Ao 150 H«m. TpaHcMuccUMKM C BapuaTopamu He UMEKT HeliTpasibHOW nepejayn, U No3aTomy
npy OCTaHOBKE aBTOMOOWNSA HEeOoOXOAMMO OTCOeAVHSATb ABuratesib OT TPAHCMWUCCUMM C MOMOLLbIO
Kakoro-nmb6o ycTtpoiictBa. B TpaHcmuccumsax Variomatic n Transmatic gns 1ol Lenm Menosnb3oBa-
JIOCb LEHTPOOEXHoe cuemnsieHne, KOTOpoe aBTOMAaTUYeCKW BbIK/IYaIoCh W BKIOYaIOCL. Tpora-
Hbe C MecTa M OCTaHOBKa aBTOMOOW/IER C 3TMM TPaHCMUCCUAMYK COMPOBOXAAINCH PE3KUMU
pbiBKaMun. KomnaHuus Subaru (AnoHus), Mcnonb3oBaBluas KOPOOKy nepefad C KMHOPEeMEHHbIM
BapuaTopoM Ha asTomobuie Justy, NpUMEHWna 371eKTPOMarHUTHOE MOPOLLKOBOe CuenieHue
C KOMMbIOTEPHBIM YrpaB/ieHneM. AHa/IOTMYHOE peLleHne 1Cnosb3yeT U KomnaHus Nissan Ha aB-
TomMobunsax Micra ¢ BapuatopoMm. s OrpaHnyYeHns CKOpPOCTU 3afHero xoda NpUMEHsIoT cneuw-
aNbHble OrpaHNYuTEeNbHbIE YCTPOICTBA.

Komnanna Honda paspa6oTana cBOK COOGCTBEHHYK KOHCTPYKUMIO Bapuaropa CO CTasib-
HbIM peMHeM W WkuBamun. [ns TporaHbs C MecTa M OCTAHOBKU MCMO/b3yeTcs MHOrOAUCKO-
BOE, MOKpOe cuen/ieHune, ynpasfiseMoe KOMMbTepoM. 3Ta TpaHCMUCCUS ycTaHaBnnBaeTcs
Ha aBToMO6unb cpegHero knacca Civic, NpMBOAUMBIA B ABWXeHWe 1,6-NMMTPOBbIM ABUraTenem,
pasBMBalOWMM MakCuManbHbli KpyTAWwmiA momeHT 140 H m. Cpeaun ocobeHHocTel TpacMuc-
cun cneflyeT OTMETUTb KOMMbIOTEPHbI KOHTPOb (OT 3N1EKTPOHHON CUCTEMbI ynpaBneHus), aa-
B/IEHVA [NA YNpaBfeHUs MOoJIOKEeHWEM MO/0BMH 060MX LWKMBOB Bapuartopa. 3Tta cuctema
obecrneunBaeT onTMMasibHoe AaBfieHne 6e3 ype3MepHOoro ero ysenunyeHus. CAuUWKOM CWflb-
HOEe «CXaTue» CHMXaeT MexaHW4eckyto
3P (WEKTUBHOCTb, @ TakKXe MNPUBOAUT K Npex-

OEeBPEMEHHOMY W3HOCY PEeMHS U yBesnuye-
HUIO WyMHOCTM paboTbl. lMporpammuposa-
Hne Bapuatopa Ha aBTomo6une Civic obec-
neymno Xopollee COOTHOLEHMEe C pexuma-
MW 3KOHOMWYHOW paboTbl ABuUratens, u 3To
NPUBENO K MOBbILEHUIO TOM/IMBHOW 3KOHO-
MUYHOCTW aBTOMOGMNA C BapuaTopoM npu
UCMbITAHWAX B FOPOACKOM LMKNE ABVXEHUS,
Ha 15 % no cpaBHEHWIO C TOM/IMBHOI 3KOHO-
MUYHOCTbIO aBTOMOOWAS C OObIYHOW YeTbl-
pexcTyneHyaTto aBToOMaTU4ecKol Kopob6-
KO nepegau. Puc. 3.43. CtanbHOIl pemeHb Transmatic
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B 1995 r. HemeLkas komnaHua ZF nNpoaeMOHCTpMpoBasia aBToMaTU4eckyto KOpobky nepegad
C K/IMHOPeMeHHbIM BapuaTopom Ecotronic, B KOTOpoi MCMonb3oBascs rmapoTpaHcopmatop.

Takoe pelleHne YC/IOXHAET U YA0pPOXaeT KOHCTPYKLMI0, HO obecrneynBaeT njiaBHOe Tpora-
Hbe C MecTa M MHTEHCUBHbIA pa3roH aBToMo6wns. Hanuuve rugpoTpaHcgopmartopa AaeT BO3-
MOXHOCTb YMEHbLUNTL AManas3oH nepefatoyvHbIX Yncesl Bapuartopa, UYTO CHUXAaeT ero pasmepsbl
1 rabapuTbl aBTOMaTU4eCKoin KOpobku nepefady. B HacTosulee Bpemsas ZF npousBoauT Tpu Ba-
pvaHTa Takmx KOpo6GOK nepefad. Hambonee MOLLHbIA BapuaHT M3 3TOr0 cemeicTsa KOpob6OK
CFT25 umeeT cTanbHON pemeHb wupuHoi 30 MM, NnaHeTapHyl nepefady An1s obecneyeHus
3aHero xofa, KoTopas BK/O4YaeTcs C NOMOLLb0 MHOrOAUCKOBOTO, MOKPOro cuenseHus. Ko-
pobka nepefay MOXeT nepefasaTb KPyTALWMA MOMEHT A0 250 H«m, 4To AaeT BO3MOXHOCTb MC-
nonb3oBaTb Takme KOpoOkM nepefady Ha aBToMobunsax cpegHero knacca VW Passat, Ford
Mondeo u gp. YnpaBfneHne kopobkamy nepefad ZF OCyLlecTBMSAETCS C MOMOLWb0 KOMMNblOTe-
pa, nporpammHoe obecrneyeHue KOTOPOro obecneymBaeT afanTvBHOE ynpassieHue pasnuy-
HbIMU peXUMamMy [ABUXEHUS.

ABTOMOGU/IN C COBPEMEHHBLIMW aBTOMaTUYECKMMN KOPOGKaMu nepegad, UCnonb3ylwyMn Ba-
praTop co CTa/lbHbIM pemHeM, 06/1a4at0T ropasao MyylMMy nokasaTensamy TOMMBHOW 3KOHOMUY-
HOCTU U NNaBHOCTbIO pa60TbI Nno CpaBHEHUIO C 06bIYHbIMYK rmgpomMmexaHn4eckKnMmyn astoMmatamu.
HageXHoCTb M JONTOBEYHOCTh COBPEMEHHBLIX KOPOOOK mepedady € Takumy BapuaTopamy Takke
[0BOJIbHO BbicOKa. OfHaKO LUMPOKOE MPUMEHEHMEe TakMx KOPOBOK CAEePXNBAETCA B CUMY HE TeXHU-
yeckux, a, ckopee, MCKXOMOrNYeckux npobnem. BoauTenn nprBbIKAW, YTO MPKU pasroHe aBTOMOGMAA
C 06bIYHOIN MeXxaHW4eckol WM aBTOMaTUYeCKOol Kopo6kaMu nepeday OHWU OLLYLIAKT yBE/UYeHMe
yacToTbl BpalleHus apuratens. ABTOMOGWIbL C BapuMaTOpPOM MOXET WHTEHCUMBHO pasroHSATbCA
M Npu MOCTOSIHHOM 4YacToTe BpalLeHWs ABwratens, MoTOMy YTO BapuaTtop NogdepxuBaeT 3Ty yac-
TOTy, KOTOpass Heobxoguma Aia nydlero pasroHa. Takas pabota o6ecneumBaeT Hambonee ontu-
MaJIbHbI/i Pa3roH, HO M3-3a HEeMpUBBLIYHOTO 3BYKa Y BOAUTENS CO34AETCs Breuyat/ieHue, 4to npue-
MWCTOCTb aBTOMOGW/S HefoCTaTouHa.

[ 19 pelweHus 3Toli NpPo6/aeMbl HEKOTOpble MPOM3BOAUTENN OblIN BbIHYXAEHbI afanTUpoBaTb
ynpaB/silolWye CUCTEMbl CBOUX BapuaTopoB A1 UCKYCCTBEHHOrO co34aHusi psfa PUKCUPOBAHHbIX
nepeaaToyHbIX Yncen, NPeoaones, TakuM 06pa3oM, NCUXOSIOTMYECKy0 Npobnemy. Y BoguTenei Ta-
KUX aBTOMOGWNEl MNosiBUIACb BO3MOXHOCTb BbiGOpa Mexay pydHbIM Moc/efoBaTe/ibHbIM  (Cek-
BEHTa/IbHbIM) Mepek/yeHneM nepefady ¢ QUKCUPOBAHHLIMW 3HAYEHUSIMU WM GeccTyneH4aTbim
aBTOMaTUYeCKMM ynpaBfieHMeM. BrnepBble Takas KOHCTPYKUMSA Oblia MCMOMb30BaHa KOMNaHuei
Nissan B 1997 r. B Kopobke nepegay Hyper CVT-M6 (puc. 3.44).

KomnaHunsa Audi npu cosgaHum Kopobku nepegady c Bapuatopom Multitronic (puc. 3.45)
ucnonb3oBana fApyroi npuHuun. [lpu pasroHe ob6ecneynBaeTcs yBennyeHue 060pOTOB
ABuratens c yBe/iM4eHMEeM CKOpPOCTU aBTOMOG6MASA. Takoil pexum pasroHa He fBnseTcs ca-
MbIM 3()(PEKTUBHLIM, HO AaeT BO3MOXHOCTb pelWuTb Mcuxonornyeckne npobraembl. [Mpu
3KCTpPEMasibHOM pasroHe YynpaBaslowas 3/1eKTPOHMKA MepeknyvaeT BapuaTop Ha OnTu-
MasibHbI pexum paboTbl. HoBbIM nogxos obecneuynn BO3MOXHOCTb aBToMo6uaw Audi A6
Cc Kopobkoli nepegad Multitronic nokasaTb nyywwue pesynbTartbl MO TOM/MBHOW 3KOHO-
MUYHOCTU W MHTEHCMBHOCTU pasroHa Mo CPaBHEHUIO C TakMMm Xe aBTOMOGUNEM, HO UMElo-
WM MexaHu4yecky kopobky nepegady. Kpome aBTOMaTumyeckoro pexuma Multitronic noa-
AepxneaeT pPexnm CeKBEeHTa/lbHOro nepeknwyeHna nepepadvy c WeCTbO Cbl/IKCVIpOBaHHbIMI/I
nepegaToyHbIMM Ynucnamu. B KOHCTPYKUUM MCNOMb3yeTcs MOKpOe MHOrofMCKOBOe cuense-
HVe pgna obecneyeHnss BO3MOXHOCTWM cTapTa ¢ MecTa. puBogHoi pemeHb Audi npeacTas-
nset cob6oil MHOrO3BEHHYH Lenb, KoTopas nepefaeT KPyTAWMA MOMEHT 3a CYeT TpeHus
MeXxay Topuamu oceild NNacTuH, COCTaBNAOWMX Lenb, ¥ MOBEPXHOCTAMU LWKUBOB (puc. 3.46).
FmapaBnnyeckass cuctema ynpaBieHUs BapuaTopoMm obecneymBaeT ONTUMasbHOE ycuaue
cKaTua LWKMBOB, He Ao0nyckasi NpocKasb3biBaHWA Lenu 1 obecneymBasi HeOOBXOAUMYH [A0J1-
roBeYHOCTb BapuaTtopa.
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Puc. 3.44. Kopo6ka nepegay Hyper CVT-M6

6. 3aka3 Ne 1031. 161



Puc. 3.45. Cxema kopobkn nepegay Multitronic: 1— gsuratens; 2 — cuennexHve; 3 — Bapua-
Top; 4 — uenb; 5 — rmapoHacoc; 6 — ynpaBnsoWMiA 6/10K; 7 — 6/10K 31EKTPOHMKN

TPOTAHBECMECTA OBEP[PAVIB

Puc. 3.46. Cxema paboTbl Bapuatopa Multitronic: 1 — uenb
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TOPOWAHBLIE BAPUATOPDI

B TopongHom Bapuatope (puc. 3.47) mMe>kay ABYMS kosiecamu CO chepuyeckoit (TopomaHoit) pabo-
yell MOBEPXHOCTLI0 3aXUMaeTcs ponvk. OJHO KoMeco SABNseTCA BedylyM, a Apyroe — BeLOMbIM.
Mepepaya KPyTALLEr0o MOMEHTa 0b6ecneynBaeTcs cuiamm TPEeHUs Mexay pabounmmy NoBEpPXHOCTS-
MW KONeC W posvKa. V3meHeHMe MOMOXKeHWs OCU ponvka B MOMEPeYHO MI0CKOCTW MpYBOAUT
K U3MEHEeHVI0 MepefaToyHOro 4ucia Bapuatopa, PaBHOrO0 OTHOLUEHUK PafuyCcoB OKPYXXHOCTeM
NPOXOAALLMX Yepe3 TOUKM KOHTakKTa Kosiec C POSIUKOM.

B 3aBMCUMMOCTM OT yrfia NOBOpPOTa po/iMka BeAOMOE KOMeco MOXET BpallaTbCs C TOW e CKO-
pOCTbiO, YTO 1 BeAyllee (ECIM POJIMK TOPU30OHTAsTEH), C B0MbLUEN, WM MEHbLUER (ecm posvK NoBo-
pauuBaetcs). lMpu MCNoNb30BaHUM TOPOUAHOTO BapwaTopa B TPAHCMUCCUM aBTOMOOWNS Takxe,

Kak 1 B clyyae KIMHOPEeMEHHOro, HeobxoaumMo
o6ecneynTb BO3MOXHOCTb MOSlyYeHUs1 3a4HEro
X0f4a W OTKIIOYEHWUA Bapuatopa OoT ABurarens
C NOMOLLBIO CLENIeHns.

MepBblii MaTEHT Ha KOHCTPYKLMIO TpaHCMKC-
CMM C TOpPOMAHLIM BapvaTopoM ObUl MOMy4YeH
Yapnb3om Xavtom ewe B 1877 r. Takme TpaHc-
muceun npounssoacTea Perbury-Hayes npegnara-
nvcs ans astomobuneli B 1930-€ IT., 04HaKo OHK
OT/IMYa/IUCb HeJOCTaTOYHON BeNMUMHOWM nepena-
BAEMOro KpyTsLLEro MOMEHTa W HWU3KOW [0Nro-
BEYHOCTbIO M3-3a OTCYTCTBMSA COOTBETCTBYHOLLMX
mMaTepuasnioB 1 TexHonormin. OcHoBHas nNpo6nema
3aK/llo4aeTcs B TOM, 4YTO nepejada KpyTALero
MOMEHTA Le/IMKOM 3aBWCUT OT TPEHWSA B KOHTakK-
Te posvKa C Konecamu, 1 Yem BbllLe nepejasae-
Mbli MOMEHT, TemM 6osiblle Jo/MKHA ObiTb cuia
TpeHus, npuyem Mpu OYeHb Masioi M/IoLLaan KOH-
TakTa. 19 yBenmyeHns TpeHUs fasfieHvie Mexay
JeTanaMn Bapuartopa [0/HKHO OblTb Bbille, YTO
MOXET MPUBECTN K NOBPEXAEHMIO BapuaTopa.

B 1999 r. komnaHua Nissan Hadasia yctaHa-
B/IMBaTb Ha HEKOTOPbLIX U3 CBOWX aBTOMOOMIIEN,
npefHasHayeHHbIX /11 AMNOHCKOro pPbIHKa, KO-
pobku nepefay Extroid. B aToit Kopobke nepeaay
UCNO/b3YETCA CABOEHHbLIN TOPOUAHBIA BapmaTop,
pasgensiowyin NOTOK MOLLHOCTU C LieMbl YMEHb-
LWeHns pa3mepoB y3na. Kopobka nepegady Gbuia
CKOHCTpyVpOBaHa /11 MNPOAO/IbHOW YCTaHOBKYM
Ha MOLLIHbIE 3a/HENPUBOAHbIE aBTOMOGW/IN 1 MO-
XET nepefasarb KpyTAwpyin MomeHT 4o 300 H«m, yto
Ha CerofHsLL HAW feHb SABNSETCH PekopaoM Ans
KOpO6OK nepeday ¢ BapuaTopamu.

BO3MOXHOCTb Mepefaqn Takmx yeunmin obec-
neyeHa npUMEHEHNEM BbICOKOKAYECTBEHHbIX
cTaneli 1 cneumabHbIX TPaHCMUCCUOHHbIX Macer.
Yeunmna cxatma Konec UM posIMKoB BapuaTtopa
COCTaBNAT BeNnnumHy Ao 10 T. [Mpy Takmx yeunmsx
CcKaTus MNOBEpHYTb POAVK AN U3MEHEeHUs
nepeAaTtoyHoro u4vcna Bapuartopa He MpocTo.

Puc. 3.47. Cxema TopouaHOro Bapuartopa

Puc. 3.48. Kopobka nepegay Mazda ¢ Topona-
HbIM BapuaTtopom
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Nissan 1cnonb3yeT opuriHaibHyt cMCTeEMY MOBOPOTA POSIMKOB, B KOTOPOW PO/VKY MOBOPaY/BAOTCS aB-
TOMAaTUYECKU Mpu MX HEGO/BLIOM CMELLEHUM OTHOCUTESIbHO Ocu BpalleHus. COBMECTHO C BapuaTopoMm
B KOpobke nepepay Extroid pa6otaeT n/wpoTtpaHcdopmartop. Ans BKIOYEHUS 3a4HEero xoda Ucrnosib3y-
eTcA nnaHeTapHaa nepegava, ynpasnsemMas C MOMOLLBI0 MHOrOAMCKOBOrO MOKPOro (OpUKLMOHHOMO
cLenneHus.

Ha Tokuiickom aBTocanoHe 1999 r. komnaHus Mazda npofemMOoHCTpupoBana TPaHCMUCCUIO,
KkoTopas BK/IOYaeT B cebs fBa TOPOUAHBIX Bapuatopa, ABYXCTYMeHuYaTylo NaaHeTapHyt nepefady
N ABa aBTOMaTU4Yecknx cuennenns (puc. 3.48). MNpu TporaHbM aBTOMOOWAA C MecTa naaHeTapHas
nepefaya MOHU>KAET MepefaTtoyHoe YuCIo, B LEAX NOMYYEHUs BbICOKOTO KPYTALEro MOMEHTA.
Ha 60nbLUOl CKOPOCTV MPUBOL, Ha KOfleca OCYLLEeCTBSETCS HenocpeACTBEHHO OTTOPOMAHOro Ba-
praTtopa. Kopobka nepegay BkIto4aeT B ceba v rnasHylo nepegady ¢ anddepeHumanom u npea-
HasHayeHa A1 nonepeyHol yCTaHOBKW Ha nepefHenpuBOAHble aBTOMOGUNN.

ABTOMATU3VPOBAHHbLIE KOPOBKW MEPEOAY

B nocnepHee Bpemsi BO3POAW/ICA MHTEPEC K aBTOMATUYECKOMY YNpaB/iEHNID MEeXaHWYeCKUMU KO-
pobkamn nepefay C UCNONb30BAHMEM 3/1EKTPOHHOTO KOHTPOSA U COBPEMEHHbIX UCMOMHUTENbHBIX
ycTpoiicT. To, Yero m3obpetarenn He MOI/IM OCYLUEeCTBUTb B MPOLLIOM, UCNOMb3YS XUTPOYMHble
MexaHU4eckue yCTpoWCTBa, CTaslo BO3MOXHbIM MOC/E MOSIBNIEHWNS HAAEXHbIX KOMMbIOTEPOB U HO-
BbIX TEXHOMNOTMNA.

BnepBsble Takoli arperatT— SMG (Sequential M Gearbox) — 6bu1 npegnoxeH komnanweiir BMW
(puc. 3.49). 3T1a KOpobGKa nepegady nmpegnaraeTcs Kak AONOSHWTENbHOE 060pyAoBaHMe A1s aBTo-
Mo6una BMW M3, MMeeT LiecTb nepefay 4715 OBMXEHMS Bnepes 1 MoxeT pabotatb B ABYX Hesa-
BUCVMBbIX, YNpaBisieMblX CepBOMEXaHU3MamMn pexmmax.

B nepBom, Tak Ha3biBAEMOM 3KOHOMWYHOM PpeXumMe, Kopobka nepejay paboTaeT MOSIHOCTbI
aBTOMaTU4ecku, Kak 1 nobas apyras aBToMmarmyeckas Kopobka. 3TOT pexum BkI4aeTcs aBToma-
TUYECKN KavkAblA pa3 Korga BKIYAETCSH 3axuraHue. BTOpON, CMOPTUMBHbLIA PEXMM, KOTOPbLIA Bbl-
6upaeT cam BOAMTENb, AAET BO3MOXHOCTb Mepek/oyaTb nepefjayy BBEPX-BHU3, Kak 3TO denaer
cuctema Tiptronic. [, 18 nepekniovyeHns nepefad UCNosb3yrTcsa ruapasinyeckme UCMNoNHUTe b-
Hble MexaHu3Mbl. ViHxeHepam BMW yaanocb JOOGUTLCA PEKOPAHOrO BPEMEHU NepeksioyeHus nepe-
[a4 — Mpu pasroHe aBTOMOGMAS BpeMs nepekyeHns He npebiwaeT 0,08 ¢. DNeKTPOHHBbIA 610K
ynpaB/ieHnss KOpo6KM nepegay KOHTPONMPYET He TObKO MCMOJHUTESbHbIe YCTPOWCTBA, HO W ynpas-
nseT paboToii apuratens, obecneunBas nepeperynvMpoBaHue Mpy NepekiioyeHnn Ha Huswue ne-

pegaun. Mpn CHWXeHUn ckopoctn o 15 km/y
aBTOMaTWyeckn BK/IYaEeTCA BTopas nepefa-
ya, a Mpy NOSHOI OCTaHOBKE MepBast.

B kopobke nepegay Easytronic (puc. 3.50),
paspaboTaHHOW COBMECTHO  KOMMAHUSAMWU
Valeo n Luk n npegHasHayeHHol A1 yCTaHOBKM
Ha HebosbluMe aBTOMOGMAM A1s eBPONeiickoro
pblHKa, B KQYeCTBE MCMOHUTENbHbIX YCTPOCTB
NCNOMIb3YKTCA TpWU LWaroBbIiX 3neKTpoaBura-
Tens. Kopob6ka nepefay nonyuusnacb Nerko
N KOMMNAKTHOW, HO NepeklyveHne nepegad
OCYLLECTB/ISIETCA MeLJ/IEHHEE, YEM B KOPOOKax
nepefay Cc rmapaBNyYecKM yrnpaBneHUeM.

Puc. 3.49. CekBeHTanbHas, aBTomMaTu3npo- YnpaBreHne TpaHCMUCCUEl TPY30BbIX aB-
BaHHas kopob6ka nepegay SMG TomMob6une, B 0COBEHHOCTM KOopoGkamu ne-
(Sequential M Gearbox) pegad  MarmctpasibHbIX TAraden € 60MbLINM
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yucnom nepegad, Bcerga Tpebosano 60/bLIOIO yMeHusi oT Bogutens. HecnyyaiiHo, 4To aBTOMa-
TM3auMa KOCHynacb M Takmx Kopo6ok (puc. 3.51). BONbLIMHCTBO NpoOM3BOAMTENEl TPy30BbIX
aBToMOGWAeli npegnaraloT B KayecTBe BapuvaHTOB aBTOMaTW4Yeckue W nosiyaBTomMatmyeckme
KOopo6kn nepepau.

Puc. 3.50. ABTomaTu3uposaHHas Kopobka nepefay Easytronic CKOHCTpyuMpoBaHa cneum-
anbHO NoA ynpaB/ieHve 3N1eKTPOHNKON: 1— LuaroBble gsuratenu; 2 — asToMatmyeckoe cuen-
neHue; 3 — MexaHu3M nepeklyeHns nepegay; 4 — 610K ynpasneHus cuensieHnem

Puc. 3.51. ABTomaTusnpoBaHHass Kopobka nepegay Eurotronic
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ABTOMATWYECKWVE KOPOBKW MEPEAAY C AKONHbBIM CLIEMAEHUEM
B 2003 r. komnaHus Volkswagen npegno>kunia astomo6unu Audi TT 3.2 Quattro n VW Golf 5 ¢ Ho-
BbIMW aBTOMaTU3MPOBaHHLIMU KOPO6KaMu nepeady, B KOTOPbIX NepekveHne nepejay npu pas-
roHe npoucxoauT 6e3 paspbiBa MOTOKa MOLUHOCTU (puc. 3.52).

B a0/l KOpPOGKe nepeday KpyTALWMIA MOMEHT OT ABYXMacCOBOro MaxoBuvKa ABuraTens nepega-
€TCS Ha ABa MHOrOAMCKOBbIX CLEMNEHUS, CBA3AHHbIX C COOTBETCTBYHOLLMMIN COOCHbIMU BeayLLMMU
BaslaMW, OOWH M3 KOTOPbIX MPOXOAUT BHYTpW Apyroro (puc. 3.53).

MapannensHo BeayLyM BasiaMm pacnonoxeHbl ABa BeAoMbIX Bana. C 0AHUM U3 BefyLMX BasoB
XECTKO CBSi3aHbl Befyllye LIecTepHu HeveTHbIX nepegad (1,3, 5), a c gpyrum — BefyLive wwecrtep-
HM 4YeTHbIX nepefad (2, 4, 6 1 nepegaya 3.X.). Ha BefoMbIX Banax Haxo4AaTCs LUECTEepPHU NOCTOSH-
HOro 3auensieHns COOTBETCTBYIOLLMX Nepefay, KOTOpble MOIYT XECTKO COeAVHATLCHA C BEAOMbIMU
Ba/1aMU C MOMOLLBI0 CUHXPOHU3ATOPOB. YNpasieHve CLUENIeHNaMN U NnepemeLLeHnemM CUHXPOHU-
3aTOPOB OCYLLECTBMSAETCA MOCPEACTBOM IMAPAaB/INYECKMX WUCMOMHUTENBHbLIX YCTPOMCTB. Heobxoam-
MOe [JaB/fieHne B rMApaB/INyeckoli cMcTeMe CO34aeTcs 3N1eKTPUYECKMM TMAPOHACOCOM. YnpasnseT
paboToli KOpoOGKM nepepay 3M1EKTPOHHbIA 610K ynNpaBneHns, KOTOpbIii nonydaeT uHdopmauunio oT
[ecaT! AaTuMKoB, PacnofiOKeHHbIX B KOPOOGKe U CBA3aH BbICOKOCKOPOCTHOM LUMHOW C 3/1EKTPOH-
HbIM 6/10KOM Yynpas/fieHus ABuratenem.

Puc. 3.52. Kopobka nepegay c AByma cuenneHnamyu astomobumna Audi TT 3.2 Quattro:
1— Begyumii Ban |; 2 — geuratens; 3 — Begywwin Ban Il; 4 — cuennenue Il; 5 — cuennexwue |;
6 — BbIXOZ, Ha rNaBHyl nepegavy; 7 — 3agHuii xog; 8 — VI nepegada; 9 — V nepegava; 10 — ne-
pepava (aktmeHa); 11 — Il nepegaya; 12— IV nepegaya; 13— Il nepegaya (BbibpaHa); 14— Bbl-
XOf, Ha rnaBHyl0 nepepadvy; 15 — rnasHaa nepefava
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Moy TporaHbW aBTOMOGWAS C MecTa a/iek-
TPOHHLI 610K A@eT KoMmaHgy, BKIwuas nep- 6aig2 K2
Byl0 Mepefjady, a 3atem MepBoe CLEeMnseHue, 1]-|- b
nocfie Yero KpyTAWwMii MOMEHT nepefaeTcs :
Ha OAWH U3 BELOMbIX BasIOB KOPOGKM nepesad,
KOTOpbIA Yepe3 BefyLLyl LUECTEPHIO NPUBOAUT

BO BpalleHVWe BeAyLlyl0 LIECTEPHIO [1aBHOM
nepegaun. nasHasA nepefadva yepes audodoe-

peHuMan NpyvBOAMT BO BpalleHVe Befyle Ko- R 5 3 1 K1
nleca aBTOMOGU/ISE U OAHOBPEMEHHO Packpyuu-
BaeT BTOPO/i BE/IOMbIA Basl, HA KOTOPOM pac- Pvc. 3.53. MpuHUMNManbHas cxema KopooGKu

NONOXEHbl CUHXPOHM3ATOPbI, BK/KYaKwLWwne nepefay c ABymMs CLEn/IeHNAMU: 1,2 — MHO-

ueTHble nepefaun. 3a BpeMs pasroHa Ha nep- roguckoBble cuennenus; 3, 4, 5, 6 — CUHXpPO-
BOI nepepjadye Mpyu JOCTMXKEHUU COOTBETCTBY- HM3aTOpbI

foLLel CKOPOCTU U 3@ CUYET MPOCTOro Nepekso-

UeHWst CLen/IeHnii Ha napasnenbHOM BeJOMOM Basly BK/IOYaeTcs BTopas nepefava. Mepexos
Ha mocneayiolwme nepegaqun NpPoMCXoauT aHaorMyHo, 6e3 paspbiBa MOTOKA MOLLHOCTU, Heusbex-
HOTO B MPOCTbIX MEXaHWYEeCKUX Kopobkax nepesau.

Mpouecc NepekstoyeHns YCIOXKHAETCS Toraa, kKorga NosiBIsSeTCs HeobXOAMMOCTb NepekoyveHns
Ha 601ee HY3Kyto nepefaqdy nNpy ABVXKEHNUN C MOCTOSHHOW CKOPOCTbI0. ANTOPUTM NepeKTioUeHus, 3a10-
YKEHHBI B NAMSITU 3/IEKTPOHHOIO 6/10Ka ynpas/ieHunst, Bbln paspabotaH koMnaHueli Audi. ABTomobum ¢ Ta-
KUMW KOpOGKaMy nepefay NokasbiBaloT OYeHb XOpOoLUMe pesy/bTaTbl Mo AYHAMUKe pasroHa U TOM/IMBHOWN
3KOHOMWYHOCTMN B CPaBHEHUW C aBTOMOGUIAMU OCHALLEHHBIMU 0BbIYHBIMM MEXaHUYECKUMU KOPOBKamK.

Kopo6ku nepepgad, BbINOMHEHHbIE MO TAKON KOHCTPYKTUBHON cxeme, MpuMeHsieT coypma Ferrari
Ha cBovx aBTomo6unax ®opmynbl-1. Cxema € ABYMS CLENAEHUAMU W napannenbHbIMA Banamu
Brepsble 6bina onpoboBaHa Ha roHoyHom asToMobune Audi Quattro ewie B 1978 .

§22

TPAHCMWCCUW MONHOMPUBOAHBLIX ABTOMOBUNIEN

ABTOMO6GWN, Y KOTOPbIX BCE KOfleca Bedyllve, HasblBAKT NOMHONPUBOAHBIMU. Ecin kpyTawwmii
MOMEHT nepefaeTcs Ha BCe kosieca, y/ydwaeTcs CnocobHOCTb aBTOMOOWAA ABUraTbCA B MIOXUX
JOPOXHbIX YCMOBMAX. 3Ta MpUYMHa MOCAYXWIa TOMYKOM K CO34aHMI0 OFPOMHOFO CceMeiicTBa
BCEJOPOXHbIX aBTOMOOWNel. B Haweli cTpaHe Takve aBTOMOOMAM Ha3blBAOT aBTOMOGUASAMU
NOBbILLIEHHOM NPOXOAMMOCTU, ¥ B OCHOBHOM, 3a UCKIoYeHneMm asToMobuns BA3-2121 «Husa»,
3TO rpy30Bble W cneunanbHble aBTOMOOWIN. B HEKOTOPbIX CTpaHax JsierkoBble aBToMo6uau mno-
BbILUIEHHON MPOXOAMMOCTM MPUHATO HasbiBaTb SUV (Sport Utility Vehicle — asTtomobunn gns
cnopta) wm RV (Recreational Vehicle — aBTtomobunun gns otgpixa). HekoTopble aBToOMOOGUAN
C NMpUBOJOM Ha YeTbipe Koneca o6o3Ha4vaT AWD (Al Wheel Drive — Bce koneca segyliye) wi
4AWD (4 Wheel Drive — npuBog Ha 4YeTbipe koseca), a uHorga npocto 4x4. Knaccudwmkauus as-
ToMO6UWNel ¢ YeTbipbMsA BEAYLIMMU KOJlecaMu fnokasaHa Ha puc 3.54.

MepBbIM NErkoBbIM MOMHONPMBOAHLIM aBTOMOGWUIEM 6bl1 aBTomMobunb Willis, koTopbli npe-
KpacHo 3apekomeHgoBan cebs BO Bpems BTOpoi MupoBOW BOWHbLI. 3areM NosiBUAWCH NOMHOMNPYU-
BOAHble aBTOMO6WAM Land Rover n nosHONpMBOAHbIE aBTOMOGWAN SANOHCKMX dmpM. Hennoxvim
[ONs CBOEr0 BPEMEHM OblUT OTEYECTBEHHbI MOMHONPUBOAHLIA aBTOMO6GUNbL FTA3-69. Bce 3Tv aBTO-
MO6WN NpefHa3HaYaUChb 4719 ABUKEHUS B OCHOBHOM MO 6€340P0XbH0.
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NONHONPMEBOAHSI aBTOMOGUAN

MOCTOSAHHAR | NOAH/MOYUAE MAR ABTOMATUYECKM | [ MOAK/MOYAEMAS BPYYHYIO

Puc. 3.54. Knaccudukayma nonHONPMBOAHbLIX TPAHCMUCCHIA

KoHuenuya nosHoNprBOAHOrO aBTOMOOWNA BO3HUKAA C nosieneHwem B 1980 r. asTomobuns Audi
Quattro, kOTOpbIi NOKa3a OT/IMYHbIE Pe3yNbTaTbl MPU Y4acTM B MUPOBLIX YeMMMOHATax no pasiv.

Ceityac umeeTcsi 60/bLLOIN BbIGOP MOMHONPUBOAHLIX aBTOMOGUNEN, NpeAHa3HaYeHHbIX A ABU-
XXEHMS1 MO JoporaM C YCOBEPLUEHCTBOBAHHBLIM MOKPbITUEM. BOMLLIMHCTBO MUPOBLIX NPOU3BOAMUTE-
neli NerkoBbIX aBTOMOOW/E/ B CBOE HOMEHKIaType CepuiiHbIX aBTOMOOWEl MMEKT BapuaHT
C MNpVBOAOM Ha BCe Koseca.

TpaHcMuceusi NOMHOMPUBOAHOIO aBTOMOOW/S KOHCTPYKTMBHO C/IOXKHEE, LOPOXE U TSXesee,
YeM y aBTOMOGWNS C ABYMS Bedylumu konecamu. Kpome TOro, MexaHuyeckve noTepu B Takow
TpaHcMuccuM Bbllwe. [3nosiHuTeNlbHas Macca M MoTepu MOLLHOCTM CHUKAaOT O6Lye nokasaresiu
N yXyALIaT TOMIMBHYI0 3KOHOMWYHOCTb aBTOMOGUAS. B TO e Bpems CONpOTUBNEHNE KAaYeHUo Be-
JOylWnX KOMec MeHblle, YeM BeOMbIX, YTO B HEKOTOPOW cTeneHu (HO He MOJIHOCTbIO) KOMMEHCMpyeT
notepu. HecmoTps Ha HefoCTaTku MOSMHOrO MPYBOAA, €ro MpeyMyLLecTBa 4acTo fBMsTCA 6Gonee
BaXXHbIMW. OuYeBMAHO, YTO NOMMMO Y/yYlLeHUs BHEAOPOXHbIX CBOWCTB, MOMHbIV MPUBOA MOLLHOTO
aBTOMOOW/ISA AaeT NpenMyLLecTBa Mpy ABWXEHWW MO CKOMb3KOW gopore n obecneumBaeTt 6onee UH-
TEHCVBHBbI pa3roH. BnusHne NosHoro npreoga Ha ynpasisieMOoCTb M YCTOMUMBOCTL 60siee CroXHOe,
HO HECOMHEHHO, YTO MOJHbIA NPUBOA AaeT NPEUMYyLLECTBO B YCTONUYMBOCTM Ha CKOMb3KUX AOpOrax,
a rnaBHoe — OH ob6ecneuuBaeT 6osiee fierkoe ynpabneHne aBTOMOGUAIEM B KPUTUYECKUX CU-
Tyaumsx. Ha cyxvix JOPOXHBIX MOKPbITUAX C BbICOKMM CLEMNIEHNEM NpeyMyLLecTBa Takoro npusoga
He CTO/Ib OYEBUIHBI.

[ 1 aBTOMOGU/IEN NOBLILIEHHON NPOXOAMMOCTY BaXKHO He TOMbKO 06ecneynTb Xopollee cuen-
fleHne Kofiec C OMOPHOI MOBEPXHOCTbIO, HO M 06ecneynTb 60MbLIOY [OPOXHbIA MPOCBET, YTOGLI
aBTOMOOW/Ib He 3acTpsi/l Ha HEepOBHOCTAX A0Oporn. Kpome Toro, BHeAOPOXHble aBTOMOGWAN, Kak
npasuno, 060pyAyoTCA TPAHCMUCCUSIMU C MOHWXaloLWel nepefayeid, kotopas AaeT BO3MOXHOCTb
YBENNUNTb KPYTALMIA MOMEHT, MOABOAMMBIA K BEAyLMM Konecam, U obecneuntb yBepeHHoe ABU-
XEHUEe Ha MaJslbIX CKOPOCTAX.

NerkoBble aBTOMOGMAM C MPUBOLOM Ha YeTbipe Koseca MOryT VMETb WM MOCTOSIHHBIA MPUBOA,
BCEX KOJIEC, WM MOAK/IHYAEMbIA KO BCEM KosiecaMm Npy HeoGX0oAMMOCTU. CyLLECTBYHT KOHCTPYKLMN
NOJTHOMPVBOAHBIX TPAHCMUWCCHIA, B KOTOPbIX 06ecneynBaeTcs NOCTOSAHHBIA NPUBOA Ha nepeaHvie (as-
Tomo6unn Toyota RAV4, Honda CRV u gp.) wim 3agHue koneca (astomobunu Ford Explorer, Nissan
Terrano v gp.), a NpYBOJ Ha Apyrue fABa koneca BK/loYaeTcs Npyu Heo6XxoamMmocTH. Mpruyem 3TO BKIIHO-
UeHVe MOXET MPOUCXOANTbL aBTOMATUYECKM, B 3aBUCUMOCTM OT YC/IOBUI ABUMXEHWS, WM BPYYHYIO MO
XenaHuio BoguTens.

KOMMOHOBKM MO/IHOMPUBOAHBLIX TPAHCMUCCU

B nio6om aBTOMOGM/IE, UMELEM NPUBOA Ha YeTblpe Koseca, He3aBWCMMO OT pacnosioxe-
HUSI ABUraTensi, Heo6XoAMMO pPasfeNuTb KPYTALWMA MOMEHT, MosydaeMblii HA BEJOMOM Base
KOPOGKM nepejady, Ha f[Ba HanpaB/eHus W nepejatb OAVH K nepegHemy MOCTY, a ApYyroii
K 3agHeMy. Kpome Toro, Tpe6yloTca [Be rnaBHble nepefayn: ofHa AN NpuBOAA NEpeaHuX
Konec, a apyras 3afgHuUX COOTBETCTBEHHO.
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Mpn ABMXeHUn asTOMOGUNA MO KPUBO-
JNIVHEHOW TPaeKkTopuM Kaxgoe W3 YeTblpex
Koslec aBTOMOGWU/ISI MPOXOAUT Pas/INyHbIA MyTb
(pvc. 3.55). CnepoBatenibHO, KaX/[oe KOseco
COBepLUAEeT Mpu MOBOPOTE Pa3HOE YKUC/I0 06O-
poTOB.

To e camoe NpoMCXOAWT MpU MPSIMOSIU-
HeliHOM [BWXEeHWU aBTOMO6UNSA, ecnu Aua-
METpbl KOMIeC OTNNYAKTCA (pas/iMuHbIA U3HOC
lUMH, pas3Hoe JaBfieHne B WMHax). Kak 6bi1o
NnoKasaHo Bbllle, A5 YMEHbLUEHUS Hens6ex-
HbIX MOTEPb MPU ABMXEHWM aBTOMOGWNSA He-

Puc. 3.55. Cxema noBopoTa MNOJIHONPUBOA-
Horo aBTomobuna: Rv R2 — paguycbl noBo-
POTOB BHYTPEHHETO W HapyXHOro ynpas/isie-
MbIX KOslec

Puc. 3.56. CxeMbl MOMHOMPUBOAHbLIX TPAHCMUCCUIA: a — C pa3faTovyHOn KOPOOKOWM (NMONHbINA
npvBoO4, NoAkAlYaemblii BoguTenem); 6 — MNOMHbIA MPUBOA, NOAKIOYAEMbI aBTOMaTW-
4yeckm BUCKOMY(DTON; B — C MOCTOSIHHbIM MOJSIHbIM NMPMBOAOM; 1 — pa3gaToyHas Kopobka;
2 — MEXKONecHbIn andpdpepeHuyman; 3 — BuckoMydTa; 4 — MexoceBoi andchepeHuman
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1 2 3456 78 910 11 12 131415 16 17

! 40 138 36 34 32 130
42 41 39 37 35 33 31 29

Puc. 3.57. PaspgatoyHas kopobka aBTomobuns BA3-21213 «HuBa»: 1 — dphnaHel BegyLllero
BaUla; 2 — nepefHas Kpbllwka; 3 — casibHUK BefyLlero Bana; 4 — ynopHoe KOJbLO MOALVNHUKA,
5 — nepeaHuii NOAWNMHUK BeAyLero Bana; 6 — LeCTepHs BbiCLUen nepegaun; 7 — mychra nepe-
K/IOYEHNS Nepefad; 8 — KapTep pa3faToyHONn KOpobku; 9 — LuecTepHsl HM3Len nepegayun; 10 — 3aga-
HUA NOALIMNHMK Bedyllero Bana; 11 — ycTaHOBOYHOE KOMbLO 3a4Hero MoAlunHuKa BeayLllero
Bana; 12 — segyumii Ban; 13 — BTy/nKa; 14 — cTynuua; 15— 3aaHAs Kpbil ka; 16 — 3aaHuiA nog-
LUMMHMK NPOMEXYTOYHOr0 Bana; 17 — npoMexyTouHblli Bal; 18 — noAwunHWK Bana npvBoga
3agHero mocta; 19 — 3agHuin noAw unHuk audcpepeHumana; 20 — dnadey; 21 — casnbHUK Bana
npvBoga 3afHero MocTa; 22 — 3afHuin kopnyc anddepeHumana; 23 — onopHas LWwaiba LwecTtep-
HY;, 24 — wecTepHA nNpuBoda 3adHero Mocta; 25 — 0oCb caTennMToB; 26 — CTOMOPHOE KOJIbLO;
27 — npy>KvHHas Lwaliba; 28 — KPOHLUTEH noaBeckun; 29 — yrnopHas waiiba catennmta; 30 — kap-
Tep npvBofa nepefHero mocta; 31 — catenmt, 32 — BefoMas LlecTepHs audbdpepeHumana;
33 — nepegHuii kopnyc audpdhepeHumnana; 34 — cTonopHoe Konblo; 35 — MpyXuHHasA Lwaiiba;
36 — nepeHuii NoAWMNHKK Kopnyca andichepeHuymnana; 37 — mydra 6/10kMpoBkn andpdoepeHum-
ana; 38 — ycTaHOBOYHOE KOMbLO nepefHero noAwwuvnHuka audpdepeHumana; 39— macnootpaxa-
Tenb; 40 — casibHUK Basla NprBoAa nepegHero mMocta; 41 — noAwunHvK Basia npueBoga nepegHe-
ro MocTa; 42 — dhnadew, Basia npusoga nepegHero mocrta; 43 — Ban NpuBoAa NepefHero MocTa,
44 — npobka cnuea macna; 45 — Befomasl LUECTEpPHs NpvBoAa cnugomeTtpa; 46 — pPosIMKOBbIN
NOALLNMHMK NPOMEXYTOYHOro Bana; 47 — 3anmMBHas npobka; 48 — Befyllas LIeCTepHs npuBoga
cnugomeTtpa
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06X0AMMO MPUMEHATL AnddhepeHuman. ABTo-

MO6GU/Ib C 4YeTbipbMS BeayLMMK Koniecamu

LO/DKEH vMeTb Tpu audpcbepeHumana, no oa-

HOMY Mexay Kosecamu nepefHeil n 3agHei

oceii  (MexkonecHble  AuddepeHymnansl)

N OAVH MexXay oCcsiM1 aBTOMOOMNSA (MEXOCEBOIA

ongpgpepeHunan). MexkonecHble paudcpe-

peHuvanbl CUMMMETPUYHbIE, T. €. OHW AeNnsT

KPYTALLMIA MOMEHT MexAy kosnecamy nopos-

Hy, a MexoceBble auddepeHunanbl MoryT

ObITb KaK CUMMETPUYHbIMWU, TakKn HecuMMeT-

PUYHBIMU. B HEKOTOPbLIX KOHCTPYKLMAX TPAHC-

MMccKii C NPMBOAOM Ha uYeTbipe kojeca

BCTpeyalTCa YCTPOMCTBA, KOTOpble WN3MEHS-

toT PACNpeAeneHne KpyTALLEro MOMEHTa ME-  pyc 3.58. Y No/fHONPMBOAHOTO aBTOMOGMUS
Xy OCAMM aBTOMO6GWNSA B 3aBUCUMOCTU OT
yCnoBuUiA ABMWXeHUA. VHorga B NOMHONPUBOA-
HbIX TPaHCMUCCUAX C NOAKIYaeMbIM BpyY-
HYI0 NPYBOLOM C LEsblo YAelueB/IeHNS KOH-
CTPYKUMM OTKa3biBAOTCA OT MeX0ceBOoro auddpepeHumnana, HO B 3TOM Cflyyae MOJHbI NPUBOL
MCNO/b3yeTCs TOMbKO Ha CKOMIb3KMX Aoporax v 6e3[0poXbe M He AOoNyckaeTcs Mpu ABMKEHWN
aBTOMOOMNIA NO [OPOre C XOPOLMM MOKPbITUEM.

Mercedes-Benz 4-matic S-knacca TpaHc-
MUCCUS W ABUraTeflb NpakTUyYecKkn cocTas-
NAT OQHO Uenoe

Ha puc. 3.56 nokasaHbl Hambosee TUNUYHbIE CXEMbl MOJIHOMPUBOAHbLIX TPAHCMUCCUIA.

KomMnoHOBOYHasA Cxema C pa3faToyHol KOpoG6KOW Hambonee 4acTo MpUMeHsieTcs Ans Bcego-
POXHbIX aBTOMO6Unei (puc. 3.57). Mpy Takoii KOMMNOHOBKE KPYTALLMIA MOMEHT OT KOpobKu nepe-
[Jay nocTynaeT Ha BXOAHOW Ban pa3faTouvuHoi KOpOoGKM, a 3aTeM nepefaeTcsl Ha BbIXOAHble Baslbl.
BbixogHo/ Ban npuBoAa 3afHMX KOMEC pacrofiaraeTcsl Ha OfHOM OCM C BXOAHbIM BasloM pas3gartou-
HOli KOpPOOKM 1 coeamHseTCA KapAaHHol nepefadeli ¢ rnaBHOM nepefadeli 3agHein ocw. [ayroi
BbIXOAHON Ban COeAVHEH KapAaHHol nepefadeli c rnaBHON nepegadveli nepefHein ocu. BbixogHble
Ba/lbl Pa3faToOYHON KOpPOOKM CBSi3aHbl MeXAy CO60 LUIMHAPUYECKUMMW LUECTEPHSMM WM Yalle
LenHon nepepadeli ¢ 3ybuatoii uenbto Mop3e. BHyTpuM pas3gaTouyHoli KOpobku pasmelyaeTtcs
MexoceBoli audhdpepeHLMan 1 MOXeT pacnonaraTbCsi MOHMXarLas nepegada.

B TpaHCcMUCCKUM MOSTHONPMBOAHOMO aBTOMOOUAS 6€3 pa3faTovHON KOPOOKM MCMOb3YTCS KO-
pobKkn nepeday cneumasbHON KOHCTPyKuun (puc. 3.58).

MonHoNprBOAHbIE BEPCWMM NIETKOBLIX aBTOMOGUIIEN, KOTOpble He NpeAHa3HayeHbl A1 ABU-
XeHUs no 6e340pOoXblo, UMEIT B CBOEW OCHOBE CTaHAapTHYK BepCuio 1erkoBOro aBTOMOGU-
nA. HekoTopble nerkoBble aBTOMOOWAN BbIMyCKalOTCA TOMbKO B MOSHONPWMBOAHOM BapuaHTe
1 He VMEIOT aHa1o0roB € NPMBOAOM Ha OfHY OCb. [MpyMEpoM MOryT NOCNYXMTb MHOTME aBTOMO6U-
mm Subaru wmwm aBTomo6bunb Jaguar Tuna X. Hambonee npocto nepeo6opyfoBaTe B NOHOMNPU-
BOJHbI/i BapuaHT nepefHenprBOfHbIA aBTOMOGWIbL C NPOAOSIbHBLIM PACMO/IOXEHNEM ABurate-
N 1 kopobku nepegay (60MbLIMHCTBO aBTOMOGWAen Audi). B Takom BapuaHTe KpyTALmiA
MOMEHT K 3afHeli ocu MocTynaeT OT KOpoOku nepefady uvepe3 KapAaHHyl nepejadvy. 3agHsas
OCb [JOMOJIHAETCA [NaBHON nepefaveii, a MexoceBol agnddepeHuman ycraHaBnmBaeTcs B Kap-
Tepe kopobkn nepegady (puc. 3.59).

Ecnm 6a30Bblii aBTOMOGW/Ib MMEET MPUBOZ, TONbKO Ha 3afHuWe Korneca, a ABWrartesib pacrnoso-
XEeH cnepeau, npy ero nepeo6opyfoBaHUM B NOMHOMNPUBOAHLIA BapuaHT He 060iTiCL 6e3 pa3ga-
TOYHOI KOPOOKM C MEXO0CEBbIM AndepeHLManioM, KoTopas MOXET GbITb 06beguHeHa ¢ KOPOOKOiA
nepegay. B Takmx aBTOMO6MAAX 06bIYHO MCNOMB3YIOT HECUMMETPUYHOE pacnpefeneHve KpyTsLe-
ro MOMeHTa, 6GosbLias YacTb KOTOPOro NepefaeTcsl Ha 3afHIK ocb. [NaBHas nepegavya npu Hesa-
BUCMMOW NOABECKe MepefHUX KoMec KPenuTcs K Ky3oBy.
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MepeaHenprBoAHbIE aBTOMOGUIN C MOMEpPeYHbIM PacrnoioXeHVeM ABWUraTens ropasfo Tpyd-
Hee nepegenatb B MOJIHOMPUBOAHLIA BapuaHT. O6LIMHO KapTep [NaBHON Mepefaun pacrofiaraioT
3a ABWraTesieM W UCNOMb3YHT KapAaHHyl nepejady, COeAVHSIOLLYI0 MepPeHIo [MaBHyo nepeja-
4y C AONOHUTE/LHOW NaBHONM nepefaveit 3afgHel ocu.

MonHonpuBoAHble BepcuM aBTOMOOWMEW € 3agHUM  pacnonoxenuem gapuratenst (Porshe
Carrera) B MOMHOMNPMBOAHOM BapuaHTe WMMEKT TPAHCMMUCCUIO, CXOAHYH0 C MEepBbIM BapuaHTOM,
HO B 3epKa/lbHOM OTOGPaXeHUN.

ObecneyeHne npuBoAa Ha BCe Kofeca A1 aBTOMOOMNS C LeHTPasibHbIM PacrnofiokeHnem
ABvraTens npeacTaBnsieT co60i [OBOMLHO TPYAHYHO 3a4ady, M MO3TOMY TakMe KOMMOHOBOYHbIE
CXeMbl BCTPEYaloTCA penxo.

Puc. 3.59. ABTomaTtunuyeckas TpaHcmuccus aBTomo6buna Audi Quattro: | — gudbdpepeHuman
nepefHero MocTa; 2 — BeOMas LUeCTepHs rMaBHOl nepegauun; 3 — BeAyLUuas LUIeCTEPHS r1aBHOW
nepegauun; 4 — KoXxyx Bana; 5 — Ban npveBoja nepefHero mMocrta; 6 — Begomas LIeCTepHs npu-
BOJA MepefHero MoCTa; 7 — Mac/sHblii Hacoc pa3faTouyHoli KOpo6ku; 8 — TypbMHHOE KOoneco;
9 — peakTop; 10 — HacocHoe koneco; 11 — macnsHblli Hacoc; 12,14 — nnaHeTapHble nepega-
un; 13 — PUKUMOHHBIE Mydhrbl (OPUKLUMOHBI); 15 — BTOPUYHLIA Ban; 16 — Beayluasa LecTepHs
pasgaTtoyHoii kopobku; 17 — canyH; 18 — mMexoceBoli audydepeHLman MoBbILLEHHOTO TPeHUs
(Tvina Torsen); 19 — Ban NpuBoga 3a4HEero MocTta; 20 — BeAoMas LUECTEPHSI pa3faTOvyHON KOpoo6-
kv, 21 — Befywasa LecTepHa npusofa nepefHero mocra; 22 — npobka Mac/sHOro usbTpa;
23 — 650K ynpaBneHusi; 24 — macnosabopHuk; 25 — kapTep rugpoTtpaHcgopmMaTopa
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OANOOEPEHLMANBI MOHOMPUBOAHbLIX ABTOMOBW/IEWN

MexoceBoli auddbepeHupan, kak 6b10 OTMEYEHO BbIlE, MO>KET ObiTb CKOHCTPYMPOBaH TaK, YTOObI
pacnpefensitb KpYTALLWA MOMEHT HECMMMETPUYHO. Ecriv pacnpegeneHvne MOMEHTa Mo OcsM HepasHoe,
TO 6OblUaA YacTb MOMEHTa OObIYHO MEpeAaeTcs K 3afHMM konecam. 3T0 0ObACHAETCA TeM, YTO Mpy
pasroHe aBTOMOGWIA WM ABWKEHUM Ha MOSbEM 60/blUas YacTb MacChl aBTOMOOWNS nepepacnpese-
NSIeTCS Ha 3afHue Koreca M OHU MOryT peanv3oBaTb GOMbLUMIA KPYTSLLWA MOMEHT, YeM nepegHue,
1, KPOME TOrO, YMEHbLLUEHWE 40N KPYTALLEro MOMEHTA, NOCTYNatoLWero K nepeaHMm Kosecam, yydla-
€T yNpaB/ISeMOCTb aBTOMO6UIA M MeHbLLE NOABepraeT ee BAVSHUIO U3MEHEHWST KPYTALLEro MOMeHTa.

[ 19 nto6oro aBTOMOGUAA C YETbIPbMST BEAYLUMMU KOSIeCaMN BaXKHO 06ECneynTb ABMXKEHME aB-
TOMOGWNS B Clyyae, ecim OfHO U3 Kosec TepsieT cLuensieHne C AOPOroii.

Bbiwe 6bl710 MOKa3aHO, YTO ec/iM 0AHO U3 Komec Ha ocu BykcyeT, To andpcpepeHuman nepegaet
Ha Apyroe KpyTALWMiA MOMEHT, HEAOCTATOUHbIA AN ABWXEeHWs. Ecim aBTOMOGWUIbL UMEET NPUBOA, Ha
yeTblpe Koseca u Tpu audpdhepeHumana, T0 4OCTATOMHO MONacTb OAHUM KOJIECOM Ha CKOJ/b3KYH
NOBEPXHOCTb, YTOObI INLUNTL aBTOMOGW/Ib CMOCOGHOCTU TPOHYTLCS ¢ MecTa. CyLLECTBYHOT pasfny-
Hble cnoco6bl 60pPbObI C 3TVM HEeXenaTeslbHbIM CBOCTBOM.

OfvH 13 Taknx cnocoboB — 310 G/10KMPOBKa AnddpepeHumana. Mpy 3ab610kMpoBaHHOM And-
dhepeHLmane KpyTALWWIA MOMEHT, NOABOAUMBIA K KOlecaM C JiydlluM CLEensIeHNeM, yBeNMUMBaETCS.
Heo6xoaMMo yunTbIBaTb, YTO, €CAM BCA BEMUMHA KPYTSLLEr0o MOMEHTA NepefaeTcs B OQHOM Ha-
npaB/eHnN, KapAaHHbIA Bas M NOMYOCK AODK<Hbl ObITb cAenaHbl 60/1ee MPOYHbIMUK, YTOBbI UCK0-
YUTb BO3MOXHOCTb WX MOMOMKW. BHeAOpOXHbIe aBTOMOGUAM, paboTarLme B CMOXHbIX YC/TOBUSIX,
MOryT MMETb YCTPOICTBa, GM0KMPYIOLLME KaK MEXOCEBOW, TakK WU 3afHUA MEX<KOMECHbIn andiche-
peHupansl. Bnokuposka auddepeHuvana nepegHein oc 06bIYHO He npefycmaTpuBaeTcs K3-3a
HeraTyBHOTO BO3AENCTBMS Ha ynpaB/seMoCTb aBTOMOGWNS.

[ayrum pacnpocTpaHeHHbIM CMOCO60M YNyyLIeHUs XapakKTepUCTUK TPaHCMUCCUIA COBPEMEH-
HbIX MOJIHOMPMBOAHLIX aBTOMOOUENR ABASETCA NPMMEHEHWE Pa3/IMYHLIX YCTPOWCTB MOBbILIEHHOIO
TPEHMS, MPUMEHSIIOLLUMXCA B KaYecTBe MEX33CEBbIX U 3aaHUX andidhepeHumanos. Cambiii NpocTol
Cnoco6 3ak/vaeTcs B CO34aHUM LOMOSIHUTENBHOrO TPEHWS MNpW NPOCKasb3bliBaHWW AeTaneii B
andpcpepeHuymane. 3gecb, ogHako, TpebyeTcs OrpaHMYUTb BESIMYMHY NPOCKasib3biBaHUA Takum 006-
pa3om, 4YTOObl OHO He OKa3biBasI0 YPE3MEPHOro B/IMSHUS Ha BO3MOXHOCTb [ABWXEHUSI KOMec aB-
TOMO6MNS C HEeBONbLUOK pas3HWLEeil B YroBbIX CKOPOCTSAX Npy 06bIMHOM MOBOpPOTe. Takum o6pa-
30M, AndbdepeHUmanbl NOBbLILEHHOTO TPEHWUS AO/MKHbI GbiTb TakMMKU, 4TOGblI NepeAaBaThb TOMLKO
yacTb KpYTSLLEro MOMEHTa Ha KOSIeCO C XOPOLL UM CLENSIEHNEM.

CnepyeT NOMHUTL 4TO M06oN AndbdepeHLan NOBbILEHHOTO TPEeHWsl, He3aBMCUMO OT MecTa
€ro pacrnosiokeHusi (B pa3faToyHON KOpoOke WM BefyllMX MOCTax) OTHMMaeT 4acTb MexaHuye-
CKOW 3Hepriu nepeBojsi ee B TEM/IO, a 3HAYUT YBeNMUMBAET pacxof Tonnmea. oBbilaeTcs Takke
U3HalLUMBAHWE LUMH W TpaHCMUCCUM B LEesiloM. [Mo3ToMy MpocTbie YCTPOCTBA € OPUKLMOHHBLIMM
waibamn win Kynadkosble audydiepeHLmansl ycTaHaBIMBa/INCh FNaBHbIM 06pa3oM Ha rpy30BMKax
MOBbILLEHHOW NPOXOAMMOCTW, TO €CTb TaM, rae obecnedveHve NpPeoaoneHns 6e3n0pox<bs cuMTaeT-
csl 6onee BaxkHOI 3adadveli yem obecneyeHve 3KOHOMUYHOCTW. B pa3faTouHbix KOpOoGKax Takux
aBTOMOGWNEN YacTo anchdpepeHuman BoobLe otcyTcTBoBan (FTA3-66, YA3) 1 06a MocTa UMenn xe-
CTKYH CBSI3b MeXay CO60i. Mpu ABWKEHMU MO CyxoMy acthasibTy BO M3bexaHne Ype3mMepHoro us-
HaliMBaHUS LUMH NepefHuii MOCT OTK/IKYasCs, Tak YTo MOMHOMNPUBOAHLIMU 3T aBTOMOOGWAN MOr-
M BbITb TOMILKO BHE JOPOT WM B 3VMHEEe Bpems roga.

lopasgo nydwe, ecim audddepeHLMa CMOXET «MOYYBCTBOBATb» MOMEHT Havyana MmpocKasb-
3bIBAHUS KOMleca U CymeeT nepepacnpegennTb KpyTALWmMA MOMEHT Ha oTcTatoLlee koneco. [ayrvm u
CNnoBaMK, XenaTesibHO UCMO/b30BaTb caMobGnokupyowminca auddepeHunan. B paHee Bbinyc-
KaBLUMXCH MOZENSAX UCMOMb30BaNNCh BA3KOCTHblE Mydhrbl (BUCKOMYMThI) 1 AndichepeHumanbl TU-
na Torsen. VHOrAa MpPYMEHANOCH WX COYeTaHue: BA3KOCTHble Mydrbl B KayecTBE MEXOCEBbIX
anddepeHumanos, a Torsen B kayecTBe 3afHero anddepeHuuana. B HacTosulee Bpems Bce
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Puc. 3.61. YcTpolicTBO BA3KOCTHON MyddThbl
(BMckomydThI): 1 — kopnyc; 2 — Ba/1 Kopry-
ca; 3,6— Beaywmii 1 BeAOMbI Basbl; 4 — guc-
Kn; 5 — ynnoTHeHust

Puc. 3.62. Mexocesoin anddepeHunan
Torsen: 1,3 — mnpasBas W sieBasA MoOsyocesble
LuecTepHu; 2 — kopnyc andidpepeHupana; 4— ca-
TEJUT, CBSI3aHHbII C NpaBoii NO/yOoCEBOI LIECTEp-
Heli; 5, 7 — BbIXoAHble Baslbl AndidhepeHumana;
6 — caTenmT, CBA3aHHbIA C 1eBOI NOSyOCEBOIA
LeCTEpHei

6o/bllee pacnpocTpaHeHve nony4varT puk-
LUMOHHbIE MydiTbl C KOHTpO/IMpyeMoli cTene-
Hbl0 6/10KMPOBKN, KOrAa OPUKLMOHHbIE SUCKN
CKMMAIOTCA C onpefdeneHHbIM ycunvem. Ta-
kve Mydorbl MOTYT MPUMEHATLCA ANA ynpasie-
HUS  pacnpefeneHneM KpyTAWEero MOMeHTa
Mexay nepesHuMy v 3afHUMK Konecamu Mog,
91EKTPOHHBLIM KOHTPO/sieM. KOHCTPYKTOpbI CO-
BPEMEHHbIX  MOSIHOMPUBOAHbLIX  /IETKOBbIX
aBToMOGMeli npepnaralT UCMNOAb30BaTb
Takvme 4yBCTBUTENbHbIE YCTPONCTBa, ynpas/is-
IolLMe cuensieHMeM Konec ¢ JOporoli v nose-
OeHvem aBTOMOGUAS BMECTO MpOCToil 6/10KM-
poBkM AnddhepeHLmanos.

BaskocTHas Mychra (nateHT PeprioccoHa)
ABNSeTCA Hambonee NPocTbiM Y JelleBbIM YCT-
POCTBOM MOBBILIEHHOTO TPEHWUSA, U NO3TOMY
€e 4aCTo MPUMEHSIIT B TPaHCMUCCUAX aBTo-
Mo6umneil.

BAskocTHas Mydpra coctout K3 Habopa
6/1M3KO pacnosioKeHHbIX Apyr K Apyry nepco-
pYPOBaHHbIX AUCKOB, OAHA MOMOBUHA KOTOPbIX
COeAMHSAETCA C NMOMOLLBIO BbICTYMOB C BHYTPEH-
Hell cTynuuein MydTbl, a BTOpas Hapy>XHbIMU
BbICTynamu ¢ koprycom (puc. 3.61).

Mexgy [AMcKaMu HaxoguTcs CU/IMKOHOBAs
(KpeMHuiiopraHmyeckast) XWAKOCTb BbICOKOM
BA3KOCTU. Banbl mydorbl mMoryT cBo60aHO Bpa-
watbcsi C HebosMbLUOW pasHMUEen B YrioBbIX
CKOPOCTSAX, HO, €CnM pasHuLa B CKOPOCTAX
YBENMUMBAETCH, XMUOKOCTb BHYTPM My(dTbl HAUMHA-
eT AeincTBoBaTh Kak TBepoe Teno 1 npeaoTepa-
LL@eT Ype3MepHoe MpoCKa/b3biBaHWE OMCKOB.
Bo3HuKaloWwmii  61OKMPYIOWNIA  MOMEHT 006Yy-
C/IOBNIeH CBOWCTBaMW BA3KOW XWAKOCTWU.
Ecnm B kauvecTBe audbepeHupana Mcnonb3o-
BaTb Takylo Mydiry, oHa OyfdeT nepepacnpefe-
NATb KPYTAWMIA MOMEHT Tak, 4To 6osbluas ero
YyacTb OyfeT NoCTynaTb Ha Kosieca, BpaLlatoLm-
€csl C MEeHbLUEli CKOPOCTbHO.

K HepocTatkam BSI3KOCTHOV MydoTbl criemyet
OTHECTU 3KCMOHEHLMAbHBIV 3aKOH ee 6/10KMPOB-
k. Mydita cpabatbiBaeT ¢ 3anasapbiBaHnem. Heus-
GEXHbIA HarpeB XNAKOCTU B Mydore, KOTOpbI Npo-
UCXOAUT MPW NPOCKa/Ib3bIBAHUM AWCKOB, MNPUBO-

[INT K U3MEHEHMI0 ee XapakTepucTyK. CyLLEeCTBEHHbIM HEAOCTATKOM TakVX YCTPOWCTB SIBNSETCA WX BMsSHWE
Ha MPOLLECC TOPMOXEHNS!, NMOCKO/IbKY MPU PE3KOM TOPMOXEHWM MOXET MPOM30IMTU OfHOBPEMEHHOE G/10-
KMpOBaHUe BCex Kosec aBToMoGUNs. Mpn MCMo/b30BaHUM BSIBKOCTHBIX Myddr B TPAHCMUCCUSIX aBTOMOGU-
neii ¢ aHTMGMOKVPOBOYHBIMI TOPMO3HBLIMY CUCTEMAMM MPUXOZUTCS MPUMEHSITb [OMOMHUTESbHbIE YCTPOI-

CTBa [/191 Pa36OKMPOBAHMA Mydor MpK TOPMOXEHUN.
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Puc. 3.63. MexoceBoii gudpdepeHyman Torsen aBTomo6uns Audi Quattro: | — kopnyc gnd-
hepeHumana; 2,4 — nepegHsas W 3afHAA LWecTepHU; 3 — 4YepBsYHble caTeninnTbl; 5 — dnaHel,
KapAaHHO nepegauun; 6 — OCb CaTeN/IMTOB; 7 — NPAMO3Y6ble LWecTepHu; 8 — BefoMbI BaUT;
9 — nonbi Beaywmin Ban; A — K nepefHeli ocn; B — K 3agHein ocn

JundbhepeHuman Torsen (TORque SENsing - 4yBCTBYIOLWWIA KPYTALWMIA MOMEHT) npeAcTaBnser
co60i MexaHnyecknin camobnokmpytowuiics auddepeHuyman, B KOTOPOM WCMOMb3YeTCS COXHbIV
Habop 4yepBAYHbIX LecTepeH (puc. 3.62).

Habop wwectepeH BHYTpY AudbdpepeHumana cocTouT M3 BefOMbIX (MOMYyOCeBbIX) YEPBAYHbIX KO-
Nec 1 BeAyLyx (CaTennMToB) YepBsiuHbIX LecTepeH. OCHOBHON OCOBEHHOCTbLIO TaKON KOHCTPYKLMK
ABNAETCA TO, YTO YEPBSAYHbIE LUECTEPHW MOrYT MPVBOAUTL BO BpalleHWe Apyrue LUEeCTepHW, HO ca-
MU He MOryT NPYBOAUTLCA BO BpalleHve. Takas 0COOEHHOCTb MPUBOAWT K NOSB/IEHWNIO HEKOTOPOWA
cTeneHn 6M0KMpOBaHUA AndppepeHumana. B 3aBUCUMOCTM OT Be/MUMHBLI MepefaToyHoro umucna
N KOHCTPYKUMM anddchepeHumana, KpyTALWMn MOMEHT MOXEeT pacnpefensaTbCs no ocsiM aBTomMobuis
B COOTHOLEeHuM oT 2,5:1 (60% :40%)806:1 (84% : 16%) wwm gaxe go7:1 (86% : 14%), atak-
Xe pacnpegensaTbCs B /I0ObIX MPOMEXYTOUHbIX 3HAUYEHUSX. [MpU HU3KMX 3HAUEHUSX BXOAHOTO KpY-
TALLEro MOMEHTa LuecTepHn andpbepeHuymana BpawarTca cBO60AHO 1 ero AeiicTBMe HanommHaeT
paboTy 06bIYHOTO CMMMETPUYHOTO AndhcpepeHumana. Korga BXOAHOW KPYTALMIA MOMEHT yBenuuun-
BaeTcs, Habop YepBSAYHbIX LUECTEPEH HarpyXaeTcs W B OnpefeneHHbli MOMEHT [Ba BbIXOAHbIX
Bas1a 6110KUpyLoTCA.

OndbcpepeHuman Torsen MMEET JIMHEHYI0 XapaKTepucTuKy, nepepacnpefesnieHne KpyTALero
MOMEHTa MPOVCXOAWT MPaKTUYECKN MFHOBEHHO M OH He OKa3blBaeT B/MSHUA Ha MpoLecc TOpMo-
XeHusi. 3Tn CBOICTBa MexaHn3ma 06yC/IoBWM Ero LUMPOKOE WCMO/b30BaHNE B KAueCcTBE MEXKO-
JIECHBIX N MeXO0CeBbIX AnddepeHUmanoB aBTomobunein (puc. 3.63). OCHOBHbIM HELOCTATKOM SiB-
NSIETCS CNOXHOCTbL €ro M3roToBMeHUst U c6opKn 1, Kak cneacTBre, BbiCOKasi CTOMMOCTb.
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Puc. 3.64. MMpuHUUN AelcTBUA aKTUBHOI
rmgpaBnmyeckoil My Tbl: 1— BbIXOAHOW Bas;
2 — pabouuii nopLieHb; 3 — ANCKU; 4 — MopLUHe-
BOW Hacoc; 5— ynpasnstowmin knanaH; 6 — Bxog-
Holi Ban

BA3kocTHble MydiTbl 1 gudhdepeHumansl
Torsen $BASATCA NACCUMBHbLIMU CUCTEMaMMU.
B nocnegHwe rofbl B KOHCTPYKUUW TpaHCMMUC-
CUii COBPEMEHHbIX aBTOMObGWMei Bce ualle
HauYMHaT MPUMEHSATb akTWBHble YCTPOICTBA,
npefcTasnsiowme coboi MydTbl, B KOTOPbIX
ans 6/10KMPOBaHMS BasloB UCMOMb3YHOTCA MHO-
roguckoBble MOKpble cuenneHns (puc. 3.64).
[ns ynpaBneHuss MHOTOAMCKOBBLIM CLEM/IeHN-
eM UCMosfb3yeTcs AaBfieHne macna, KoTopoe
BO3/EelCTBYET Ha MOpPLUEHb, CKUMAIOLWMIA anc-
k. [laBneHve macna perynmpyercs c mnomo-
Wb KOHTPONbLHOTO knanaHa. Kpytawwuii
MOMEHT C MOMOLLbI0 TakMx Mydir MOXeT pac-
npegensaTbCa Kak Mexay nepegHei n 3agHel
ocsiMM aBTOMOOW/IA, Tak U Mexay Konecamu

OfHOW ocw.
LBeackas dompma Haldex no cBoemy naTeHTy BbinyckaeT MydiTy C MHOFOAMCKOBBIM MOKPbIM
CLENMEHNEM, 3NEKTPUYECKMM TUAPOHACOCOM U TMapoakkymynstopoM (puc. 3.65).

DneKTpuyecknii Hacoc paboTaeT TOMbKO MpU ABMXKEHWM aBTOMOGWUAA U CO3LaeT HebOosblioe
JaBfieHne macna, Ansd Toro 4tobbl He MPOMCXOAUIIO 3afepXKn B cpabaTbiBaHnM MydiTbl. [JaBrieHue
Ha MOpLUEHb, CXKMMAIOLMNA ANCKN CLEMNIEHUs, MOCTynaeT OT rMapaBnyeckoro NOpLIHEBOro Haco-
ca, KOTOpbIii co3aaeT AaBneHne, Kak TONbKO BO3HMKAET pasfnMuve B Yr/I0BbIX CKOPOCTAX coeu-
HeHHbIX Mydiroii BanoB. [laBneHve, co3gasaemoe HacocoM, NPOMOPLMOHA/IbHO pasHule B YacToTe
BpallleHns BanoB. YnpaBnseT pabotoi mydrbl Haldex BCTPOEHHbI B Hee 3MEKTPOHHbIV 610K yn-
paBneHns, KOTOpbI/i CBA3aH C APYrUMU 3NEKTPOHHbIMK CUCTEMaMK Ynpas/ieHWUs aBTOMOGUIEM.
Mydbra mMoxeT paboTtare Npu NtOGLIX CKOPOCTAX ABMKEHWUA aBTOMOOUNSA Kak Npu OBUMXEHWU Bhe-
peg, Tak u npu 3agHeMm xofe. OHa He BAMSET Ha pPaboTy aHTMG/OKMPOBOYHON cucTeMbl (ABC)

Puc. 3.65. Mydta Haldex, Bxogawas B TpaHCMUCCUIO aBTOMO6GMASA

176



BC/IeACTBME OYeHb GbICTPOI akTUBaUMU K AeakTuBauun n obecneynmBaeT NOMHOCTHIO KOHTPOMPY-
eMoe pacnpefeneHve KpyTsLero MoMeHTa no ocam. B HacTosilee Bpema mydorbl Haldex yctaHas-
NINBaKTCS B TPAHCMUCCUSIX MOSIHONPUBOAHBLIX Bepcuii aBTomobuneli Volkswagen u Volvo.

AHa/I0TNYHBbIE KOHCTPYKUMM MydOr NMPUMEHSIOTCA U HEKOTOPbIMW APYTMU NPOU3BOAUTENSMU
NOSIHOMPUBOAHBLIX aBTomMobuneli. KomnaHusa Isuzu 3anateHToBana cuctemy TOD (TORQUE-ON-
DEMAND), koTopasi mosydaeT MHcopMauuio oT 12 faTyMkoB 1 aBTOMAaTM4Yecku nepepacnpeaens-
eT KpyTAWWA MOMEHT Me>Kay OCAMM aBTOMOGWNA B 3aBMCMMOCTM OT YC/IOBUIA ABWXEHUS.

TEHAEHUW PA3BUTUSA ABTOMOBW/IbHbLIX TPAHCMUCCUIA

LLnpokoe npuMeHeHUe ysyyLIEHHbIX CUCTEM MOBbILIEHHOTO TPEHUS! MOSIBUBLLUMXCA B KOHLUEe 1990-X IT.
Np1BeNo KOHCTPYKTOPOB aBTOMOGWMENR K pa3paboTke KOHLENUMU «aKTUBHON TpaHCMuCCUMK». Takas
TpaHCMUCCUSI JaeT BO3MOXHOCTb M3MEHSITb YCTOMYMBOCTb W YNpaB/iseMOCTb aBTOMOGWASA MyTem
ynpaB/ieHusi pacnpeienieHnem KpyTALLero MoMeHTa No NpasbIiM 1 /IEBbIM KoslecaM aBTOMOGWS, a Tak-
Xe, B C/lyyae MOJIHOMPUBOAHOTO BapuaHTa, MexXay nepefHumn v 3agHUMu moctamu. Pacnpegerne-
HUe KpYTSALLEro MOMEHTA Pery/iMpyeTcs B 3aBUCMMOCTM OT CTENEHU MPOCKasb3blBaHUA Mydorbl, yrpa-
B/IEHME OCYLLECTBNAETCA TMAPAaB/INKOWA, KOTOpas CKUMAaeT ANCKM MydiTbl C Pa3HON CUMON, YMeHbLUas
WM yBENNUMBAS BE/IMYUHY NepejaBaeMoro MOMeHTa Ha Ty Wv Apyryto CTOpoHy. KoHTponupyet pabo-
Ty mydor npoueccop (3BY), KoTopbllii NonyyaeT MHEOPMAaLIMIO OT Pas/INMYHbIX AaTYMKOB. OYeHb MHOroe
3aBUCUT OT MPOrpaMMHOro o6ecneyeHuss JBY, KOTOPbLIA AOMKEH pacnpeaensiTb KPyTsAWWA MOMEHT
B 3aBMCVMOCTW OT Harpy3kv Ha COOTBETCTBYIOLLE Kosieca aBToMobuns. Mpu NoBopoTe aBTOMOGMA
60/1blLUas YaCTb KPYTALLEro MOMEHTa Jo/MkHa nepepacnpeaensTbCa Ha BHELWHWE (OTHOCWUTE/bHO LIEHT-
pa noBopoTa), 6051ee HarpyXeHHble, koneca. B mosHONpuBOAHOM aBTOMOGWIE MOXET 6bITb 0becne-
UEHO pacnpefernieHre KpPyTSLLEro MOMeHTa K KakgoMy KOoMecy B COOTBETCTBMM C MakCMMaslbHO BO3-
MOXHbIM O YC/IOBWSIM CLIEN/IEHUS C [OPOroiA. Takoil noaxos He CMOXET WUCKIUUTb BO3MOXHOCTb
noTepy YCTONUYMBOCTU aBTOMOGUNSA, 0GYC/IOB/IEHHON BO3MOXHbLIMU OLLUMGKAMK BOAWTENS TpU ynpas-
neHvn. Ons 6onee COBEPLUEHHON CUCTEMbI KOMMbIOTEP AO/MKEH MOMy4YaTb CUrHa/Ibl, COOTBETCTBYHO-
LLWe Yr/y 1 CKOPOCTY MOBOPOTa Py/IEBOrO Kosieca, KypCOBOW CKOPOCTV M MOMEPEYHbIM YCKOPEHMWSIM.
Mpy HaMVuMKM TOUHOI MHPOPMALIMM OTAATHYMKOB Y NPaBUILHOTO NMOHUMAHWS XenaHuiA BoauTenst UMeeT-
CS1 HECKOJIbKO CMOCOGOB, C MOMOLLLID KOTOPbIX MOXET KOPPEKTMPOBaTbCA TPaeKTopusi aBTOMOGMIIA
B C/lyyae cHoca (Korga aBToMObM/Ib ABUKETCS B NOBOPOTE MO 60/Ee LUMPOKO TPaeKTopumn, YeM Gbiio
3a4yMaHo) Wiy 3aHoca (Korga 3afHss YacTb aBTOMOOMIIA «OOrOHSET» NepesHIol, a aBToMobUIb CTPEMUT-
CS1 YTV BHYTPb Xeniaemoii TpaekTopymn NoBopoTa). KOppekTMpoBKa MOXET Npon3BOAUTLCS C MOMOLLbIO
andhchepeHumana wim TOpMO30B, & CO BPEMEHEM, MOXET ObITb, W HEMOCPEACTBEHHO C MOMOLLLIO pyrie-
BOrO yNpaB/iEHNst — 3TO OyAET PacCMOTPEHO HKe. Ho TOT e 3pdheKT MOXHO MO/TyHMTb Takke € Mo-
MOLLIbIO «@KTMBHOW» paboTbl CUCTEMbI pacnpefeneHns KpyTsLlero MoMeHTa. MpeAnosioxum, Yto npo-
rpaMmHoOe o6ecreyeHne MHTEPNPeTUpYeT NPSMOVHEHOe ABVDKEHVE Kak MoBOPOT aBTOMOGWNS Mo
Jayre ¢ 6eckoHeuYHbIM paguycoMm, obecrneunBasi cMcTeMe BO3MOXHOCTb MPUMEHATb aBTOMATUYECKYHO
KOPpPEKLMI0, ecn, Harnpumep, aBTOMOGM/Ib CAMONPOK3BO/IbHO pPa3BOpayMBaETCs 13-3a HEPOBHOCTU
Joporu, aaxe korga BoAUTeNb U He MOBOPAYMBaET py/ieBOe KOeco.

Korga Takasi CUCTeMa «XQ4eT» CKOPPEKTUPOBaTb TPaeKTopuWio MoBOpoTa NpU CHOce aBTOMOGH-
N9 ¢ ABYMSI BeAyLLMMY KOfiecamu, OHa nepefaeT A0MNOMHUTENbHBIA KPYTALLWA MOMEHT Ha BHellHee
Koneco (BO3MOXHO, NMpU OAHOBPEMEHHOM CHVDKEHUM YaCTOTbl BpalLeHWsl ABuraTess), 4to camo Mo
cebe GyfeT yMeHblIaTb Paauyc NMoBopoTa U CHUXATb CKOPOCTb ABUXKEHWS, YMEHbLUAs PUCK BbIXO-
[a V3 kopuzopa ABWKEHWs, nepej TeM Kak TpaekTopusi GyfeT oTperysmpoBaHa.
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BOMbLUO/ MHTEpPEeC K TakUM aKTUBHbIM CUCTe-

Mam nposiefieH B AnoHuK. B 1996 r. komnaHua

Honda npeacrtasuna cBok cuctemy ATTS

(Automatic Torque Transfer System — cuctema

aBTOMAaTUYECKOrO pacnpefeneHns KpyTAwero

MOMEHTa) A/ nepeaHenpuBOAHOIO aBTOMO-

O6UNs 1 yCcTaHOBW/IA ee Ha HEKOTOPblE U3 CBOUX

Mogeneit nerkoBbix aBTOMOGWUIe, npegHasHa-

YEHHbIX ANA BHYTPEHHEro pbiHka AnoHun. OT-

NIMUUTENBHON OCOBGEHHOCTLIO cucTembl ATTS

ABNSETCA TO, 4YTO OLEeHKa Bcell uHdopmaumu

0 MoBeAeHN aBTOMOGUAA NPOU3BOAUTCA C MO-

Puc. 3.66. AKTMBHas TpaHCMWUCCUA aBTOMO- MOLLbI0 OAHOr0 JaTyuka, YCTaHOBJIEHHOIO
6una Honda 3a LIEHTPOM TS>KECTM aBTOMOOWIA. P pMa Takke

afjantupoBasia npuHumn ATTS g9 MUCnosb3o-
BaHWsi B [/1aBHON nepegadye 3afHEro mocta NosIHOMPUBOAHOTO aBTOMOGW/A. Takoe pasmelleHve
MMeeT TO NPEeVMYLLECTBO, YTO 3TO pacrnpefenieHne KpyTsAwero MOMeHTa He B/USIET Ha paboTy py-
NeBOro ynpaeneHus (B nepegHenpuMBOAHOM aBTOMOOWIE pacnpefesieHVe MOMEHTa MOXET Hemno-
CPeACTBEHHO B/MSATb HA Tak Ha3biBAEMOE «UyBCTBO PY/is»).

B nonHONpMBOAHbLIX aBTOMOGUNAX pacnpefenieHne MOMeHTa Mexay nepesHuM u 3afHUM MOocC-
TaMn OkasblBaeT 60siee TOHKOE BAMsHWE. HanpasneHue 6O/bluel JON KPYTALWEro MOMEHTa Ha
nepegHve koneca 6yfAeT yMeHbLUATb CYLLECTBYHOLLYHO U3ObITOYHYIO NMOBOpPayYMBaEMOCTb, i Haob60-
poT. B cucTemMax C akTBHbIM ynpaBneHneMm Tpemsi gudhdpepeHunanammn nepepacnpegenexHme Kpy-
TSLLEr0 MOMEHTA Ha Kosieca OfHOW M3 CTOPOH aBTOMOOWASA MOXET Y/yulUMTb CLENSIEHNE MpU ABU-
XXEHUM Ha NOBOPOTE, B TO BPEMS Kak PerynMpoBaHue pacnpefeneHuss MOMeHTa Mexay MocTammu
MOXET YAy4YlNTb YyNpaBAsemMoCTb aBTOMO6UIA. Takas CnoxHas cucteMa akTWBHON TpaHCcMuccum
npegHasHavyeHa B OCHOBHOM AJ17 aBTOMOGW/EN-y4aCTHUKOB paiin. Ha 06bIYHbIX aBTOMOGWUIAX
OHa obecneumBaeT noafepXaHue HYXXHOrO MOBeAeHWs aBTOMOOWNA npu ABWXeHUM u 6esonac-
HOCTb yNpaB/ieHMs B CUTyauusix, Korga BOAWTE/b COBEPLUM/T OLINOGKY M He o6rafaeT AoCTaTOuHbIM
HaBbIKOM, 4YTOObl CAMOCTOSTE/IbHO BbIATU W3 C/IOXMBLLENCS CUTyauun.

B AnoHun komnaHuy Mitsubishi n Subaru npogeMoHCTpPYpPOBasIM CUCTEMbI, KOTOpbIe yNpaBns-
0T TpaHCMUCCHeEn, U3MEeHss KypcoBoli yron asTomMobuns. K koHuy 2000 r. cneuyuanvcTbl komna-
Hu1 Prodrive (BenukobputaHus)) NpeacTtaBu/iv CBOK COOGCTBEHHYH CUCTEMY, KOTOPYK OHM Has3Ba-
m Active Torque Dinamic (ATD) — akTVBHas AuHamuKa KpyTaWero mMomeHta. 3ra cuctema 6bina
pa3spaboTaHa A1 NOMHOMPVBOAHLIX aBTOMOOMAEA W MOXeT ObiTb BbIMOHEHA C PAa3/IMYHLIMU
YPOBHSAMUN CNIOXHOCTW, B 3aBUCUMMOCTWM OT NOCTaB/IeHHON 3ajaun. Ha npocreliwem yposHe ATD
6noKUpyeT 3agHuii andpdpepeHuyan B UENSAX NpefoTBpaLleHns pasBuTKs 3aHoca; aTa 6/10kuMpoBka
pacnpegenset 60/bLUyl0 BE/IMYMHY MOMEHTA Ha BHYTPEHHEEe KOJIecO, U TPaekTopus [BWXEHWS
aBTOMOOWNA BbipaBHMBaETCA. Ha 60see BbICOKOM YpOBHe ynpassieHus ATD B Hy)XHble MOMEHTBI
ob6ecneumBaeT nogadvy onTMMasIbHON BENMYMHBI KPYTSLLEro MOMEHTa K OTAefbHbIM konecam  Kowm-
naHusa Prodrive yTBepxaaeT, YTO cMCTemMa aKTMBHOW TpaHCMUCCUMU [eicTByeT GbicTpee, Yem Top-
MO3Hble MexaHW3Mbl KOJSIeCc, U BOCNPUHMMAETCA BoAuTeniemM 6Gosiee ecTeCTBEHHO. KoMnaHusa oxu-
JaeT, uto TexHonorua ATD GyaeT LUMPOKO MCMOMNb30BAThCA HA MOLLHbLIX NOTHONPUBOAHBIX ETKOBbIX
aBTOMOBUNIAX.

KomnaHus Honda paspab6oTana 1 M3rotoBuia NepCnekTUBHY akTUBHYHO TpaHcMuceuio (puc. 3.66),

B KOTOpOVI nepepacnpegeneHne KpytAawero MomeHTa no kosnecam aBTOMO6UNS obecneunBaeTcs
C NOMOLLUbKD MHOrogmncKoBbIX My(:bl', ynpasnfaeMbIX MOLUHbIMW 31EKTPOMarHuTamu.



1 ABA

[ns Toro ytobbl Nto6oe TpaHc-

NOpPTHOE CpeacTBo MOI/10 Koneca,

nepegsuraTtbCA, OHO A0JK-

HO UMETb ABWXWUTENb, npea- | rIOABeCKa,

CTaB/iAOLWNMIA COBOI YCTPOIA-

CTBO, KOTOpoe obecneyu- MOCTbl
BaET KOHTaKT TPaHCMOPTHOIo

cpefcTBa C JOPOroin v nepe-

JaeT bl 1 MOMEHTBI, Npw-

BOJALLUME €r0 B ABMXEHME.

CyLuecTByeT MHOXECTBO KOH-

CTPYKUUIA ABWXKMUTENEN: KO-

NECHbIX, TYCEHWYHbIX, Llara-

IOLLMX, LUHEKOBbIX W Ap.

8§24

ABTOMOBW/IbHbIE KOJIECA

Ha aBTOMOGWILHOM TpaHCnopTe MpeyMyLLecTBEeHHOe MPUMEHEHMe MNOyYnnIn Koseca, Mo3Tomy
aBTOMOGW/IN YaCTO Ha3blBAIOT KOMECHbIM TPaHCMOPTOM.

Koneca ocyLecTBAAOT CBA3b aBTOMOOWAS € foporoil. OHn obecneumBatoT ABUXKEHME, MOBO-
poT, NepeAatoT BEPTUKa/IbHble HArpy3ku OT aBTOMO6UA Ha J0pOory, BOCMPUHMMALOT yaapbl 1 Kone-
6aHus, nepefaroLiyecs ot AOPOru.

MepBble koneca NOSBMAUCH eLle B r/Ty6OKoi fpeBHOCTU. HaBepHoe, K naee koneca YenoBek npu-
wen, noaknaapisas 6peBHa nog nepemellaemble rpysbl. 3aTeM NOosSBUIUCL MepBble NOBO3KWU C Aepe-
BAHHbIMW KoflecaMu. BHauasie ncnonb3oBasMch KOECHbIE Napbl, B KOTOPbIX ABA KOeca XecTko Kpe-
NMWINCb Ha OAHOW OcuW, a Bpalwjanacb TOMbKO 3Ta OCb. HeAOoCTaToK Takol KOHCTPYKUMM 3ak/ovaics
B TOM, YTO NpW ABMXXEHWM Ha MOBOPOTaxX W HEPOBHON [opore, CKPEenseHHble Mexay cobol koneca
HEe MOryT npoxoauTb pas/inyHble NyT U NO3TOMY NMPOCKa/1b3bIBaKOT U 6bICTpO Mn3HalnMBaKTCA. BleOp,
Hallesics B CBOGOAHON YCTaHOBKE KOMIEC Ha HEMOABWKHOWM OCY, KOTOPYIO XECTKO COeAVHSNN C MOBO3-
koli Co BpeMeHeM MnepBble NPUMUTKBHbIE KOJIECA, M3TOTOB/IEHHbIE U3 KyCKa AepeBa, GbUm ycoBep-
LLeHCTBOBaHbI. [ 1A o6neryeHus Konec CTanim NpUMEHSITLCS CNWLbI, B LIEHTPE Kosieca NosIBUIOCh YTOsT-
LeHne — cTynuua, a Ha 6eroBOi YacTV KOMieco YNPOYHSIN CTaslbHOM MOSI0COi — LUMHON. Koneca
nepBbIX aBTOMOGW/E GblM elle AepeBSIHHbIMU, XOTS CTYNULUbl YK€ W3roTaB/vBanM U3 MeTasa.
Takve koneca orpaHu4MBa/IM CKOPOCTHbIE BO3MOXHOCTW aBTOMOOWSA, He obecneuvBann 6esonac-
HOCTb M KOMpOpT npu e3ge. BonblummM JocTKeHneM 6bl10 M306peTeHne NMHEBMATUUYECKON LLMHBI.

B 3aBUCHMOCTM OT BbINOSHAEMbIX (PYHKLMIA aBTOMOGU/ILHLIE KOSleca pasfdensioTcsl Ha Befy-
Wwye, ynpaensieMble, KOMGUHUPOBaHHbIE (OAHOBPEMEHHO BeAyliMe U ynpas/sieMble) U Noaaepxu-
BatoLme.

Beaylme Koneca NpUBOASTCA BO BpallEHWe OT TPAHCMUCCHUM aBTOMOGWMS U CO3AA0T B KOHTa-
KTe KoJjieca C JOpOroil TAroBoe ycunve. Ynpas/sieMble Kosileca MOryT NMOBOPauMBaTbCs MO KOMaH-
[le BoauTens, Npu 3TOM B KOHTAKTe Kosieca C A0pOroii BO3HMKaT 60KOBble YCUNWS, KOTopble Aa-
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10T BO3MOXHOCTb aBTOMOGW/IO M3MEHUTb HanpaB/fieHve ABWKeHus. MoagaepxvBaiowye koneca He
NPVBOAAT B ABWXEHWE aBTOMOOW/Ib U HE MOBOPAYMBAIOTCS, @ TO/IbKO BOCMPUHUMAIOT YacTb Ha-
TPy3ku aBTOMOGW/IA, YTO YMEHbLUAEeT CyMMapHOe AaB/IeHNE HAa OMOPHYH MOBEPXHOCTbL LOPOrU.

825

YCTPOMCTBO ABTOMOBW/IbHOIO KOMECA

Koneco aBTOMOGWASA COCTOWUT M3 MHEBMATUYECKON LWUMHbI, 06048, COeAVHUTENbHOTO 3feMeHTa
(oncka) u ctynuubl (puc. 4.1). NHeBMaTUYecKkMe LnHbl OyayT pacCMOTpeHbl Hxe (CM. § 26).

B 3aBMCUMOCTY OT KOHCTPYKUMKU 0604a 1 COEANHUTENBHOTO 3/1eMeHTa koneca MOryT 6biTb pas-
6OpHLIMM U Hepa3bopHbLIMU, AMCKOBbIMKU U 6e3anckoBbiMK. CTynuua Koneca obecneyvnBaeT ero
CcBOOOHYI0 YCTAHOBKY Ha OCY aBTOMOOW/SA.

O6opa, CNYyXUT ANA COeAUHEHNST WWHBI C Konecom. C 3Toli Lefblio emMy npuaaeTcs cneumanbHas
dopma. Koneco B c6ope A0/MKHO ObiTb CHanaHCMpoOBaHO, GanaHCMPOBOYHLIE TPY3UKU KPensTcs
K 0604y C MOMOLLBI0 MPYXKMHHBIX 320KMMOB WM knes. Ha 60/bLIMHCTBE NEerkoBbIX aBTOMOGMei
N rpy30BbIX HEGO/LLLONM rPy30MoAbEMHOCTU UCNOSL3YIOTCS [Ty60KMe, Hepa3bopHble 06oapsa (puc. 4.2).

Imy6okvii 0604, XKECTKO COeAVHAETCA C AVCKOM, KOTOPbIA CAYXWT A9 KpenieHns koseca K cTynuue
C NMOMOLLbIO 6O/TTOB WK raek co Lwnubkamu. Monkv rny6okoro o6o4a MMEKT KOHYCHYHO chopMy A/1s 1oT-
HOI MOCagKM WWHbI Ha 0604, Yron HakoHa NOoK COCTaBseT, Kak npasuio (5+1)°. Monkn 06oga 3akaH-
UMBAKOTCA 3aKpavHaMu, UMEOLLMMUN OnpeaeneHHyo hopMy 1 CAyXaLyx 60KOBbIMM ynopammn A LLUMHbI.
PaccTosHve mMexay 3aKkpavHaMu HasblBaeTCs LWMpUHOL npodunsa o6oga. B cpepHeit yact o6oaa nmeeT-
cs1 yriybneHue, Heobxoaumoe A1 0bneryeHns MoHTaka 1 AeMOHTaXKa LWHbI Ha 0604, 310 yriybneHve
(pyueid) MOXET BbITb PACMONOKEHO CUMMETPUYHO OTHOCUTE/BHO M/IOCKOCTU KOsleca Wi CO CMELLEHEM.

Puc. 4.1. YcTpoiicTBO aBTOMOOGWU/ILHOIO KO- Puc. 4.2. Hepa3bopHoe kKoneco ¢ rnybokum
neca: 1— wwuHa; 2 — obog; 3 — cTynuua obogom
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Pa3mepbl 1 npothnnb 060aa pernamMmeHTUpPOBaHbl COOTBETCTBYHOLLMMK CTaHJapTamu. Ha kax-
bl 060 HAHOCUTCA COOTBETCTBYHIOLLLAA MapKMPOBKA, M3 KOTOPO MOXHO Y3HaTb pa3Mepb! W npo-
dwb. OCHOBHble pasmepbl 0604a, LMPKUHY Npochuns 1 AMaMeTp, Kak npasuio, BCe M3roToBUTENN
yKa3blBaloT B Al0iiMax, 3a UCK/YeHnem komnavum Michelin, koTopasi npumMeHsieT ons sToro Mus-
JIMMETPBI.

Mpumep mapkuposkn: 53 X 13H2 ET30, rae:

5 — wwupuHa 0604a B Aolimax;

13 — gnameTp 060ga B Aoiimax;

J 1 H2 — KOHCTpYKTVBHbIe 0COGEHHOCTM Mpodhnna 06043;

ET 30 — BbusieT (o1 Hemeukoro cnosa Einpresstiefe — ET) 30 mm.

BbuieT koneca (BbICTyM) SBMISIETCA BaXHbIM NapameTpoMm. Jlioboe Koneco [LOMKHO «OXBaTbl-
BaTb» CTYMWLY, K KOTOPOI OHO KPenuTcs, MOTOMY YTO LIEHTP NATHA KOHTaKTa LUMHbI C AOPOroi cme-
L@eTCss OTHOCUTENIbHO BEPTMKasIbHOW OCK, NpOoXoAsiueli yepe3 LEeHTP CTynuubl Ha He6OosbLuyio
BenununHy (puc. 4.3), KoTopas paccuuTbIBA€TCS MpWU KOHCTPYMPOBAaHWM MOABECKU W PY/IEBOro
ynpasneHus aBToOMO6UNS.

BennunHa BbiCTyna 0CO6eHHO BadkHA /151 yNpaBsieMbIX KOMec, MOTOMY YTO MOJIOXEHWE NATHA
KOHTaKTa OTHOCWUTE/NIbHO OCK NOBOPOTA KOsleca UrpaeT BaXKHYH0 poSib B OMpedeneHvun xapakrepu-
CTVK NOBOpOTa aBTOMOOW/IA.

Hepa3bopHble Koseca c ry6okuM 06040M OObIYHO LIEHTPUPYIOTCA Ha CTynuue C MOMOLLbO
LleHTpanbHOro oTBepctus. Ecnm gvameTp uUeHTpanbHOro oTBepCTVs 6osblue, YeM y nocafouHol
4acTu CTyMULbl, TO LLeHTPMPOBaHME OCYLLECTB/AETCH MO KOHMYECKUM (UM cchepuyeckum) noBepx-
HOCTSIM B OTBEPCTUSX AMCKA, NpeAHa3HauyeHHbIX 411 KpenneHus 6ontamum wm raiikamu. VHorga
ONA Nyywero LeHTPMPOBaHUS 1 06/1erYeHNss MOHTaXXa MCMOo/b3yOT M1acTMaccoBble KoMbLa, KOTO-
pble ycTaHaBIMBAKOTCA Mepej MOHTaXOM Kosieca Ha CTynuuy B LEHTpPasibHOe OTBEPCTUE AMUCKa.

Koneca nerkoebix aBTOMOGWNEN W3roTaB/MBAIOTCA LUTAMMOBKONW W3 CTa/M C nocnegyoLei
CBapkoii o6oja v Aucka WM W3 JIErkMx CnaaBoB (aUIIOMMHMEBLIX WM MarHueBblx). Hawbonee
MPOYHbIe Koseca U3 fIerkux CrniaBoB — KOBaHble. OHW MMEIT MEsIKO3ePHUCTYI0 CTPYKTYpPY U Bbl-
COKYI0 MPOYHOCTb MpU Masioli mMacce. JlerkocniiaBHble Komeca AOPOXe CTa/lbHbIX, HO 3CTETUYECKN
npuBnekarenbHee. Koneca M3roTaBAMBasIMCb W W3 KOMMO3WUTHbIX MaTepuasioB: Hanpumep, eLle
B 70-e . chupma Citroen Bbinyckasna apMMpOBaHHbIE YreniacTUKoBblE Kofeca, KOTopble BECUIN
B [jBa pasa MeHblle MeTa/imyeckmx. OgHako M3-3a BbICOKO CTOMMOCTM Takux KO/IEC OHU yCTa-
HaBNMBalOTCA TOJIbKO Ha AOPOrnx CrnopTUBHbIX aBTOMOOUIAX.

Pa3bopHble 0604bs1 (pUC. 4.4) NPUMEHSIIOT AN1a Konec 60MbLUMHCTBA TPY30BbIX aBTOMOOWNEN
n aBTobycoB. Pa3bopHble 0604bsi MOryT GbiTb ANCKOBbLIMU 1 6e3auckoBbIMK. Hanbonee yacto umc-
nosib3yloTCs pas3bopHble 0604bA C KOHUYECKMMU MNOCaA0YHLIMW MOMKaMMU.

30BOro aBToMo6uNsA: 1— 3akpaunHa; 2 — 060og;
Puc. 4.3. TonoxutensHoe (a) n oTpuuatenb- 3 — paspesHass 4acTb 060g4a; M — LMpuHA
Hoe (6)nnevo obkaTa ynpasnisemoro koneca o6oga;, D — guameTtp o6oga
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LWnHbl  rpy30BbIX aBTOMOGWUNE KMelT
60nblIMe pa3Mepbl U BbICOKYH XECTKOCTb,
MO3TOMY MOHTaX TakvMxX LWMH Ha Hepasbop-
Hble 0604bsi 3aTpyfAHeH. Pa3bopHbie 0604bs
(puc. 4.5) nossonsAwT 0bneruntb 3Ty 3agaqdy.
[ 19 HekoTopbIX LMH rPy30BbIX aBTOMOGUNel
6O0/bLLOI TPY30MOABEMHOCTU MPUMEHSIOT pas-
60pHble 0604bA C pacnopHbIMU  KOMbLAMU.
Takne 0604bsi COCTOAT W3 ABYX 4YacTel, coeam-
HSEMbIX Me>Kagy coboit 6ontamun. Takasi KOHCT-
PYKUMS HaZEXHO YAEPXMBAET LUMHY Ha Kornece
He3aBMCUMMO OT 3Ha4YeHWs AaBneHus BO3dyXxa
B LUMHE.

CTynuubl Koflec W3roTaBMvMBAaOT U3 CTa/In
WM KOBKOTO uyryHa. K HUM KpensTcst 3/1eMeHTbl
TOPMO3HbIX MEXaHW3MOB, AMCKN 1 6apabaHbl.
CTynuua ycTaHaB/MBaETCA Ha MOALWMMHMKAX,
KOTOpblE [0/DKHbI BOCMPUHUMATL HE TOJbKO
paguasibHble, HO U OCeBble YCUus OT AelicTBuS
60KOBbLIX cul. B cTynuuax yctaHaBivBatoT
KOHWYECKNE POJIMKOBbIE WM LUAPUKOBbIE pa-

543 [NanbHO-YNOPHbIE MOALUMMHUKN.

| B nogwunHukM Kosec 3aknajbliBaeTtcs

Puc. 4.5. Be3gnuckoBoe Kosieco, ero o6umia
Bua () n kpennenue koneca (6): 1 — cek-
TOpbl KOfleca; 2 — cTynuua; 3 — KpenseHue;

CMas3ka, BblaepXMBaKwLLas BbICOKME Temnepa-
Typbl. [, 19 nNpefoTBpalleHusl BbiTEKaHWUSI CMas3-
KA M nonafaHna rpasy NOALWNMIHUKA YNIOTHS-

4 — wnuneka; 5 — raiika H0TCS caslbHUKaMW.

826

MHEBMATUYECKUE LUVHbI

MHeBMaTUUeckas LWMHA, SBMSIOWASCA OAHUM W3 Haubosiee BaXHbIX 3/IEMEHTOB aBTOMO6WNS,
COCTOMT M3 MOKPLILKM W Kamepbl, PacrosioXeHHbIX Ha 06oge koneca. LUvHa BocnpuHUMaeT Bep-
TUKa/IbHYIO Harpysky, OT Beca aBTOMOOW/IA, W BCE YCU/IUSA, BO3HUMKAlOWME B NATHE KOHTaKTa LWu-
Hbl C JOPOrOVi MPK YCKOPEHWM, TOPMOXEHUM U NOBOPOTE aBTOMOGWAS. LUMHA Takke noriowaeTt
¥ CMAryaeT yaapbl, BO3HUKAOLWME NPU ABMKEHUU aBTOMOGUASA Mo fopore. Bo BpeMsi ABUXEHUS
aBTOMOGUNA 3NaCTUYHAs MHEBMATMUYECKas! LMHA B HUXHEH YacTv AedopMupyeTcs, Meskue HepoB-
HOCTW [4OPOrU MOI/IOWAOTCA 3a CYeT AedhopMaumn WKHbI, a 60/blUMe BbI3bIBAKOT M/laBHOE nepe-
MeLLeHne ocu Koseca. Takasi CMoCOGHOCTb LUMHBI Ha3blBAeTCs CriaxuBaloleil. CraaxvBaowas
CMOCOGHOCTbL LUMHLI 0GYC/IOB/IEHA YNPYTMK CBOCTBAMK CXKaToro BO3fyXa, KOTOPbIM 3anosiHe-
Ha wuHa. Mpu AedpopMaumy LWMHLI HEW36EXHO BO3HMKAIOT MOTEPU 3HEPruu, OGYC/IOB/IEHHbIE
BHYTPEHHVUM TpPEeHUEeM B maTepuasie LKHbl. BHyTpeHHee TpeHue MoBbIlAeT TeMNepaTypy LUMHbI,
YTo He61aronpUsATHO CKas3blBAeTCs Ha ee A0/TOBEYHOCTU. Yem 60osblue AedopMaumst WiHbI, TeM
6o/blue 3aTpaTbl 3HEepPrM Ha BHYTPEHHWE MOTEepU M TeM 60/bluasi MOLHOCTL 3aTpaurBaeTcs
Ha ABWKeHue aBTOMo6WNsi. CBolicTBa M PabOTOCNOCOBHOCTb LUMHLI B 3HAUUTESILHOW CTENeHu
3aBUCAT OT €€ KOHCTPYKLMN.
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KOHCTPYKLIA WnHbI

CoBpeMeHHas LMHa MMEET A0BOJIbHO C/IO>KHYK0 KOHCTPYKUMIO (puc. 4.6). OCHOBHbIM MaTepriasioMm
071 U3rOTOBJ/IEHMS LUMHBI CIy>KWT pe3nHa U crneunasibHas TkaHb — Kopd. ECnm usrotoButb LUMHY
TOMBbKO M3 PEe3UHbI, TO MPW 3anosIHEHUN ee BO34yXOM, OHa ByJeT 3HaunTelbHO U3MEHSATL CBOU pas-
Mepbl 1 dhopMy. Pe3nHa, MCronb3yowanca 415 NPOoU3BOACTBA LUMHBI, NU3roTaBNBAETCH U3 Kayudy-
Ka (HaTypaslbHOrO0 M CUHTETUYECKOro), K KOTOpOMy B MpoLiecce nNpov3BoAcTBa 406aBNsAlTCA pas-
JINYHblE HAMOJIHWUTE/IN: cepa, caxa, CMOSbl 1 Ap.

Mpy M3roTOBNEHUN MNHEBMATUYECKUX LUMH A1 NEPBbIX aBTOMOOMNEN UCMONb30BaCA TOMbKO
HaTypasibHbIA KaydyK, KOTOPbIA MOSlyYasM M3 CMOSbl fepeBbeB — Kay4yKOHOCOB. CUHTETMYeCKuii
Kayyyk ObUl BMepBble MOMyYeH B Haweli cTpaHe. JTO0 M306peTeHVe MPUHALNEXWUT akaLeMUKy
C. B. Ne6enesy, kotopblii B 1931 -1932 . BNepsble B Mpe paspaboTas TEXHOOMMK NPOU3BOACTBA
CUMHTETMYECKOro kayuyka. [l 19 Toro utobbl 3M1aCTWUYHbIA KayuyKe HanofHUTENsMW MpeBpaTuics
B YMPYTyl0 pesvHy, OH JO/HKEH NPOWTW npouecc By/iKaHu3auuy (CoeayHEHWE Cepbl C Kay4yyKoM, KO-
TOpoe MPOVCXOAWT MpY MOBbIWEHHOV Temnepatype). LWHbI BynkaHM3WpylOTCS B cneuuasbHbIX
npecc-oopmax, BHYTPEHHSAS MOBEPXHOCTb KOTOPbIX COOTBETCTBYET HapyXHON MOBEPXHOCTU LUWHbI.
Mepes Tem Kak WmHa nonagaeT B npecc-iopMy, OHa cobupaeTcs 13 COCTaBAALLMX ee 3/IEMEHTOB
Ha crneumanbHbIX CTaHKax.

MoKpbILLKA KOHCTPYKTUBHO COCTOMT M3 kapkaca, 6pekepa, npoTekTopa, 60KOBWHbLI 1 GopTa.

Kapkac WvHbl M3roTaB/MBAETCS M3 HECKOJSIbKUX C/I0EB MPOPE3MHEHHOTO Kopaa, NpeacTas/s-
loLero co6oit TkaHb, COCTOSILLYIO M3 6/IM3KO PACMOSIOKEHHbIX APYT K APYTY NMPOAOSbHBIX U PeaKUX
nonepeuHbIX HATE. Yem npouHee HUTW KopAa, TeM AONMTOBEYHee LMHA. B kadecTBe HuTelt Ais ns-
rOTOB/IEHVS1 KOpa B HacToslllee BPEMS MPUMEHSIIOT CUMHTETWYECKOe BOJIOKHO, CTEK/I0BOSIOKHO
U CTanbHble HUTU (MeTannokopd). C yBesMueHMeM C/I0eB KOpAa B Kapkace yBenmuuMBaeTcsl npoud-
HOCTb LUMHbI, HO OGHOBPEMEHHO PacTeT ee Macca ¥ yBeSIMUMBAETCS COMPOTUB/IEHNE KAaueHWUHO.

Puc. 4.6. KOHCTpPYKUMA MHEBMATUYECKON LWKMHBI: 1— ABYXCMOWHbLIA NPOTEKTOpP (KpacHbIM Bblae-
NeHa MsArkas pesuHa); 2 — cneuvanbHas opma 60pTOBOro Kosbla; 3 — neveBble YacTu, YCTOW-
yMBble K Nnopesam; 4 — 3awmnTHbIA GOPTOBOW CMOWA
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BOpT WWHBI UMEET onpeaeneHHyo hopmy, He06XoaMMYyH 41s NIOTHOW Nocagkn ee Ha 06of Ko-
neca. bopTa WWHbI He AOM>KHbl PacTArMBaTbCs, 4YTOObI 06ecneynTb MOTHYH MNOCaAKy LUMHbI
Ha ob6ofe v NpefoTBpallaTb BO3MOXHOCTb COCKaKMBaHMSA LWWHbI ¢ 0604a. C 3TO Uenbio BHYTpU
GOPTOB LUMHbI BCTaB/IATCA paspesHble WM Hepaspes3Hble GOPTOBble KOJblLa, W3rOTOB/IEHHLIE
13 HECKOJIbKMX C/IOEB MPOYHON CTasibHOl NPOBO/IOKM. CHapyxu 60pTa MOKPbITbl NPOPE3NHEHHBIM
KOPAOM W TOHKUM C/I0EM PEe3VHbl.

BoKoBMHaA LWMHBI NpeacTaBNseT co60/ HaHECEHHbI Ha Kapkac TOHKWUIA Col 9/1aCTUYHON U NPoY-
HoOli pe3nHbl. OHa NpefoxpaHseT LWMHY OT GOKOBbIX MOBPEXAEHUA M BO3AENCTBUS Bharu.

MpOTeKTOp WMHbI 06GecneymBaeT CUEMNIEHNE LWMHbI C AOPOroi 1 NpefoXpaHsieT kapkac OT Mo-
BpexaeHuii. 119 ero u3roToBMEHWS WCMOMb3yeTCA NPO4YHasl, W3HOCOCTOMKas pesvHa. BHelHas
YyacTb NPOTEKTOpa BbLINOHAETCA B BUAE YETKOTO PUCYHKA, MOA, KOTOPbIM HaxoAuTCs Tak HasblBae-
MbliA, NOAKAHABOYHbI CMoii. PUCYHOK NpOTeKTopa onpeaensieTcss TUNoM M HasHaYeHWeM LUMHBI.

Bpekep npeacTasnsieT co60i cneumasnbHblii NOSC, BbIMOIHEHHbLIA M3 HECKOSIbKMX C/I0EB MpPO-
PE3NHEHHOTO KopAa, KOTOPbIN HaxoguTcs Me>kOy KapkacoM W NpoTekTopoM. OT KOHCTpyKuuu 6pe-
Kepa B 3HauMTe/IbHOlM CTeneHn 3aBnCUT hopma NATHA KOHTakKTa LWMHbI C oporoii. Bpekep npego-
XpaHsieT KapKac OT TOMYKOB U yapoB W NepefaeT YCUIna pasinyHbIM YacTsM LLUMHBI.

BHYTpPEHHSIS MOBEPXHOCTb LUMHbI MOKPbITa
TOHKUM crloeM pesunHbl. CocTaB NpUMeHsIoLLeli-
cA ANa 3TOro C/los pe3viHbl MOXET OblTb pas-
HbIM B 3aBUCMMOCTW OT TuMNa LWMHbI (KamepHas
wm 6eckamepHas).

B KamMepHoOli LWMHe ANs yaepXaHusl cxarto-
ro BO34yxa WCNOMb3yeTcs Kamepa, KoTopas
npeacTaBnseT coboi 3NacTUYHY0, BO3AYXOHE-
NPOHMLAEeMy0 0060/104KY B BUAE 3aMKHYTO
Tpy6bl. [, 19 Toro 4tobbl MPU MOHTaXKE LUMHbI
Ha 0604 Kamepa He obpasoBblBana CkIafok,
pasmepbl Kamepbl [AO/DKHbI ObITb HECKOSIbKO
MEHbLUE, YeM BHYTPEHHWE pa3Mepbl LUMHbI.
MoaToMy 3anosiHEHHas BO34yXOM Kamepa
HaxoauTCA B pacTsHyTOM cocTosiHuW. [ 18 Ha-
KauMBaHus 1 BbiMycka BO3fyXa kamepa coegm-
HAeTCs ¢ BeHTMNEM (puvc. 4.7) — cneupanbHbIM
KnanaHom, dopma 1 pasmepbl KOTOPOro 3aBu-
CAT OT Tuna LWKHbl. [py MOHTaXe LUMHbI
Ha 060p koneca BEHTWIb LO/HKEH MPOXOAUTb
yepes cneumasibHoe 0TBEPCTME, BbINOSIHEHHOE
B 3TOM 0b6oze.

BeckaMepHble LWWHbI BHELLHE Masio OT/W-
yalTcs OT kamepHbIX (puc. 4.8). BHyTpeHHee
MOKPbITE TakKoW LUMHbI AO/HKHO OblTb M3roTOB-
NIEHO ¥3 Cnosi BO3[YXOHeNpoHWLaemoi pesu-
Hbl TO/MILUMHOA 2-3 MM, @ Ha HapyxHykl Mo-
BEPXHOCTb 6opTa HAHOCAT 3/1aCTUYHYIO PE3VHY,
KoTopass obecneuymBaeT repMeTUYHOCTb Npu
nocagke LWuWHbI Ha 06of. BeHTwnb 6eckamep-
HOl LUMHbI 06pasyeT repmeTUyHOe CoefuHeHne

Puc. 4.7. BeHTUNb Kamepsbl : 1— CTepXeHb 30-
NIOTHUKA; 2 — pe3bboBas rosioBka; 3 — BTY/IKa,;
4 — ynnoTHUTENb; 5— BEPXHAS Yall eyka; 6 — yn-
NIOTHATENbHOE KOJMbLO 30/10THUKA; 7 — HWXKHASA

yauleuka; 8 — Kopnyc BEHTUNS; 9 — MpyXuHa
30/10THMKA; 10 — HanpaBnsiollas yalleuka;
11 — 06pe3nHEHHbIN KOXYX
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npu ycTaHOBKe ero B 0TBepCTue 0604a Koneca.
Mpn npokone 6eckamepHOl LWMHbI HEGOIbLUMM
npeaMeToOM 3TOT NpeAMeT pacTsarvBaeT BO3fy-



Puc. 4.8. KoHCTpyKuuMs koneca (a) c 6eckaMepHoOil WKHOW: 1 — npoTekTop; 2 — repmeTusnpy-
IOLLWIA BO3AYXOHEMPOHMULAEMbI PE3MHOBLIN CMOW; 3 — Kapkac; 4 — BeHTWb koneca; 5 — o6og;
(6) Koneca c KamepHOI WNHOW: 1 — 060g Koneca; 2 — kamepa; 3 — wWwuHa (NoKpbIWKa);
4 — BeHTUNb

XOHENPOHMLAEMbIA BHYTPEHHWIA CNON pPe3nHbl 6ecKaMepHON LWWHbI 1 06BOMaknBaeTcs etn. [Mpn
3TOM BO3A4yX U3 6ecKaMepHON LUMHbI BbIXOAUT OYEHb MEA/IEHHO, B OT/IMUME OT KaMepHOW, B KOTOPOW
Kamepa HaxoguTCcs B PacTsHYTOM COCTOSIHWM, W, CriefoBaTenbHO, Nloboe ee NOBpeXAeHre Bbi3blBa-
eT yBe/inyeHne obpasoBaslUerocs orBepctus. oatomy 6eckamepHble LWrHbI 6oee 6e30nacHsbl.

PeMOHT HebOo/bLUMX NOBPEXAEHN GeCKaMepHbIX LUMH MOXHO MPOW3BOAWUTL 6E3 CHATUSI LUMHBI
c obofa, repmeTusMpys 06pa3oBasLleecs OTBEpPCTUE crneuuasibHbIM MaTepuasiom.

Ba<HbIM MperMyLLECTBOM 6eckaMepHbIX LUMH MO CPaBHEHWMK C KaMepHbIMU ABASETCS MeHb-
Was Macca u Harpes npu ABwxeHuun. MocnegHuii 06ycnoBneH OTCYTCTBUEM TPEHUs Kamepbl O LiKn-
HY W lydylwmM oxNaxaeHneM. Tak Kak M3HOC LUMH B 3HAYMTESIbHOW CTeneHu 3aBuUCUT OT pabouyeii
Temnepartypbl, 6eckaMepHble LMHbI JOMroBeYHee. He pekomeHayeTcs ycTaHaBnvBaTb B 6ecka-
MepHbIE LUMHbI KamMepbl, MOCKO/bKY MPU HakauMBaHWWM KaMepbl MexXay LUMHOW M KaMepoii MoryT
06pa3oBaTbCs BO3A4YLUHbIE NOAYLUKMA, KOTOpble ByayT mMellaTb OTBOAY Tenaa v npueBegyT K MeCTHO-
My nmeperpeBy WuHbl. K HegocTaTkam 6GeckamepHbIX LWH CriefyeT OTHeCTU 6OsblUylo C/IOXHOCTb
pemMoHTa B MyTW B C/yyae CWIbHbIX MOBPEXAEHWUI, a Takke Heo6XOAMMOCTb B BbICOKOW 4MCTOTe
W TNafKocTM 3aKpauHbl 06oaa Anisi ob6ecneyeHnst repMeTMyHOCTY.

KNACCUNPUKALINA WKNH

ABTOMOOW/IbHBIE LLUMHBI Pa3/INYAOTCA MO Ha3HAaYeHWo, rabaputam, KOHCTPYKUMM 1 diopme npodhuns.

Mo HasHayeHWto aBTOMOOW/IbHbIE LWKHBLI AeNAT Ha ABe rPYNMbl: 419 IETKOBbLIX U OIS TPY30BbIX
aTomo6unei. LUWHbl, npegHasHayeHHble A7 f1erKOBbIX aBTOMOOGWUNEN, MOryT MNPUMEHATLCA
Ha rpy30BbIX aBTOMOOWIAX HE6OMbLUON PY30MOABEMHOCTU Y COOTBETCTBYHOLUMX NpuUUenax.

KOHCTpyKUMS WWH onpeAensieTca pacnonoxeHvem HuTeli kopfda B kapkace. Pasnnyator asa
KOHCTPYKTMBHbIX TWMNa aBTOMOOU/IbHBIX LUMH: AnaroHasibHble U paguasibHble (puc. 4.9).

[anroe Bpems Ha aBTOMOOGWNAX MPUMEHANN TOMBbKO AMaroHasibHble LWWHbI, noka B 1947 .
dmpma Michelin He paspaboTana pafuasibHY0 KOHCTPYKLMIO LWKHLL. B HacTosiee Bpemsa 60/1b-
LUMHCTBO aBTOMOGWUEN KOMMMEKTYETCA paavasibHbIMU LWHaMK. B Kapkace gmaroHanbHON LUMHbI
C/IoN KopAa pacnonararoT nog yriom K paguycy koneca. Huty cocefHux C/ioeB kapkaca nepekpe-
wmBatoTcs. B kapkace fOMKHO GbITb TOIBKO YETHOE UMC/IO C/I0EB KopAa. Y pagnasibHOW WWHbI HU-
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Puc. 4.9. KoHCTpyKuua guaroHanbHon (a)
N paguanbHoit (6) WnHbl: 1— 6opTa; 2 — 6op-
ToBas NpoBosioka; 3 — kapkac; 4 — 6pekep;
5 — 60oKoBMHA; 6 — NpOTEKTOP

Pruc. 4.10. KOHCTPYKTUBHbIE 3/1EMEHTHI
N OCHOBHblE pasmepbl WNHbI: D — Hapyx-
Hbli AnameTp; H — BbicOTa NPOGIMNSA LUNHBI;
B — wwupuHa npodmns wuHbl; d — nocapou-
HbI guameTp obofa koneca (WuHbl); 1— kap-
Kac; 2 — 6pekep; 3 — npoTtekTop; 4 — 60KO-
BMHa; 5 — 60OpT; 6 — GopTOBas MPOBOJIOKA;
7 — HanoNHWUTESbHbIV LUHYP

1909 1932
1928

100 94 87 82 70

19371949 1955 1964 1968

TV KOpZa B Kapkace pacrosiokeHbl Mo Kpart-
yaliluemy pacCTosiHMIO Me>kgy 6opTamu BAO/b
paguyca Koneca. Uvcno cnoes B Kapkace MO-
XET BbITb HEYETHbLIM.

PacnonoxeHve HuTeli B pagnasibHOl LUMHE
obecneyvBaeT Jydlee MNOCTOAHCTBO (HOPMbI
NATHA KOHTaKTa LWWHbI C AOPOroi, MeHblune
nepemMeLLeHNs 3/1IEMEHTOB MpOTeKTopa U, Kak
cnegcTene, Takme WrHbl MeHbLUe HarpeBalTCs
1 M3HawwmBalTCA. 3TOT hakTop CTasl peluato-
WMM MpU nepexoge OT AMAroHasibHbIX LUMH
K pagvanbHbiM. Kpome TOro, COBpEMEHHble
pagvanbHble WKWHbI 061aJalT MEHbLUM
COMPOTMB/IEHMEM KayYeHW U obGecrneumsBatoT
JyuLLYy0 YCTOMYMBOCTb W yNpaBiseMoCcTb aBTo-
MOGUNSA.

Mo dhopme npochuna LWWHbI MOryT ObiTb
00bI4HOTO Npodhvns, WKMPOKONpPOYUNbHbIE,
HM3KONPOUIbHBIE, CBEPXHU3KONPOMUIIbHBIE,
apoyHble U NHeBMoKaTku. Mpochnib 06bIYHBIX
WMH 6/1130K K OKpYyXHOCTU (puc. 4.10). OTHo-
LLeHMe BbICOTbI NMPOCHUNIS K LUIMPUHE Y 0BbIYHBIX
LMH cocTasnseT 6osblue 90 %.

B uenom Habnopaetcst TEHAEHUMST K yMEHb-
LUEHWO OTHOLUEHUS BbICOTbI Npodmaa K ero
wunpuHe (puc. 4.11).

Ecm WuHbI NepBbIX aBTOMOGWUNEl wmenn
06bIYHbIA  Npohn/ib, TO LUMHbI COBPEMEHHbIX
aBTomobuneli, B 0COGEHHOCTAN NErKoBbIX, HWU3-
KOMpohUubHbIE WM CBEPXHU3KONPOUIbHbIE,
Y KOTOPbIX OTHOLUEHUE BbICOTbI MPOCHNA K LU-
puHe coctasngeT ot 70 % o 60 % v MeHbLue.

YMeHbLUEHNE BbICOTbI BOKOBbLIX CTEHOK LLW-
Hbl npn HEN3MEHHOW LUMPUHE LWWHbI, AaeT BO3-
MOXHOCTb CAenatb koneco 6onbluero pasve-
pa 6e3 yBenuyeHuss obLiero gmamerpa LUUHbI.
Mpn 3TOM yBenMuMBaeTCs NPOCTPAHCTBO Af1A

1978 1987 1989

MMANM

1998

60

Puc. 4.11. N3meHeHne npounss aBTOMOOU/bHbLIX LUWH
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pasmeLleHns 60/bLIOTo, a 3HaunT, 1 60nee 3chheKTMBHOroO AMCKOBOro TopMosa. lMpuuensl v nony-
npuLenbl COBPEMEHHbIX aBTOMOE30B 4acTO KOMMEKTYT CBEPXHU3KONPOMUAbHLIMU LUMHAMMU,
AN TOro YTobbl MOHW3WUTL YPOBEHb MOMA U YBEMUNTL MOJIE3HbIN TPY30BOi 06LEM 3TUX TPAHCMOPT-
HbIX CPEACTB. YMEHbLUEHME BbICOTbI NPOOUIA MOBbILIAET XECTKOCTb GOKOBbIX CTEHOK LUMHbI, a 3T0
obecneunBaeT 60/ee ObICTPYIO peakuMio LWWHbI Ha KOMaHAHble CUrHaslbl PyneBoro ynpasfieHus.
YMeHbLUeHne Il:l'eq)opMaLlJ/ll/l OOKOBbIX CTEHOK LLUMHbI CHWKAET KO/IMYecTBO BblaensemMmoro npy 3Tom
Tenna n obecneunBaeT 6e3onacHyo paboTy npu 6osee BbICOKUX CKOPOCTAX. C Apyroii CTOPOHBI,
OGOKOBblE CTEHKM CTAHOBSITCA XeCcTye, a 370 MPUBOAWT K YXYALEHUIO CTAaXWBaloLWeli Cnoco6HOCTH
WWH, a dopMa NATHa KOHTaKTa CTaHOBUTCA Kopoye W wwmpe. Takve LWWHbl MOryT OTpuuaTesibHO Mo-
BIATb Ha ynpaBnaeMoCTb aBTOMOGUNSA. 3TN HeaocCTaTkn caepXxunsakwT LWNPOKoe npumMeHeHne
CBEPXHW3KOMPOMUAbHBIX LWMH 471 aBTOMOGMUIe MaccoBOro Npon3BOACTBa, Ha KOTOPbIX 06bIYHO
NCMONb3YITCA LUMHBbI C OTHOLLEHMEM BbICOTbI K LUMpUHe npodmna 60, 65, n 70 %. BcTpevatotcs
nerkosble aBToMO6UNN, 060pPYAOBaHHbIE CBEPXHU3KONPOMW/IBHLIMW LUMHAMW, Y KOTOPbIX BbiCOTa
npogouna coctaenset 30 % ee LUMPUHBI.

LLinpokonpodusbHble M apoyHble LWWHbI yCTaHaB/IMBAKOT Ha Koseca rpy30BbiX aBTOMOGWeN
C LeNbio Y/Iy4LIeHNA MX NpoxoauMocTu. OfHa Takas LMHA MOXET 3aMEHWUTb CLBOEHHbIE LUUHBbI.

Haunnyulyto npoxoaMMOCTb Ha MSIrKOM OMOPHO MOBEPXHOCTU (CHer, Necok, rpasb) obecneyu-
BalOT NMHEBMOKATKU, UMetolpe 604Ko06pas3HbIii MPOtnIb 1 BbICOKYH 3M1aCTUHHOCTb. OTHOLLEHWE
BbICOTbI NpochuNA K WnpuHe cocTasnsieT 25-40 %. MHeBMOKaTKM BbINyCKAlOTCA TOSIbKO 6ecka-
MEepHbIMKU, paboTalT OHM NpPY OYeHb HU3KOM AasneHun Bo3gyxa (nopsgka 0,01-0,05 MMa). Bbl-
coKas ynpyrocTb W HU3KOe BHYTPEHHee [JaB/fieHVe BO3fyXa B NHeBMOKaTkax obecrneymBaeT OYeHb
HU3KOe y[erfibHoe AaBfieHue Ha TpyHT.

PNCYHKW MNMPOTEKTOPA LLUVH

BosbLioe BMSIHME Ha ABMXEHWE aBTOMOGWIA U ero NnoBefeHne Ha [opore okasbliBaeT TUM PUCYH-
Ka npoTtekTopa LWuHbl. Ecnn 661 aBTOMOGWNbL BCerga e3gun no Cyxvm goporam C TBepAbiM MOKpPbI-
TMem, TO WwuHa 6e3 pucyHka npoTekTopa obecneunna 6bl HaMMeHbLIWIA Wym 1 GonblUMiA npober
[0 NMosHOro m3Hoca. nasHasA 3ajada pucyHkKa NpoTekTopa — yaansTb BOAdy U3 NATHA KOHTakTa. Ec-
NN WWHA rnagkas, To Mpy onpefeneHHol CKOPOCTY Ha MOKPOIi A0opore HacTynaet siBieHne, KOoTo-
poe HasblBaeTCs aksarnsjaHupoBaHue. pu 3TOM SIB/IEHNM BOAA He yCreBaeT BbITECHUTLCA W3 NAT-
Ha KOHTaKTa W LWMHA KakK Obl BCN/blBAeT Hag
[Oporoii, Tepsist C Hell KOHTakT. ABTOMOGW/Ib
npyv 3TOM TepsieT YNpaBiseMoCTb, YTO MOXET
npuBecTn K asapuu. BoT noyemy He gonycka-
eTca aKcnayaTuposaTb aBTOMOOGWUb, ecnn
NPOTEKTOP W3HOLEH 6onblue onpeaeneHHol
BENMYMHbL. [l 19 WMH NerkoBbiX aBToOMO6unel
MUHUMa/IbHasA BbICOTa PUCYHKa MpoTeKTopa
coctaensetr 1,6 MM. Bce coBpeMeHHble LUMHbI
UMEeIT TaK HasblBaeMmble WHAWMKATOPbl WU3HO-
ca (puc. 4.12) — HebonbMe BLICTYMbI B Ka-
HaBkax npotekTopa. [Mpn n3HOCe npoTekTopa
[0 YPOBHA 3TVX BbICTYMOB OHW NOSIBAAIOTCA
Ha NOBEPXHOCTW MPOTEKTOpa, CBUAETENLCTBYSA
0 HenpurofHOCTW LWUMHbI K JasibHelLlein aKc-
nnayarauuy. HekoTopble 3UMHME LUMHbI UMET
ABa Ppas/MyHbIX UHAMKaTOpa U3HOca — OAWH
0N neTHein akcnayaTauun, a Apyrov ons 3um-

Puc. 4.12. NHankaTop M3HOCA WWHbI. BbiCTy-
Mbl B KaHaBKax NpoOTeKTopa LWWHbl WMelT
BblcOTY 1,6 MM ¥ cBUAETENbCTBYOT O NOA-
HOM M3HOCE LUWHBbI
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Puc. 4.13. WuvHbI C pa3/inyHbIM PUCYHKOM MpOTeKTopa

Heli. OTaenbHble NPOV3BOAUTENN NPUMEHSAIOT 0CObble MHAMKATOPbLI M3HOCA. Hanpumep, y HekoTo-
pbiX WrH Nokian no mepe nM3HOCa Ha NPOTEKTOPE NPOSABAAIOTCA UMMPbI, YKasbiBaloLwmue Ha ocTa-
TOYHYIO BE/IMUVHY MPOTEKTOPA BbIPAXEHHYI B MUIMMETPAX.

[MpOTEKTOP HEKOTOPbLIX LUMH CreuuasibHO co3faH /11 0becrneyeHns Hawnyylero cuensieHus
npu ABVWXEHUU B CneuudMuecknx LOPOXHbIX YCMOBUAX. B oTeuecTBeHHOl MnpakTvke pasnnyatoT
HECKO/IbKO TUMOB PUCYHKa NPOTEKTOpa: AOPOXHbIA, BCECE30HHbIN, YHUBEPCAsbHbIV, MOBbLILIEHHOW
NPOXOANUMOCTH, 3UMHWIA 1 KapbepHblli (puc. 4.13).

[5p0OXHbI/i PUCYHOK NPOTEKTOPA MMENT LUMHBI, KOTOpble 06ecrneuynBaloT Xopollee cuenseHne
C YCOBEPLUEHCTBOBAHHbLIM [OPOXHbLIM MOKPbITUEM MNPEVMMYLLECTBEHHO B JIETHWIA NEepuos BPEMEHM.

Bcece30oHHbIM PUCYHOK NpefHa3HavyeH 415 LWWH, 3KCNIyaTUpYOLWNXCA KPYIblii rof Ha goporax
C TBepAbIM MokpbITeM. OH JO/MKEH o6ecneynBaTh XOPOLUEE CLENSIEHNE KaK C CyXOi, Tak U C MOK-
poil foporoii, a Takke C AOPOroi, NOKPLITON NbAOM WM CHETOM.

YHMBEpPCa/IbHbIA PUCYHOK MPOTEKTOPAa 06bIYHO MMEET B cpefHeli 4acTu 6eroBoi AOPOXKA LUK-
Hbl CTPYKTYPY LLOPOXHOIO PUCYHKA, a 6/mke K kpasiM — OTAe/bHble TpyHTOo3auensl. Takol npore-
KTOp NO3BOJISET aBTOMOOMW/IO Cbe3xaTb C TBEPAOA A0POrK M ABUraTbCA MO FPYHTOBLIM AOPOram.

PucyHoK npoTekTopa MOBLILEHHOW MPOXOAMMOCTM O6GecneyrBaeT BO3MOXHOCTb ABUKEHUSA
aBTOMOGWNA N0 6e340P0XbI0, CHEry U rpsasun. MpPOTEeKTop Takol LMHbI UMEET pacy/ieHEHHbIE TPYH-
To3auenbl, YNIOTHAILWME MSATKYl0 cpedy 1 obecneunBatolLme HeobxoAMMoe CLEMNeHre ¢ ONOpHOM
NMOBEPXHOCTbIO.

LLUnHbI C KapbepHbIM PUCYHKOM MNPOTEKTOPa NPUMEHSITCS Ha rPy30BbIX aBTOMOGUASAX, KOTO-
pble paboTalT Ha KaMeHWUCTOlM NOBEPXHOCTW, B Kapbepax, rae Aopora MOoKpbiTa rpaBueM u Lieb-
HeM. PUCYHOK nMpoTekTopa AO0/HKeH OblTb O4EHb PefKUM, YTOObl OTAE/IbHbIE KaMHW He 3acTpeBauin
B KaHaBKax MpoTekTopa.

3MMHWIA PUCYHOK NPOTEKTOpa [O0/MKEH 06€CneYnTb BO3MOXHOCTb YBEPEHHOIO ABWMXEHUS aBTO-
MOGWNA MO 3aCHEXEHHbIM [oporaM 1 BO Bpems rosiofiefa. B npoTektope 3vMHUX LWMH NpeaycMoT-
peHbl yyacTky (puc. 4.14) ana ycTaHOBKU B HUX LUMNOB MPOTUBOCKO/IbXEHUS.

3a py6exom A1s LMH NIerkoBbiX aBTOMO6U-
neil NPUMEHSIIOT HEeCKONbKO WHYK kraccudn-
Kaumio ¥ WKHbI NOAPa3fenslTca Ha Lwoccei-
Hble, 3VMMHWE, BCECE30HHble, CKOPOCTHble U
BCECE30HHbIE CKOPOCTHbIE.
LWocceliHble (HIGHWAY) wuHbl paspabo-
TaHbl 4/ ABWKEHUS MO MOKPOUM WM Cyxoi fo-
pore ¢ TBepAbIM MOKpbITUEM. Mcnonb3oBaHue
TaKMX LMH 3MMOW Ha Jibfly WM Ha CHery Hepo-
nycTUMO, MOCKOJIbKY OHWM He 06/1ajatoT HeobXxo-
OVMbIMW  CLENHbIMK  CBOICTBaMM, Xapaktep-
HbIMU /15 3UMHUX WM BCECE3OHHbIX LUMH.
3nmune (SNOW v MUD+SNOW-M+S)
LWMHLI obecrneynBaloT MakcumasibHoe cuen-
JIeHWe C JOopOoro npu ABVXKEHUW MO CHery
Puc. 4.14. 3nMHAA WWHaA, npefHa3HayeH- N nbgy. VX nNpoTekTop MMeeT xapakTepHblid
Haa oA wunosaHus, 6e3 wunos prcyHOK, obecneuuBaioLWmMii 0TBOA CHera u3
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30Hbl MSATHA KOHTAKTa, W OT/IMYAETCH MOBbILWEHHbIMW CLENHbIMU CBONCTBAMU, a NMPUMEHEHWEe
cnewumanbHbIX KOMMOHEHTOB B PE3MHOBbLIX CMECsIX CMOCOOGCTBYET COXPAHEHWUIO UX CBOWCTB Mpu
HU3KMX TemnepaTypax. OAHAKO y/yylleHUe CLUEMHbIX CBOWCTB 0O6bIYHO COMPOBOXAAETCA CHU-
XEHMEeM YnpaB/iAeMOCTV Ha CYXOM MOKPbITUM B pesysibTaTe MNOBbILEHHOro BHYTPEHHEro Tpe-
HWA, OOCTATOYHO ObICTPbIM WM3HOCOM NPOTEKTOpa, a Takke 60/51ee BbICOKMM YpPOBHEM LUyma
npu ABMXEHUN.

Bcece3oHHble (ALL SEASON) LWMHbI coveTatoT Xopolume CLEenHble CBOMCTBa Ha MOKPOA win
3aCHEeXeHHOl Jopore ¢ AOCTaTOYHON ynpaB/iseMoCTbio, KOMGIOPTOM MNpW ABMXKEHWM U U3HOCOYC-
TOWYMBOCTBIO MPOTEKTOpA.

CkopocTHble (PERFORMANCE) LWMHbI cO3f4aHbl /19 YCTaHOBKM Ha BbICOKOAMHAMMUYHbLIX aBTO-
MOGMNAX. Takme LWMHbI Npy3BaHbl 06ecnednTb NOBbILEHHbIE CLeMHble CBONCTBa M 60/ee BbICO-
Kuii ypoBeHb ynpasnsiemMocTn. Kpome TOro, BCAeACcTBME 0COBbIX YCOBUIA aKCMlyaTaumm, CKopocT-
Hble LLMHBI JO/MKHBLI MPOTUBOCTOATL 3HAYUTENIbHBIM TeMMNepaTypHbIM Harpyskam. Mpu npuMeHeHun
CKOPOCTHbIX LMH BO3HUKAIOT onpefesieHHble Heyao6CTBa, CBf3aHHble C MEHbLUMM  KOMKOPTOM
npu e3ge, € BbICTPbIM M3HOCOM.

Bcece3oHHble ckopocTHble (ALL SEASON PERFORMANCE) WuWHbI cO3faHbl crneunasnbHO 414
NOJTy4EeHUs YyULLEHHbIX CKOPOCTHbIX XapaKTepUCTUK MNP KPYr/IOroAMYHON 3KcniyaTtaumm aBTOMO-
6UNA Ha pasHbIX JOPOXKHBIX MOKPLITUAX, BKIHOYAA ABVXXEHWE M0 Nbay W cHery. Co3faHue Takmx LvH
CTa/10 BO3MOXHbIM TOMbKO 6n1arofaps BHeAPEHNIO COBPEMEHHbIX TEXHOOTUIA, NOSBMBLUMXCS B NO-
cnefiHe HeCcKOJ1bKO JieT.

MAPKNPOBKA LUNH

Ha 60KOBMHbI COBPEMEHHBIX LUMH HaHeceHa OykBeHHas, uuposBas u Apyras MapkupoBka, Hecy-
waa Heobxoaumyto nHdgopmauuto (puc. 4.15).

Moban wrHa nmeeT Ha GOKOBUHE 0603HAYeHWe MPOM3BOAUTENSA, a TakkKe TOProBYH Mapky
[OaHHON MOAENn LUMHbI.

OueHb BaXHON $SBASETCA HaAMWCb, HaHECEHHas KPYNHbIMW CMMBOMAMK U yKasblBatollas
Ha pa3MepHOCTb LWKHLI. Hanpumep:

185/70 R14 83 S

MepBas uydpa B pa3MepHOCTU LUUHbI YKa3blBaET Ha LUMPUHY NPOUNSA LWKMHBLI (UCKTIOYEHUE CO-
CTaBAAT WMPOKONPOU/IbHBIE LUKHBI, Y KOTOPLIX NepBast umdpa 0603HaYaeT HapyXHbli gnameTtp
LWKHbI). B npuBegeHHOM npvmMepe 185 — 3TO WMpWHA NPOOUNS, BblpaXKeHHass B MUIMMETPAX.
JTOT napameTp NPOBepseTC Ha LUMHEe, Haka4yaHHO 40 HOMUHA/IbHOTO AaB/IeHus.

Ecrv wmHa HU3KonNpodhunbHas WM CBEPXHU3KONPOMUIbHAsA, TO Yepes KOCyH YepTy ykasaHa
umdppa, ykasbiBalolasa OTHOLUEHWE BbLICOTbI MPOGUIA K LUMPUHE, BblIPaXXEHHOE B MpoLleHTax (B Ha-
wem npumepe 70). 3Ty undpy HasbiBalOT cepueit WnHbl. Ecim B 0603HAYEHUU LLUMHBI OTCYTCTBYET
cepusi, TO LUIMHA MMEET 06bIYHbIA NPOdnb 1 OTHOLIEHUE BbICOTbI NPOCMIA K LUMPVHE cocTaBnseT
80-82%.

BykBa R yka3biBaeT, 4TO LWUMHA UMEET paanasibHYyH0 KOHCTPYKUuMiO. Ecnm 6ykBbl R HeT— LimHa
AvaroHasibHas.

Cnegyrowas uudgpa (B Hawem cnydae 14), ykasblBaeT NOCaA0UHbIA BHYTPEHHWUIA AMaMeTp Ln-
Hbl, T. €. COOTBETCTBYET AvameTpy ob6ofa Koneca. locafouHblii AvameTp BblpaXkaeTcs B AoliMax.
OavH faoiiM paBeH 25,4 MM, 3HauuMT, B NPYMBEAEHHOM MpUMepe MNOCaAouHbI AnameTp paBeH:
14x25,4=355,6 mMm.

Cnepytowye 3aTeM 4Mc/o M 6ykBa NaTUHCKOrO andasBuTa ABMSITCA COOTBETCTBEHHO MHAEKCA-
MW Harpysku 1 CKOpPOCTW. VIHAEKC Harpysku SIBASIETCA YC/I0BHbIM, W 418 OnpefenieHnss Makcumasb-
HO Harpysku O/11 KOHKPETHON LWMHbI HeobXOAMMO 06paTUTLC K Tabnuue B CMpPaBOYHMKE U Hall-
T BECOBOW 3KBMBA/IEHT, OTHOCALUMIACA K onpefeneHHOMY uHAekcy. Hanpumep, makcumaibHas
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Puc. 4.15. O603Ha4YeHUss Ha WKUHaX POCCKIACKOro 1 eBponeiickoro npomssoacrea: 1— mak-
cuMasibHaa Harpyska u gasnexue (no craHgapty CLWA); 2 — Homep TY; 3 — KO/IMYECTBO C/I0eB
M TUN Koda kapkaca u 6pekepa; 4 — rocyAapCTBEHHbIi 3HAK BbICLUEN KaTeropum kKayectsa
(po 1992 r.); 5 — wmpuHa npochuns; 6 — cepus «70» (oTHowweHne H/B); 7 — o603HauveHne pau-
aNbHOW LWKWHbI; 8 — 0603HaYeHNe GeckamMepHOi WKHbL, 9 — anameTp oboga (13MN); 10 — mHAEKC
rpy3onogbeMHocTH; 11 — mHAekc ckopocTn («S» — po 180 km/4y); 12 — ycnoBHOe 0603HaYeHve
N3HOCOCTOMKOCTM WiHbl (Mo cTaHaapTy CLUA); 13 — ycnoBHOe 0603Ha4YeHne nokasarenein Tepmo-
CTOMKOCTU WmHbI (Mo cTaHgapTy CLUA); 14 — ycnoBHoe 0603HaYeHne koga 3aBoga (Mo cTaHgapTy
CLUA); 15 — Homep cb6opuymka (15); 16 — Homep cepTudmkaTa omuManbHOro yTBEPXAEHUS Ha
cooTBeTCcTBME WWH MexayHapofHbiM npasunam Ne 30 ESK OOH (1247); 17 — ycnoBHoe 060-
3HayeHne koga pasmepa (no ctaHgapty CLUA); 18 — parta usrotoBneHus (28 Hegens 1987 r.);
19 — 3HaK oML ManbHOrO YTBEPXKAEHUA LUMHLI Ha COOTBETCTBME MexayHapohHbIM npasuiam
Ne 30 E3K OOH (E); 20 — yCnoBHblii HOMEpP CTpaHbl, BblAaBLUEl cepTuduKaT yTBEPXAEHMUA
(5 — Weeuus); 21 — cepuiiHblii NOPAAKOBLIA HOMEP LUMHBI, 22 — pagua/ibHas LWKHa; 23 — Ha-
UMeHoBaHve mogenu
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Harpyska Ans WuHbl ¢ uHaekcom 83 coctasnseT 483 kr. VHorga MakcMmasibHas Harpyska Ha Liu-
Hy pacwmdgpoBbiBaeTcs. B aTom criydyae nmeetca Hagnucb MAX LOAD (MakcMMasibHas Harpyska) v
yKasblBaeTca macca cHavana B kunorpammax, a 3areM B iyHTax.

W, HakoHel, nocnefHwin GYKBEHHbIN WHAEKC yKasbiBaeT Ha MakCHMaslbHO [OMyCTUMYHO CKO-
poCTb ABMXEHVA aBTOMOGWUASA, 4719 KOTOPO npejHasHayeHa faHHas LinHa.

Hwxe npusogutca Taénuua 4.1 WHAEKCOB CKOPOCTW.

Ta6bnuua 4.1 CKOpoCTb aBTOMOGUAS, COOTBETCTBYOLW A 6YKBEHHOMY WHAEKCY Ha LUMHE
VHgekc J K L M N P o R s T MW H V VR W Y ZR

CKo-
poctb, 100 110 120 130 140 150 160 170 180 190 200 210 240 >210 270 300 >240
KM/4

CKOpOCTb ABWXEHUSA aBTOMOOW/SA, COOTBETCTBYIOLASA KOHKPETHOMY WHAEKCY, ABNSETCA MaKCu-
MasibHO AOMNYCTVMON A1 AaHHOW LWMHbL. Hanpumep, Ans WiHbl C MIHAEKCOM S MakcumalibHasi CKo-
pocTb cocTasnfeT 180 km/4, v npesbllatb ee HefonyCcTUMO.

HekoTopble Npou3BoANTENN LLUMH YKa3blBAlOT B HAANUCKM Pa3MEPHOCTM LUMHbI €e Ha3HayeHue.
Hanpumep, natuHckaa 6yksa P (Passenger) nepef 3Ha4eHUMEM LUMPWHBI NPOOUASA LWKMHBI O3HaYa-
€T, YTO LWMHa npegHasHadyeHa gna nerkoBoro aBtomobuns. byksbl LT (LightTruck) ykasbiBatoT, 4to
LUMHa ANA MasIOTOHHaXKHOTO rpy30BOro asToMo6unA.

O603Ha4yeHne DOT yka3blBaeT Ha COOTBETCTBME LWWHbI cTaHgapTtam CLUA, a nHpekc E22, pac-
MOMOXEHHbIN B Kpyre, — Ha COOTBETCTBUE eBpomneiickum crtaHgapTam. Lindposoit Haekc ykasbi-
BaeT Ha CTpaHy, NMPOBOAMBLLYIO cepTudmKaumio (B Hawem npumvepe 22 — Poccusi).

CornacHo HopmaTvBHbIM AoKymeHTaMm CLUA Ha WwuHe A0/mKHbI ObITb YKkasaHbl: MHAEKC W3HOCO-
cToiikocT; TREAD WEAR INDEX (TWI); nHAeKC, yKasbiBarowWwmii Ha cuenHble cBoiicTBa (TRACTION
INDEX); TemnepaTypHblii nHaekc (TEMPERATURE INDEX). CoOTBETCTBYIOLME HAAMUCU VMETCS
Ansa o6o3HayeHNs martepuana u 4Yucna Crioes Kopha B KOHCTPYKUWMW LUMHBL.

MakcvmManbHO AonycTMOE AaBfieHue BO3AyXa B LUMHE yKasbiBaeTcs B kunonackansx (kMa)
1 chyHTax Ha KBagpaTHbIA Atoiim nocne Hagnven MAX PRESSURE. 310 faBneHve namepsietcs npu
XOSI0AHOM COCTOSIHUW LUMHBI.

HekoTopble naTuHCKMe OYKBbI, HAHECEHHbIEe Ha LUMHE, YKa3blBatoT Ha COOTBETCTBME YC/IOBUAM
3KcnyaTtaumm.

BykBbl «M+S» (Mud+Snow — rpa3b+CHEr) yka3biBaloT Ha TO, YTO LUMHA MOXET MCMOo/b30BaTb-
CA NpU ABWXEHUW MO FPS3U U CHery.

WINTER (3vMa) — 3UMHME LUUHDI.

AQUATRED mm AQUA CCNTACT — LWMHbI NpegHa3HavyeHHble, B OCHOBHOM, /1 ABWXEHUS
Nno MOKPbIM Aoporam.

AS (All Seasons — Bce ce30Hbl) win AW (Any Weather — nto6asi norofa) — BCECE30HHbIE LLKN-
Hbl, NPUroAHbIE K UCMO/b30BAHUIO HA TBEPAbIX AOporax B N1t060e BpeMs rofa Ha /1to6oM, B TOM YuC-
Jle MOKPOM U CKOJIb3KOM MOKPbITUW. VHOrga HasHayeHne LWKHbI yKa3biBaeTCsa NuKTorpaMMamu.

Cnogo tubeless ykasbiBaeT Ha 6eckamepHyt wuHy. TWI (tread wear indicator — uHAukaTop
N3Hoca MpOoTeKTopa) — 3HaK Ha GOKOBMHE LUMHbI NMOKa3blBAeT PacrosiokeHne OTMETOK OCTaTou-
HOI BbICOTbI PUCYHKa B KaHaBKax MPOTeKTopa. 3HaK HaHOCAT Mo GOKOBMHE y caMoro Kpasi npoTe-
KTOpa paBHOMEPHO B LIECTU MeCTax MO OKPYXHOCTW C KaKAON CTOPOHbI LWMHbL. MeTka MOoXeT
npeacTaBATb co60i NGO YNOMAHYTYH Bbile abopesuatypy (TWI), nm6o TWI co CTpenkoii, nméo
NpocTO CTpesiky 6e3 GykB.

OBan ¢ Tpems uupamy Ha O4HOW M3 CTOPOH LUMHbI YKa3biBAeT Ha BPEMS ee U3roTOBMIEHUS.
Mepsble ase uMdpbl 0603HAYAOT HeeMto U3roTOB/IEHUA, a TPETbA — TOf M3roToB/eHNs. LLnHbI,
BbINyLeHHble ¢ 2000 1., MMetT YeTblpex3HayHoe 0603HavYeHue Jatbl U3roTOB/IEHMS.
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Ha wvHax ¢ acMMMETPUYHBIM PUCYHKOM MNPOTEKTOPa MOXHO BCTPETUTbL OAHY W3 C/IefyHLLmMX
Hagnuceit:

ROTATION — Hanpas/fieHne BpaweHus (MPUMEHSETCA CO CTPESIKONA);

LEFT — wmHa ycTaHaB/IMBaeTCs Ha /fIeByl0 CTOPOHY aBTOMOOWS;

RIGHT — wu1Ha ycTaHaB/IMBaEeTCSA Ha NpaByl) CTOPOHY aBTOMOGUNS;

OUTSIDE wm Side Facing Out— BHELLHASA CTOPOHa YCTaHOBKM;

INSIDE nnm Side Facing Inwards — BHYTPEHHSASs CTOpOHa YCTaHOBKM.

Begyuwie npovussoguTenin aBTOMOOW/IBbHBIX LUMH MOCTOSAHHO COBEPLLUEHCTBYIOT UX KOHCTPYKLUIO
M NPUMEHAIOT HOBeNWwMe maTepuasibl. TexHnyeckne paspaboTkm HanpasfieHbl B OCHOBHOM Ha Mo-
BblLUEHNE [0/ITOBEYHOCTU LUMH, CHWDKEHWEe COMPOTUBNEHUS KayeHWto, YydlleHne CLenHbIX
CBOWCTB LMH, OCOGEHHO Ha CKOMb3KUX AOPOXHbIX MOKPLITUAX, CHUXEHME LymMa W Cco3[aHue
«6e30nacHbIX» LUWH.

BE3OMNACHbIE LNHbI

CerogHsi NpakTUYeCcK BCe BOAUTENW BbIHYX/AEHbI BO3WTb C COBOI 3anacHOe KOMeco U MHCTPYMEH-
Tbl 4719 €70 3aMeHbl, KOTOopble 06/1afatoT onpefesieHHbIM BECOM W 3aHMMatoT MeCcTo B aBTOMO6U-
ne. Hekotopble Npou3BOAUTENM KOMMIEKTYHOT CBOM aBTOMOOGWIN MasiopasmMepHbIMU 3anacHbIMU
Konecamu, Tak HasblBaeMbiMKU gokaTkamu (puc. 4.16), umerowmummy HebonblIol Bec U rabapuTbl
1 NO3BOMAIOLMMI C HEGOSLLLOK CKOPOCTLIO AoexaTb A0 MecTa pemMoHTa.

Tem He MeHee MHOrve BOAWTENM NPEANOYMTAOT BO3UTb C CO6OI MOSIHOpa3MepHble 3anacHble
koneca. B HacTosilee Bpems Takxe MOSBUMNCH CMeUMasibHble LUMHBI, KOTOpPble NO3BOJIAT 060ii-
TMCb 6e3 3anacHoro kosneca.

B TeueHne MHOrMVX fieT BeAyLlme NPOU3BOAUTENN LUWH AeNa/In NOMbITKA CO34aHUS LUWH, KOTopble
He 6oaTca npokosnoB. Hekotopble npoussoguTenu (Goodyear, Michelin) Bbinyckanin 6eckamepHble
LUMHBI C HECKOMTbKMMU TepMEeTU3VPYIOLLMU CNOSIMK, KOTOPble O4YeHb MeAJSIEHHO BbIMyCKasin BO3A4yX
B C/lyyae HebGo/bmx noBpexaeHuin. Oayrme (Dunlop, Continental) yctaHaBnvMBasn BHYTPY LUMHbI
cneupanbHble Kancysbl, KOTOpble MPU CMATUM LUMHBI B pe3y/ibTare BbIXO4a BO3Ayxa paspyLuasiMcb
N BbIAENANN TepMETU3VPYIOLLMIA COCTaB M ras, KOTopblli HakaumBas LmHy. CyLIecTBYIOT 1 apyrve Ba-
puaHTbl 6e30nacHbIX KOHCTPYKUMIA LUMH U YCTPOICTB /1 BGbICTPOr0 peMOHTa NOBPEXAEHHbIX LLUMH.

Komnanuna Michelin paspa6oTtana 6e3onacHyto LwmnHy «PAX» (puc. 4.17), koTopas AeicTBuTe N b-
HO He 6OMTCA MPOKO/IOB U AaeT BO3MOXHOCTb aBTOMOGUII ABUraTbCA Ha NPOKOMOTON LUMHE OKO-
no 160 KM CO CKOPOCTbH [0 88 KM/4Y, COXpaHEHss1 ynpaBnsieMoCTb M YCTOMYMBOCTb. 3JTOrO, Kak
npaBuo, JOCTATOYHO A/1 TOro, YTo6bl A06pATbCA A0 PEMOHTHOWN MacTepCKoi.

Kpome noBbILWEeHHON 6e30MacHOCTU LUMHA

«PAX» 06nafaeT MeHbLUMM COMpPOTUBNEHNEM

KayeHuio 1 MeHbluel gedopmauueli npu ae-

CTBUM GOKOBbIX CU/, YTO yAydllaeT nokasaTesnu

YCTOMYMBOCTN U yNpaBAsSEMOCT! aBTOMOOWASA.

BopToBas 4acTb LWWMHbI WMMEET CheLnasibHY

KOHCTPYKLMIO, 3a CYET KOTOPON LUMHA NPOYHO

yaepxvBaeTcsa Ha oboge. O6opg koneca, npeg-

Ha3HaYeHHOro A1 WHbl «PAX», HECUMMETPUYEH

N HEe MOXEeT UCMOJ/Ib30BaTbCA A1 CTaHAapPTHbIX

WwuH. 060, MMeeT NOCKoe MeTasl/IMYyeckoe

KO/bLIO, MOKPbITOE 3M1aCTUYHBLIM MaTtepuasiom.

Konbuo pacnonaraetcs BHYTPU CMOHTUPOBaH-

Puc. 4.16. Heb6onbwoe 3anacHoe Koneco HOli Ha 0604€E LUMHLI M NPU BbIXOAE W3 Hee BO3-
«[oKaTka» He 3aHMMaeT MHOro mecTa Jyxa obecneumBaeT HeobOXOAMMYH OMNopy.
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Puc. 4.17. WnHbl «PAX» komnanun Michelin a: 1— npodhnsib WKuHbI 1 0604a; 2 — KOHCTPYKUMA 60p-
Ta LWMHbI 06ecneynBaeT NI0THOE MpU>kaTue K nosike 0604a; 3 — B CMyLUEHHOM COCTOSIHUM LUMHA ONu-
paeTcs Ha ycueHHoe KoMbLo; 6: WnHbl «PAX» ycTaHaBMBaeMble Ha HOBble aBToMo6unu Audi.

K HepocTatky WuHbl «PAX» criegyeT OTHECTW TO, YTO OHa TpebyeT HecTaHAapTHbI 0604, a Anis ee
MOHTaXa HeobXxoAuMo cneuuanbHoe 06opyaoBaHne. TeM He MeHee HeKoTopble cepuiiHble aBTo-
MOGWIN KOMMNEKTYIOTCA TakMMy LLIMHAMW.

KomnaHusa Goodyear BbinyckaeT wuHy EMI™ (Extended Mobility Tire — LuMHa NOBbILLEHHON MOGWIIb-
HocTy). LnHa EMI (puc. 4.18) BHellHe Mano OT/IMYaeTcs OT 06bIYHOM U MOXET yCTaHaB/MBaTbCA
Ha CTaHAapTHbI 060z, Mpy Npokone BO3A4yX M3 LUMHBI BbIXOAWT, HO OHa NOAAEPXMBAETCSA B paboyem

Puc. 4.18. LUnHa NoBbIWEHHOW MObGUNbHOCTU EMT: 1 — cnoun 6pekepa; 2 — AONOHUTENb-
Has BCTaBKa B M/IEYEBON 30HE; 3 — KapKkac LKHbI; 4 — 60pTOBOE KOMbLO; 5 — cnon B Kapka-
ce; a— cknafbl BaHMe 00bl YHON WUWHbI; 6 — cknafbl BaHUe WwuHbl EMT

7. 3aka3 Ne 1031. 193



COCTOSIHUM 3a cyeT 0co60li KOHCTpykuuun. B nne-
4yeBOl 30He LWKWHbI, 6OKOBMHE WU Gpekepe ume-
I0TCA cneuyuanbHble BCTaBKM M3 CUHTETUYECKO-
ro maTepuana, KOTOpble He MO03BOMSAT LIMHe
cknagbiBaTbCsA M paspyllaTbCcsa OT Harpesa.
Boautens aBTomMOo6UNS, 060pyn0BaHHOMO
6e30nacHbIMM  WIMHAMW, MOXeT He 3amMeTuTb
npokona, noaToMy MPOM3BOAMUTENN TaKWUX LUMH
TpebytoT, 4yTo6bl Ha aBTOMO6MAM ycTaHaBnMBa-
nncb cucTembl, npegynpexpjakolme BoguTens
0 najeHun gasnieHna B wWuHax (puc. 4.19). He-

Puc. 4.19. Cuctema npoussojcTBa Komna- KOTOpble aBTOMOGMAN YyXe KomNiekTylTcs
HUM Siemens NOCTOAHHO KOHTpOAMpyeT Aa- 3TVMK cucTemMamu, a c Hoabpa 2006 r. Bce ner-
B/eHWe BO3fgyxa B WMWHAX MNOCPEnCTBOM KOBble aBTOMO6MAM Bbinyckaembie B CLUA,
[aTUYMKOB,yCTAHOB/EHHbIX B KOonecax LO/MKHblI 6blITb 060pPYA0BaHbl UMK B 06A3aTeNb-

HOM nopsigKe.

YBenMuuTbL 6e30MacHoCTb U c6epeyb LWKHbI MOTYT He TO/IbKO OMUCaHHbIE KOHCTPYKLMU, HO M CUC-
TeMbl MOCTOSIHHOW NOAKaukM WUH. TakMe CUCTeMbl YCMELWHO WCNO/b3YTCA HAa HEKOTOPbIX rpy30-
BblX aBTOMOGU/ISIX NOBbIWEHHOW MNPOXOAMMOCTM, HO OHM WMEKTAOBO/ILHO C/IOXHOE YCTPOWCTBO
1 TpebyloT Hannuus MoCTOsHHO pa6oTatwero komnpeccopa. ®upma Cycloid m3rotasnveaeT He-
6onbwmne Hacocbl (puc. 4.20), KOTOpble yCTaHaBAMWBAKTCHA Ha CTYNuUy Kojfieca U COefUHATCS
WAAHFOM C BEHTW/MEM LWKHLI. Takoll Hacoc MPMBOAMTCS OT Bpaujaluieiica CTynuubl Koneca u npw
3TOM rapaHTUPOBAHHO NOA4epXWBaeT NOCTOSIHHOE AaBfieHUe Bo3jyXa B LUMHE.

Moka TakMe HacocCbl NpefHasHa4yeHbl TOMbKO ANsi TPY30BUKOB, HO hupma 3asiB/isieT O CKOPOM
BbIMyCKe HAcOCOB W A1 NerkoBbIXx aBToOMO6GUnei.

coeguHeHne Kpennexne
C BEHTUEM LUMHbI K cTynuue

Koprnyc Hacoca
BpallaeTcs BMecTe
C KOnecom

nopLUeHb, Bpawasch,
ABVXeTcs B3aj-Bnepeq
BAO/Nb Npopesei Kynuchl

HEeNoABUXHbIN
npoTMBOBEC
BbIXOA 1 Kynuca
BO3ayxa

Puc. 4.20. Hacoc dupmbl Cycloid cocTouT M3 NpoTUBOBECA, IKCLEHTPpUKa, NOPLWHA C LMANHAPOM
n knanaHoB. Ans paboTbl Hacoca TpebyeTcs TONbKO BpaleHue koneca
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NMOABECKA

MoaBecka BXOAUT B HECYLLYK CUCTEMY aBTOMOOMIIS, OHa CBSA3bIBAET Kojieca ¢ Ky30BOM, BOCMpU-
HMMaeT Cu/bl, AEACTBYIOLME Ha ABWXYLLUMIACA aBTOMOOUNb, 1 racut KonebaHus KysoBsa.

MopgBecka aBToMO6UNSA obecneymBaeT YNpyrytlo CBS3b Mexzy konecamu aBTOMOGWUNS U ero Ky3o-
BOM (pamoii). Ecrm 6bl aBTOMOGW/Ib HE MMeN MOABECKM, BOAUTESb, Maccax<vpbl 1 rpy3 NoaBeprainch
Obl MOCTOSIHHBIM BO3AEMCTBUAM OT HEPOBHOCTEN f0pOry, OLyLann 6bl NOCTOSIHHbIE TOMYKW, YAApbI
1 BMOpaumm, BO3HMKAKOLME NpY ABWKEHUN aBToMobwisA. Takum o6pa3om, nogsecka aBTomMoouns
obecneumBaeT He06X0AMMbI KOMDOPT NaccaxupaM U COXPaHHOCTb rpy30B. MoaBecka CHDK<aeT Be-
JVYUHY CUOBOTO BO3AENCTBUA HA 3/1EMEHTbI KOHCTPYKLUUM aBTOMOGWASI OT A0POrM, YMeHbLUAs TeM
camMbIM BEpPOSITHOCTb MOJIOMOK, U 06ecneyrBaeT MOCTOSIHHbIA KOHTaKT Konec ¢ A0POroi. OT KOHCT-
PYKUMM MOABECKU B 3HAUUTE/bHOW CTEMEHM 3aBUCUT NOBEAEHVE aBTOMOGWS Ha [0pore, BO3MOX-
HOCTb JJOCTMXXEHMS BbICOKMX CKOPOCTE 1 6e30nacHOCTb Mpy COBEPLUEHUN MaHEBPOB.

Moagecka N60ro aBTOMOGUIA COCTOWT M3 HaMpaBAsLLEro, ynpyroro, racswero ycTpoincTs
W 3/IEMEHTOB KpernsieHns noaseckn (puc. 4.21). B KOHCTPYKUMM NOABECOK 60MbLIMHCTBA aBTOMO-
6uneli NPUMEHAIOT CTabuM3aTopbl NONEPEYHON YCTONYMBOCTMW.

C nomoLLpio HanpaB/sKoLLEro YCTPoicTBa NOABECKN KOMeco aBTOMOOUNSA COeAMHAETCS C Ky30-
BOM WM pamoli aBToMOb6uNs. Yepes anemMeHTbl HanpassioLWEero yCTponcTBa Ha Ky30B aBTOMOGK-
Nl NepefaloTca BCe CWbl, BO3HUKAlOLME B KOHTaKTe Koseca ¢ Aoporoii. Kpome Toro, Hanpasnsio-
LLilee YCTPOICTBO OnpefensieT Xxapakrep nepeMeLLeHns Komec OTHOCUTENIbHO Ky30Ba aBTOMOGWIS.

Mpn Hae3fe Koneca Ha HEPOBHOCTb AOPOT OHO MPWUNOAHMMAETCS, 1 3TO NepeMelleHne Bocnpu-
HUMaeTCs yNpyrMm yCTPOMCTBOM MOABECKM, KoTopoe Aedpopmupyetcst (puc. 4.22) 1 TeM caMbiM Ha-
KannvBaeT MOJlyYeHHYI0 SHepruto. 3ateM HaKOM/IEHHas 3HEprusi nepefaeTcs Ky3oBy aBTOMOOGMISA,
KOTOpbIA, B CBOK 04epesb, MPUMNOAHUMAETCA Ha HEKOTOPYHO BbICOTY, @ 3aTEM HauMHaET OMyCcKaTbCs.

3a cueT ynpyrux CBOWCTB NOABECKM WCK/IHOYAETCS MOBTOPEHWE Ky30BOM aBTOMOGUA [AOPOX-
HbIX HEPOBHOCTEN U CYLLECTBEHHO y/y4lllaeTcsl N1aBHOCTbL X04a aBTOMOGWNS. oTepsi aHeprum npu
paboTe ynpyroro afieMeHTa HesHauuTeslbHa, W MO3TOMY BO3HMKaloLWMe konebaHns Ky3oBa MOryT
NPOA0HKATLCS [OBO/IbHO [O/ITO, YTO HEGNAronpusATHO CkasblBaeTCcsi Ha koMchopTabesnlbHoOCTW ABU-
XeHus. [l 19 yMmeHbLUeHVs1 amMnnTyabl KofiebaHuii NpUMEeHsIoT racsiime ycTpoiicTBa — aMopTu3sa-

AnemMeHTbI NOABECKMU

Ynpyruii

Hanpasnstowmia Facawmin

Puc. 4.21. YcTpoiicTBO nogBeckun aBTO Puc. 4.22. Hae3p koneca aBToMo6uis Hago-
Mobunsa POX<HYH0 HEPOBHOCTb
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TOpbl, KOTOpble 3h(PEKTUBHO paccenBatoT SHEPIUI0 U NPUBOAAT K ObICTPOMY 3aTyxaHuto koneba-
HUiA. Ha camouyBCTBME YefioBeka BMMSET He TOIbKO aMnnTyda konebaHuii Ky3oBa, HO U WX Yac-
ToTa. O3TOMYy MpW KOHCTPYMPOBaHWM MOABECKM C MOMOLLbIO noAbopa ynpyrux W racswmx ycr-
poiicTB pa3paboTuMKM CTPEMSITCA 06ecrneunTb Heo6XO0AMMbIE XapaKTePUCTUKN.

NOAPECCOPEHHbBIE N HEMNOAPECCOPEHHbLIE MACCbI

KOHCTPYKUMSI NOABECKU aBTOMOGU/IS B 3HAUUTE/IbHOW CTENEHU ONMPEAENSeTcs COOTHOLUEHNEM Me-
X[y MOAPECCOPEHHBIMI U HEMOAPECCOPeHHbIMM Maccamu (puc. 4.23).

M3 Ha3BaHMA MOXHO cfenaTtb BbIBOA, YTO MNOAPECCOPEHHONM Maccoli aBToOMObOMNSA cuMTaeTcs Ta
€ro 4acTb, KOTOpasi BOCMPUHMMAETCS MOABECKON 1 MMEET Mexay CoGoi 1 Joporoii ynpyruii ane-
MeHT. K HemnoApeccopeHHbIM Maccam OTHOCSITCS BCE OCTaBLUMECS YacTW: KOMeca, LUMHbI, CTynuubl
Konec, TopMo3Hble GapabaHbl W aucku. [py Haesge Koseca Ha [OPOX<HYH HEPOBHOCTb OHO
nogHUMaEeTCs 1 NepefaeT yCUMEe Ha Ky30B, LEeCTBYS Yepes ynpyruii anemeHT. BosgelicTBue 3To-
ro NepeMeLLEHNs] KoJleca Ha NepemMeLleHne Ky3oBa 3aBUCWUT OTTOrO, HACKO/IbKO Ky3O0B Tsbk<eriee
Kosieca W BCEro, YTO COEAUHEHO C HUM, — APYIMMU C/I0BaMU, OT COOTHOLLEHUSI MOAPECCOPEHHbIX
U HEenoApecCOopPeHHbIX Macc. YeM MeHbLUE BeIMUMHA HEMOAPECCOPEHHbIX MacC, TEM MeHbLUee
BO3[elCTBME Ha MMABHOCTb X0Ja OKa3blBaeT [ABWXEHWE MO HEPOBHOI gopore. 31O ABWIOCH OC-
HOBHO NPWYMHOI Nepexofa K He3aBUCUMbIM NOZBECKaM, KOTOpble He UMEHT TSHKENo 6asku, co-
e[IMHSIOLLEN Kofeca, M B KOTOPbIX TOJIbKO CamMO KOJIECO U BCE, YTO CBSI3AHO C HUM, SIB/ISIETCA HEMNOZ-
PECCOPEHHbIM.

Borbluasi BefMuMHA OTHOLLEHUS MOAPECCOPEHHbIX W HEMOAPECCOPEHHbIX MacC OkasblBaeT
B/IMSIHWE He TOJIbKO Ha M/IAaBHOCTb X04@, HO M Ha CMOCOGHOCTL aBTOMOGUIIS AepK<artb Aopory. Yem
TshKenee Ky30B OTHOCWUTE/IbHO Kojleca, TeM 6biCTpee Kofieco BO3BpallaeTcsi Ha MEcTO MOCTOSHHO-
0 KOHTaKTa, Moc/e TOro Kak OTOPBETCA OT A0POrv NpW Hae3de Ha HEepPOBHOCTb. MOSTOMY KOHCTPYK-
TOpbl COBPEMEHHbIX aBTOMOGWMel CTPEMSTCA MaKCUMaslbHO CHWU3UThL BE/INYMHY HEMOAPECcCOpPEH-
HbIX Macc.

MogpeccopeHHast macca

AMOpTH3aTOpP Mpy>xxunHa\ HenopgpeccopeHHasi macca

Puc. 4.23. ToppeccopeHHble U HeNnogpeccopeHHble Maccbl aBTOMO6UIA
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CXOXIOEHVE 1 PA3BAJT KOJIEC

[na noBbIlEHNs YCTONYMBOCTU aBTOMOGWA MpU ABWKEHWUWU, NETKOCTU YNPaBAEeHUSA W CHUDKEHUA
M3HOCA LWVH CAYXaT Yr/bl YCTAHOBKW MepefHuX ynpasBnseMblX konec. K TakuMm yrnam OTHOCATCS:
CXOXAEHVEe U pa3Basl Konec, NPoAO/bHbI M NMONepeYHblli HakfoOH reoMeTpuyeckolil ocm NoBopoTa
ynpaensiemoro Koseca.

MepegHve koneca asToMo6UNA (a MHOTAA W 3aflHME) yCTaHaB/IMBAIOT He napasiiesibHo, a nog
onpegeneHHbIMN yrnamu Apyr K apyry. MNonoxeHve koneca OTHOCUTENbHO BEPTUKasIbHOW MN10CKO-
CTV Ha3biBAETCA Pa3sBa/lOM Kojleca, a OTHOCWUTENIbHO FOPU3OHTasIbHOW — cXOoXaeHuem. Cxoxae-
HVEe 1 pa3Bas GbIBAOT Kak MOSIOXUTENbHbIMY, Tak U oTpulaTenbHbiMK (puc. puc. 4.24).

HecmoTps Ha TO 4TO HaMMeHbllee COMPOTMBIIEHWNE [BWKEHWNIO W MEHbLUMA W3HOC LWvH OyayT
B C/lyyae, Korga koseca KaTaTcs B BEPTUKa/IbHbIX MIOCKOCTSAX, NapasiiesibHbIX NPoAosbHON ocu aBs-
TOMOGUAIA, UX BCE Xe yCTaHaBMMBAIOT C Pa3Ba/ioM U CXOXAEHVWEM. 1310 B TOM, YTO Mpy ABWXEHWUN
aBTOMOOWNS €ro Koseca HarpyXeHbl cuiamy B3auMoZelcTBUA € JOPOroii. Hanpumep, Ha nepefHue
Korieca aBTOMOOU/IA C 3aAHUM MPUBOAOM GO/bLUYIO YaCTb BPEMEHW AECTBYIOT CU/ibl, HampaB/eH-
Hble MPOTUB [BWXEHUS W CTpeMALLMEecs pa3BepHyTb Koneca Hapyxy. B nogsecke aBTomo6uns
MMEeIoTCA yNpyrne 3/1eMeHTbl, KOTOpble UMEIOT OMpeAeNieHHYI0 3/TaCTUYHOCTb U AAt0T BO3MOXHOCTb
KoniecaMm MOBEPHYTbCSA Hapyxy. [ns Toro ytobbl Mpy ABWXEHWM Koneca KaTuavchb napasiienibHo
NPOAO/bHOW MI0CKOCT @aBTOMOGWSA, X NpefBapuTesIbHO yCTaHaB/INBAIOT C HEOO/bLUMM MOJIOKU-
TeNbHbIM CXOXJEHWEM. Y aBTOMOGWNEN C nepefHVMM BeAyLMMN Konecamiu, Y KOTOPbIX GOsbLUYHO
yacTb BPEMEHW Ha 3TV Kosleca AeiCTBYET cuna TArM, coBnajatollas C HanpaB/fieHueM ABWXEHUS,
Koneca yCcTaHaB/MBAOTCA C OTPULIATENbHBIM CXOXAEHNEM. YCTaHOBKa KOMeC C pa3Bas/ioM 00YyC/0B-
neHa 6onee cNoXHbIMU MpuymHamn. Koneca npu ABWKEHUM aBTOMOOGMIA MO BO3MOXHOCTU
[JO/MKHbI HaXOAUTBCA B MOJIOXEHUM, KOrAa OHW NePneHAuKYNAPHbI JOPOXHOW NOBEPXHOCTU (Hyre-
BOIN yron passana). Ecim koneco katutcs Mog yrioM K BEPTUKaW, CUEN/IeHWe LWMHbI C JOPOroi
yMeHbLUAeTCsl, a NATHO KOHTaKTa LUMHbI C [AOPOroi W3MeHsieT CBO DopMy, YTO MPUBOAWT K MOSIB-
neHnto 6OKOBOW CWMbl, KOTOpas CTPeEMUTCA AecTabunusnposaTtb ABMKEHNE aBTOMOOUNS.

MOXHO co34aTb Takyld He3aBUCMMYH0 MOABECKY, B KOTOPOI Kosieco 6yaeT nepemellaThes
B BEPTUKA/IbHON M/IOCKOCTM 6e3 Hak/oHa Npy ABMXKEHWUU MO oGOl NpsIMoNMHeEHol fopore. Mopas-
[10 TPyiHee COXpaHWUTb BEepPTUKa/IbHOCTb KOJfieca, Korja Ky30B aBTOMOGW/S, K KOTOPOMY npucoeau-
HEH HanNpaBNSIOLMIA SNEMEHT, HAKPEHSIETCS NPK NPOXOXAEHWU aBTOMOGMIEM MoBopoTa. MoaTomy
KOHCTPYKTOPbI COBPEMEHHbIX MOABECOK BbIACHWIN, UTO Jlyuylle MO3BOMUTL M3MEHATLCS pasBasly,

Puc. 4.24. CxoxpgeHune (a) n passan (6) konec
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HO cfenaTtb ero Harnpas/ieHHbIM MPOTUBOMOJIOKHO KPEHY Ky30Ba, MOCKOJ/IbKY 3TO COXpaHsAeT Bep-
TUKa/IbHOE MOJIOXEHNE KOMec Npy MoBopoTax. Takol noaxopd obecneymBaeT yrlyulleHne CLEMHbIX
CBOIACTB MpW NPOXOXAEHUM NMOBOPOTOB U, Kak CNeAcTBue, Y/yylleHne YCTONYMBOCTU 1 ynpaBnse-
MOCTHW.

[ns camoBo3Bparta Konec K NPAMOSIMHEHOMY ABVXEHUIO NOC/e NOBOPOTa CAYX<UTYTos none-
PEYHOro Hak/ioHa LUKBOPHA. Hasmuve Takoro HaknoHa npuBoauT K BO3HUKHOBEHWIO CTabunusnpy-
IOLLEero MOMEHTa Ha ynpaB/isieMblX Kosiecax, KOTOpbli 3aBUCUT OT BE/IMYMHBLI 3TOrO yrna Hak/oHa
N CUJIbl TSDKECTU, NMPUXOOALLMXCA Ha ynpas/isieMble Koneca, HO He 3aBUCUT OT CKOPOCTU ABUXEHUSA.
311 yIbl fex<ar B npefgenax 6-10°.

HaknoH reomeTpuyeckoin ocu B MPOAOSLHOM MNAIOCKOCTU 3aKHOYAETCA B CMELLEHUU HUXHEro
KOHLLa 3TO OCY OTHOCUTE/IbHO BEpPTUKaNW. [JaHHbIA Yyron Hak/IoHa CAYXWT A/19 COXPaHeHNs npsiMo-
JIMHEWHOro ABWXEHWS Konec npu ABWKeHUW ¢ 6onblummMmn ckopocTamu. CosgaBaemble peakTuBs-
Hble YyCUua Ha nnevax, NpeAcTaBAsioWwmx coOboi paccTosHNA OT TOYeK KacaHus ¢ AOpOoroi, cTpe-
MSATCA BEpHYTb Kojieca B MOJIOKEHUE MPAMOIMHENHOTO ABWXEHMWSA. 3TOT yron O6bIYHO paBeH
1-3,5° 1 3aBUCUT OT GOKOBOW YyNPYrocTu LUMH.

YNPYITME SNEMEHTbI

B KauecTBe ynpyrux ycTpoiicTB B NoJBECKaxX COBPEMEHHbLIX aBTOMOGW/IE UCMONb3yoT MeTaslinye-
CKUe W HEMETa/IIMYecKne 3/IeMEeHTbI. Hanbosbliuee pacnpoCTPaHEHVE MOMyUYUIn MeTasimieckme
YCTPOIACTBA: MPYX<WHbI, IMCTOBbIE PECCOPbl U TOPCUOHbI.
Hanbonee wupoko (0CO6EHHO B MoABECKax /IerkoBbIX aBTOMO6W/El) NPUMEHSIIOTCS BUTblE
MPYX<VHbl, N3rOTaB/IMBAEMbIE U3 CTA/ILHOTO YNPYroro CTEPXHS Kpyrioro ceveHust (puc. 4.25).
MpK CK<aTM NPYX<VHbI MO BEPTUKA/IbHOWM OCK, €€ BUTKU COMMK<AIOTCS M 3akpyduBatoTcs. Ecim
NPYX<vHa UMeeT UUIMHAPUYECKYIO (OpMy, TO NMpU ee AedopMauun paccTosHue Mexay BUTKamu
COXPAaHSETCA MOCTOSHHLIM W MPYX<MHA MMEET JIMHEliHYI0 XapakTepucTrky. 3T0 3HAUMT, yTo Aedop-
MaUVst LIMHAPUYECKON MPyX<uHbl BCErAa NpsiMo MponopLYoHasIbHa NPUIOXKEHHOMY YCUIWIO, @ NPYXi-
Ha MMeeT MOCTOSHHYIO YeCTKOCTb. EC/M WM3rOTOBUTL BUTYIO MPYK<MHY M3 MpyTKa NepeMeHHoro ce-
UeHVs WM NpuaaTh NPYX<UHE onpeaeneHHyto dopMy (B Buae 60UOHKA WM KOKOHA), TO Takoii ynpy-
TMiA 3NeMeHT 6yAeT NMETb MEPEMEHHYI0 XeCT-
KOCTb. [py CK<amm Takoil Mpyk<uHbl BHauase
GyyT COMMK<aTLC MeHee XXecTKue BUTKMU,
a nocne WX COMpUKOCHOBEHUS B paboTy BCTY-
nsaT 6onee xecTkue. [MpyK<vHbl NepeMeHHON
XECTKOCTU LUMPOKO MPUMEHSIOTCA B MoABec-
Kax COBPEMEHHbIX /IEerKOBbIX aBTOMOGUENA.

K [OOCTOMHCTBAM MPYX<WH, MNPUMEHSAEMbIX

B KayecTBe yMpyrux 3/EeMEHTOB MOABECOK,

cnegyet OTHECTW WX Maslyl0 Maccy U BO3MOX-

HOCTb 0b6ecrneyeHnst BbICOKOW MIaBHOCTM XoAa

aBTOMOGUNA. B TO Xe Bpems MpyX<uHa He Mo-

XeT nepefasaTb YCUIUS B NONEPEYHON nnoc-

KOCTV 1 ee NpyMeHeHne TpebyeT HayInuusa B Nog-

BECKe C/I0XHOI0 Hanpas/stoLLero ycTponcTsa.

NlnctoBas peccopa Ccyk<wia ynpyrum

3/IEMEHTOM MMOJBECKUN €ELLe Ha ryXeBblX 3Kuna-

Xax 1 nepsbiX aBTOMOOGUSAX, HO OHa NPOJOSI-

Puc. 4.25. Mpyx<vHa noaBecknm aBTOMOOUNSA XaeT MNpPUMEHATbLCA W B Hawu [HW, npasja
Jaguar ¢ nepemMeHHOl XeCTKOCTbIo B OCHOBHOM Ha rpy30BbIXx aBToMo6unsax. Tu-
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MMYHasi NIMCTOBasi peccopa COCTOMT M3 Habopa CKpensieHHbIX mexay coboil nuctoB (puc. 4.26)
pa3/IMYHON ANVHBI, U3TOTOBMIEHHBIX M3 MPY>KUHHOW CTasn. JluctoBas peccopa obblYHO umeeT dop-
My MOoJTy3annnca.

JInCTbl, M3 KOTOPbIX COCTOUT PECCcopa, UMEKT Pas/NyHyo ANVHY U KPUBU3HY. YemM MeHbLue Anu-
Ha nmMcTa, Tem 6orblue Ao/T>kHa GbiTh €ro KPMBM3HA, YTO Heobxoaumo 47151 6onee NIOTHOTO B3auM-
HOrO npuneraHus NMCToB B cOBpaHHOW peccope. Mpu Takol KOHCTPYKLUMU YMEHbLUAETCS Harpyska
Ha camblil A/IMHHbIA (KOPEHHOW) NMCT peccopbl. JINCTbI peccopbl CKPeNnsitoT Mexay coboi LeHTpo-
BbIM 60/TTOM 1 XOoMyTamu. C MOMOLLb0 KOPEHHOT0 /IMCTa peccopa NPUKpenssieTcs LWapHUpHO 060-
MMM KOHLL@AMMW K Ky30BY WM pame 1 MO>KET nepefaBaTb yCUIUA OT Koiec aBToOMobuna Ha pamy wim
Ky30B. Popma KOHLIOB KOPEHHOro fncta onpedensieTca cnocobom KpenseHuss ero K pave (Kyso-
BY) 1 HEOBGXOAMMOCTbIO O06GecneyeHnss KOMMeHcauunm W3MeHeHus AnavHbl nancta (puc. 4.27). OauH
13 KOHLIOB peccopbl J0/>KeH UMETb BO3MOXHOCTb NOBOPAYMBATLCS, a ApYroii noBopaunBaTbcs 1 ne-
pemeLlaTbCs.

Mpn aechopmaumn peccopbl ee NCTbl U3rMbatoTc U U3MEHSIOT CBOK A/MHy [lpu 3ToM npo-
UCXOAWT TPEHUE INCTOB APYr O ApYra, W MO3TOMY OHW TPeGylT CMasku, a Mexay mctaMmnm peccop
NIErKOBbIX aBTOMObM/IEl YCTaHaB/IMBAIOT cneuyasibHble aHTUPVKLMOHHBbIE MPOKIaaku. B To e Bpe-

Puc. 4.26. 3agHaa peccopHaa nojsecka: 1— npoywuHa peccopsbl; 2 — pe3vHoBas BTY/IKA,
3 — KPOHLUTENH; 4 — BTyNka; 5— 60NT; 6 — Waiibbl; 7 — nasel; 8 — pe3nHoBble BTY/KW; 9 — npy-
XWHHas Wwaiiba; 10 — raiika; 11 — KpoHWTeliH; 12 — BTynka pesnHoBas; 13 — BTy/ka; 14— nna-
CTvHa cepbrn; 15 — 6onT; 16 — wTaHra crabunmsaropa; 17 — KOPEeHHOW /nCT; 18 — mnCTbl
peccopbl; 19 — pe3uHoBbIV Gydep xofa ox<atust; 20 — cTpeMsHkW; 21 — Haknagka; 22 — baska
3aHero MocTa; 23 — aMopTn3artop; 24 — XOMyT; 25 — JIOHXEPOH pambl; 26 — KPOHLUTENH cTa-
6unusaTopa; 27 — cepbra crabuausatopa
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MS Ha/iMume TpeHus B peccope Mo3BoaseT
racutb kosie6aHusi Ky3oBa 1 B HEKOTOPbIX Crly-
Yasix gaeT BO3MOXHOCTb 060iTUCL 6e3 npu-
MeHeHVs B MojABecke amopTu3aTopos. Peccop-
Has nojBecka MMEEeT MpPOCTY KOHCTPYKLMIO,
HO 6OMbLUYD MaccCy, YTO U onpefensieT Haw-
6onbllee ee pacnpocTpaHeHue B MoABeckax
rpy30BbiX aBTOMOGW/IEA U HEKOTOpbIX ner-
KOBbIX aBTOMOGW/ISAX MOBbILIEHHOW NpoOXoAu-
MOCTU. [N yMEHbLUEeHNS MacCbl PECCOPHbIX
NoABECOK U yNyylleHns NAaBHOCTM XO4a WHO-
roa NpUMEHSITCA Mas10/IMCTOBbIE U OA4HOMUC-
TOBble peccopbl C JINCTOM MNEepeMeHHOro
no AnvHe ceyeHuns. [13BONIbLHO peako B nofjse-
CKax NPUMEHSIIOTCA Peccopbl, U3rOTOB/IEHHbIE
13 apMUpOBaHHOW nnacTtmaccel. Hanpumep,
B 3afHell nogBecke aBTomobunsa Volvo 940
ucnonb3oBasack Takasi peccopa, YCTaHOB-
NeHHas nonepeuyHo.

TOpCcMOH — MeTannMyecknin  ynpyrui
3/leMeHT, paboTallnii Ha CKpy4ymBaHue.
O6bIYHO TOPCMOH  npeacTaBnser coboi
CN/IOLWHOM MeTasl/IMYECKNA CTEPXEHb KPYr-
7IOT0 CeYeHMs C YTO/LEHMSMM Ha KOHLAX,
Ha KOTOPbIX HapesaHbl LWuLUl. BcTpevatoTcs
NoABECKW, B KOTOPbIX TOPCUOHbI U3rOTOB/IEHDI
13 Habopa nnacTUH WM cTepXxHein (aBTo-
Mo6unn 3A3). OgHUM KOHLLOM TOPCWMOH Kpe-

Pvc. 4.27. Cnocobbl KpensieHnst peccop: a— C BU-
TbIMU YLWIKaMU; 6 — Ha Pe3NHOBbLIX MOAYLL-
Kax; B — C HaknagHbIM YLIKOM W CKOJib3A-

NATCS K Ky30BY (pame), a ApyruM K Hanpas-
NsoLEMy  yCTpoiicTBy. [Mpy  nepemelleHnsx
KONec TOPCUOHBLI 3akpyuuBatoTcsi, o6ecneuu-

Bas YNpyryto cBsi3b Me>ky KOJIeCOM M Ky30BOM.
B 3aBUMCMMOCTM OT KOHCTPYKLMW MNOABECKM
TOPCWOHbI MOryT pacnosiaratbC Kak BAOMb NPOAOSMbHOM Ocu aBTOMO6MAA (06blYHO noA no-
2IoM), Takn nonepek. TOPCUOHHbIE NOABECKN MOSYyHalTCA KOMMNAKTHbIMU U nerkumun (puc. 4.28)
1 a0T BO3MOXHOCTb Pery/impoBK/ NOABECKA NMyTeM MpefBapuTe/lbHOro 3akpyyvMBaHus TOPCUOHOB.

HemeTanimueckne ynpyrme 3nemeHTbl MOLBECOK AENATCA Ha pe3VHOBble, MHeBMaTUyeckue
N rmaponHeBMarnyeckue.

weli onopoii

Pe3nHOBbIe ynpyrue 3neMeHTbl NPUCYTCTBYHOT MPAaKTUYECKM BO BCEX KOHCTPYKLUSAX MOABECOK,
HO He B KayecTBe OCHOBHbIX, a Kak AOMOHUTENbHbIE, UCMO/b3yeMble ANA OrpaHnyeHust Xxofda Ko-
nec BBePX W BHW3. [MpyMeHeHune JOMOMHUTENbHLIX Pe3NHOBLIX orpaHuunTeneln (6ycepos, 0THOM-
HMKOB) orpaHnuynBaeT AedhopMaLMio OCHOBHbIX YPYTVX 3/IEMEHTOB MOABECKU, YBENNYMBAsA ee Xe-
CTKOCTb MpM 6OMbLUMX MEePEMELLEHNAX U NpeaoTBpaLlas yaapbl MeTasia no MetTasly. B nocnegHee
BpPeMsi pe3vHOBble 3/1IeMEHTbl BCE Yalle 3aMeHSI0TCS YCTPOMCTBaMU M3 CUHTETUYECKUX MaTepua-
noB (NonuypeTaH).

B nHeBMaTMyecKMxX ynpyrmx afieMeHTax WCMosb3ylTCs YNpyrme CBOWCTBA CXATOro BO3AyXa.
Ynpyruii anemeHT npefcrasnseT coboli 6asioH, U3roTOBMEHHBIV 13 apMUPOBAHHON Pe3nHbl, B KO-
TOpbI/i MOJAeTcA MoA AAB/EHVEM BO3A4yX OT CrMeuMasibHOro komnpeccopa. ®opMa nHeBMOGasno-
HOB MOXeT 6bITb pa3nunyHoii. Moayumnn pacnpocTpaHeHue 6a/ioHbl pykaBHOro Tuna (puc. 4.29a)
1 ABOViHblE (ABYXCEKUMOHHbIE) GanoHbl (puc. 4.296).
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Puc. 4.28. TopcumoHHasa nogsecka. B 3agHein nogBecke aBTomo6unsa Peugeot 206 Ncnonb3yroT-
cA [BaTOPCMOHA, COeAMHEHHbIE C MPOAO/bHLIMU pblyaramun. B HanpaBistiowem ycTpoinctese
noABecKkn NPUMeHAITCA TpybyaTbie pbl YarM, ycTaHOBMEHHbIe NoA YINOM K MPOAO0/bHON OcK
aBTOMO6GUNA

K npeumyLiectBam NHEBMAaTUUYECKUX YMPYTNX 3/1IEMEHTOB MNOABECOK CliefyeT OTHECTU BbICOKYHO
M1aBHOCTb Xofa aBTOMOGWU/S, HeBOsblUYd Maccy M BO3MOXHOCTb MNOAAEPXKaHUS MOCTOSHHbIM
YPOBHS MOMa Ky30Ba, HE3aBMCUMMO OT 3arpy3ku aBTomMo6uns. Moggeckyu ¢ NHEBMAaTUYECKUMU Yn-
pyrvMy aieMeHTaMu MPUMEHSIIOT Ha aBTobycax, FPy30BbIX U JIErKOBbIX aBTOMOOWAAX. MOCTOSHCT-
BO YPOBHSI Mo/ia rpy30Boii niardopmbl obecneunBaeT ygo6CcTBO MOrPy3kM M pasrpy3ku rpy3oBoro
aBTOMOGUASA, a AN NerkoBbiX aBTOMO6UNel 1 aBTobycoB — yA06CTBO Npy nocagke n Bbicagke nac-
CaXMpoB. MoJTlyYeHNs1 CKaToro Bo3ayxa Ha aBTo6ycax W rpy30BbiX aBTOMOGU/ISX C NHEBMAaTU-
YeCcKo TOPMO3HOI CMCTEMOI UCMOJb3YHTCA LUTATHbIE KOMMPECCopbl, NPUBOAMMbIE B AeACTBUE OT
ABuratens, a Ha /IerkoBblX aBTOMOOMAAX yCTaHABNMBAKOT CMeLMasbHble KOMNPeccopbl, Kak npa-
BWIO, € anekTponpueofom (Range Rover, Mercedes, Audi). icnonb3oBaHne nNHEBMATUYECKMX Y-
pyrMx anemMeHTOB TpebyeT NpPUMEHEHWs B MNOABECKE C/I0XHOTO HanpaBfsIOLWEro 3/eMeHTa
1 aMopTU3aTopoB. [MofBECKU C NMHEBMATUYECKUMU YNPYTMMU 3/1EMEHTAMU HEKOTOPbIX COBPEMEH-
HbIX JIETKOBbIX aBTOMOOWIE MMET C/IOXHOE 3/1eKTPOHHOE ynpasneHune (puc. 4.30), koTopoe

Puc. 4.29. Ynpyrune anemeHTbl MHEBMaTM4YeCKUX MOABECOK: a — PYyKaBHOro Tuna;
6 — [BOIiHble Gasl/IOHbI
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Puc. 4.30. NMHeBmMonogBecka. Ha HOBbIX aB-
Tomobunsax Mercedes E-knacca BMecCTO
NMPYXWH CTauln MPUMEHATLCA MHEeBMaTuye-
CKMe ynpyrme anemeHThbl

obecrneynBaeT He TOMbKO MOCTOSIHCTBO YPOBHS
Ky30Ba, HO 1 aBTOMaTUYECKOE U3MEHEHWE XKECT-
KOCTV OTAe/bHbIX MHEBMOGA/I/IOHOB Ha MOBO-
poTax MU Mnpu TOPMOXEHWUMW, A/ YMEHbLUEHUS
KpeHa Ky3oBa W K/1eBKOB, YTO B LI€/IOM MOBbI-
waetr KomdopTabenbHoCTb UM 6e30MacHOCTb
OBWKEHUS.

FMAponHeBMaTUYeCKUiA ynpyruii anemeHT
npeacraBnseT cO6ON cneuuanbHylo  kamepy,
pasfieneHHyl0 Ha fABe Mo/0CTU 3NacTUYHON
memb6paHoi wm nopHem (puc. 4.31).

OpHa u3 nosnocTeil kamepbl 3anofiHeHa
ckatbim razom (06blMHO as30ToOM), a Apyras
XNOKOCTbIO (CreumanbHbIM  Macsiom). Ynpyrve
cBoiicTBa o6ecneuymBaloTCA CXaTblM [a3oM,
MOCKOJIbKY XWUIAKOCTb MPaKTUYECKN He CXKMMa-
etcs. MNepemelleHne Koneca Bbi3biBaeT nepe-
MeLLleHWe MOPLUHS, HaxXOAAWerocs B LWINHA-
pe, 3ano/IHEHHOM XUAKOCTbIO. Mpu xofe Kone-
ca BBEpX MNOPLIEeHb BbITECHSAET M3 LIvHApa
XUAKOCTb, KOTOpas nocTynaeT B kamepy W BO3-

Puc. 4.31. TnaponHeBMaTUYECKWiA yNpyruii aneMeHT: 1— oxaTblii ras; 2 — Kopnyc; 3 — Xug-
KOCTb; 4 — K Hacocy; 5 — kaMopTU3aTOPHOW CToike
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JelicTByeT Ha pasfenuTeNisHyl0 MembpaHy, KoTopasi nepeMelLaeTcsl U OkumaeT ras. Jna nogaepxa-
HUA HEOOXOAMMOTO JaB/IEHNS B CUCTEME UCMO/b3YEeTCA TMApaBAMYEeCcKuiA HacoC ¥ rMapoakKymys-
TOp. V3meHAs JaBneHve XUAKOCTW, MocTynatwlleli nog mMembpaHy ynpyroro sfieMeHTa, MOXHO
U3MEHATb JaBfieHVe rasa W XeCcTKOCTb moABecku. pu konebaHusix Ky3oBa >XWAKOCTb MPOXOAUT
yepes cUCTeMy K/1anaHoB M UCMbITbIBAET CONPOTMBEHUE. [MapaBanyeckoe TpeHne obecneuvBaeT
racsilyie CBOKcCTBa MoABecku. MMAponHEBMAaTUYECKME MOABECKA 06GecneynBaroT BbICOKYH MNaB-
HOCTb X0[a, BO3MOXHOCTb PEery/siMpoBKM MOMOXeHUs1 Ky3oBa W 3dDeKTUBHOE ralleHne Koneba-
HUiA. K OCHOBHbIM HefiocTaTkam Takoil MOJBECKM OTHOCUTCSI €€ C/IOXKHOCTb U BbICOKasi CTOMMOCTb.
OHa npuvMeHsieTca Ha HeKOTOpbIX NerkoBbix aBTomobunsax (Citroen, Mercedes, Rolls-Royce n gp.)
N pexe Ha rpy3oBbix aBToMo6unsax (benA3).

CTABW3ATOPBI MOMEPEYHOW YCTONUYMBOCTW

Mpy NoBOpOTE aBTOMOOMAS €r0 Ky30B HaK/MNOHAETCA Ha onpefeneHHbIli yron, HasbiBaeMblil Yr/iom
KpeHa. BenuuvHa yrna kpeHa 3aBWCUT OT KOHCTPYKUMM nogaseckn. CTabunmsaTtopbl nonepeyHoi
YCTOMUMBOCTM YMEHbLUAKT Yro/1 KPeHa Ky30Ba Ha MOBOpPOTax M nepepacnpenensioT Bec no Kone-
caMm aBTOMOGUNSA.

CTtabunmnsaTop NonepeyHoli yCTOMYMBOCTM aBTOMOGWUNISA MpeAcTaBasieT cO60/ ynpyrylo LTaHry
M3 NPYXWUHHOW CTanM B BUZe pacTsaHyToin 6ykebl MM (puc. 4.32). LUTaHra 3akpensieHa LWapHUpHO
B CpefHeli YyacTu Ha Ky3oBe WM MofApaMHuKe, a CBOMMM KOHLL @MU COeAMHAETCA C NOABMKHBIMU

B CpeAHeli YacT CoeAMHAETCA C NMOMOLLbI0 KPOHLITEHOB K MOAPAMHIUKY, & €70 KOHUbI Luap-
HUPHBLIMW TSTAMU NPUCOEAMUHSIOTCSA K CTOMKaM MoJBECKM
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afleMeHTamMu noaseckn. CtabunmsaTopbl MOryT yCTaHaBMMBATLCA Kak B NepefHeil, Taku B 3afHeit
yacT aBTOMOGMNSA. YNpyrue cBolicTBa cTabunmnsaropa MposiBASIOTCA NPU €ro 3akpyyunBaHUK, Kak
yTopcuoHa. Ecnm npu ABMXEHMM aBTOMOOGWUIA NIEBOE M MpaBoe KO/IECO NepemMeLLatoTcs OgHOBpe-
MEHHO N Ha OAVMHAKOBOE PacCTOsIHWE, CTabuIM3aTop NPaKkTUYECKN He OKa3blBaET B/MSIHUSI Ha XEeCT-
KOCTb OCHOBHbIX YMpPYrMX 3MEMEHTOB MoABeckn. CTabunusatop 3akpyumBaeTcs U U3MEHsieT
ECTKOCTb, YMEHbLUAsi TEM CaMbIM BESIMUMHY KpeHa aBTOMO6WNSA. BOMbLUMHCTBO COBPEMEHHbIX
JIETKOBbIX aBTOMOGWNEl 060pyAYOTCS KakK MUHUMYM NepedHuM CTabunmn3aTtopom MonepeyHoli yc-
TOYMBOCTMW.

B TO e Bpemsi NMpUMEHEHWe CTabunn3aTopoB CO34aeT onpeaesieHHble npobnemMbl. Hanpumep,
Korga Koneco, CoefMHeHHoe co CTabunsaTopoMm, MOACKaKUMBaeT Ha AOPOXHON HEpPOBHOCTH, CTa-
6unm3aTop pearvpyet Ha nepemMelleHue Kosieca, CTPEMSCh HakpeHWTb Ky30B. Ha mnoxux goporax
3TO MOXET MPVBECTM K packaumBaHWI0 Ky30Ba B MOMEPEYHOM HanpasneHun. Kpome Toro, npu pes-
KNX MOBOpPOTax Ha 6O/bLUOM CKOPOCTW MepepacnpeesieHne Harpysku 3a CHET XKEeCTKOro ctabunm-
3aTopa NoMepeYHoil YCTOMUYMBOCT MOXET MPUBECTU K OTPbIBY OT AOPOrM BHYTPEHHErO Koseca.

AMOPTU3ATOPDI

Kak y>xe 0TMeyanoch Bblille, Ans 6bICTPOro ralleHnst konebaHwin Ky3oBa, BO3HMKAKLWMUX B pe3ysib-
Tate gechopmaumn peccop WM MNpYyXWH NOABECKW, MPUMEHSIIOTCS amopTusaTopbl. Kpome Toro,
amopTM3aTop CHMXaEeT CKOPOCTb BEPTMKAaNIbHOTO NepemeLLeHnst Kosieca OTHOCUTENIbHO Ky30Ba.

B noggeckax nepBbix aBTOMOGWMEN NMPUMEHS/ICb aMOPTMU3aTOPbl C MEXaHUYEeCKUM TPEeHUEM.
O6bI4HO Takol amopTU3aTop COCTOAN M3 Habopa IPUKLIMOHHBIX ANCKOB, CXaTbIX MPYXWMHON, KOTOpble
Tepaucb Apyr O Apyra npu nepemMelleHnsix nofseckn. Takve amopTu3aTopbl GbICTPO M3HaLLMBa-
JMCb W yXyAWann NnaBHOCTb X0A4a aBTOMOGUAA. VIM Ha CMeHy NpULLM TMAPaB/NYECKME pPblYaXx-
Hble amopTU3aTopbl, B KOTOPbIX MEXaHW4Yeckoe TpeHue 6bl10 3aMEHEHO Ha TPEHWE XUAKOCTU,
NpoxoAsLiein yepes KanmbpoBaHHble OTBEpPCTMS. PbluaxHble amopTu3aTtopbl OblM AOBO/LHO
KOMNaKTHbl, HO paboTasin NpU BbLICOKUX AABMEHUAX XUAKOCTWU, CWIbLHO HarpeBanucb U 6blav
HefonroBeyHbl. B nogBeckax COBPEMEHHbIX aBTOMO6GWAElN NPUMEHSIIOTCA Teseckonuyeckue
rmapaBsnmyeckme amoptusatopsbl (puc. 4.33).

[lelicTBne Takoro amopTm3aTopa OCHOBaHO Ha WCMOMb30BaHWUM FMAPaBINYECKOrO COMpPOTMB-
NeHnsl, BO3HUKAlOLWEro nNpy nepeTekaHum XMAKOCTU U3 OAHOW MOAOCTV UMAMHApa B APYryl0 yYepes
OTBEPCTUS, MEpPeKpbITbie KnanaHamu Cxatusi 1 oThauu.

Teneckonuyecknini amopTM3aTop COCTOUT M3 FepPMETUYHOTO LIMHAPA, BHYTPU KOTOPOro nepe-
MeLLlaeTcsl NopLUeHb, COeAMHEHHBIV CO LUTOKOM. LIManHAp 3anofiHeH XUAKOCTbio. B nopluHe mverot-
CA OTBEPCTUSI OMPEeAEesIEHHOro AnamMeTpa, KOTopble 3aKpbiBaOTCA MOANPYXMHEHHBIMK KnanaHamu.
OavH KnanaH ycTaHOB/IEH CBEPXY MOPLUHA, APYroii — CHU3y. [MOCKOMbKY XUAKOCTb SIBASIETCA HECKU-
MaeMoli, TO Npy nNepemMeLLeHnr MNOPLUHA B OAHOW W3 MOMOCTEA LUMAMHAPA MOBbILAETCS AaBrieHue,
KOTOpOE OTKPbIBAET COOTBETCTBYIOLMIA KlanaH, U XUAKOCTb NepeTekaeT Yepe3 OTBEPCTUS U3 OAHON
MoMOCTY UMAMHAPA B Apyryto. SdheKTMBHOCTL AeNCTBUA aMopTh3aTopa NponopLUyoHasibHa CKOpo-
CTU ABWXEHUSI MOPLUHA B umamHape. CKOPOCTb MEpPETEKAHUS XUAKOCTW M3 OAHOW NOMOCTU LWNUHA-
pa B ApYryl 3aBUCUT OT AMAMETPOB OTBEPCTMIA U pasHOCTU fAaBneHuii B nonoctsix. COBpEMEHHbIE
Teneckonmyeckne amopTu3aTopbl O6bIYHO ABYXCTOPOHHME, T. €. OHWM OKa3blBalT CONPOTUBEHME
Kak npy coxatuu, Tak u npu pactshxkeHun (otgade). OBbIMHO CONPOTUBEHNE NMPU pacTsHXKeHUn 60/b-
e, YeM Mpu cxaTumn. JIlo6ol TeneckonMueckunii aMmopT13aTop AO/KEH UMETb YCTPOUCTBO /1 KOM-
neHcaumn M3MeHeHUs 06beMa XUAKOCTW. [eno B TOM, YTO NPy CXKaTun amopTu3aTopa BbITECHsIe-
Mbii 06bemM 60nbLUe, YeEM OCBOOOXAAKLIMIACA C APYrOA CTOPOHbI MOPLUHSA, NOTOMY YTO 34€Cb YacTb
obbema uunMHApa 3aHumaeT LWToK. B amopTtusatope (puc. 4.33) npumMeHsieTcs creuuanbHas
nMHeBMOKamepa, 3anoflHeHHas COkKaTblM ra3om, KOoTopas MW30/MpOBaHa OT OCHOBHON 4acTu
UMavMHApa nnaasalolwym noplwHeM. [Mpu xode oxatus amopTu3aTopa 06beM NHEBMOKaMepbl
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Puc. 4.33. KoHCTpyKuusa (a) Ten1eckonnyeckoro ogHOTPY6HOro amopTumsaTopa: 1 — HWKHASA
NpoyLwnHa; 2 — ras; 3 — nnasatowwuii NopLieHb; 4 — pabounii uMnMHApP; 5 — nopLueHb; 6 — Kop-
nyc; 7 — LUTOK NOPLUHA; 8 — casibHUK LITOKa, 9 — Hanpasnawowas Wroka; 10 — BepxHAa npoyLiun-
Ha; 1 (6) TeneckonMyeckoro ABYXTPYOGHOro amopTusatopa: 1— HWKHAA NPOYLUMHA; 2 — [OHHbINA
knanaH; 3, 5— paboyas nonocTb; 4 — nopLueHb; 6 — pabdounii LMAMHAP; 7 — KOprnyc pe3epsyapa,;
8 — kopnyc; 9 — wToK nopwHA; 10 — Bo3gyx; 11 — Hanpasnswwas WrTokKa; 12 — casbHUK
LWITOKa; 13 — BepxHAs NpoyLl MHa

205



YMeHbLLIAeTCsl, a Nnpu xofe oTjaun — yBenmun-
BaeTcsl. Hamunuve nHeBMoOkamepbl ob6ecneyun-
BaeT TakkKe KOMMeHcauuio U3MeHeHnss obbema
paboyeil XUAKOCTU MNpU M3MEHEeHUU Temnepa-
Typbl. AMOPTU3ATOPbLI TAKOrO TWMa HasblBaloT
OAHOTPYOHLIMKN, Tra30HaMNOMHEeHHbIMKY. JIayx-
Tpy6HblE amMopTW3aTOPbl OT/INMYAKTCA Ha/MuK-
eM elle OAHOro UWAWMHAPA, BHYTPU KOTOPOro
Haxoautcs pabounii umnuHap (puc. 4.34).

[anonHutenbHas nosfocTb, HaxogsLlasn-
CA MexAy BHYTPEHHUM W Hapy>XHbIM LUANH-
Apamun, HasblBaeTcAa KOMMNEHCaLWOHHOWA.
KomneHcaunoHHas MosocTb M30/MpoBaHa
OT aTMocepbl, HO coobLiaeTcs C BHYTPEH-
Heli nosocTblo paboyero uunuHgpa. [Mpu
X0/le cXatua amopTm3aTopa WUSMULLKA XUA-
KOCTU 13 paboyero UunVHApa nepeTtekaloT
B KOMMNEHCaLWOHHYIO MOMIOCTb W HaxoAs-
wuiica Tam BO3ayx Cxumaetcsa. [Mpu xofe
oTAaun amopTuM3aTopa CxaTblii BO34yX Bbl-
TEeCHSeT XUAKOCTb obpaTHO B pabounin Lu-
nvHap. Mpu  ofguHakoBbiX paboymx xopax
OLHOTPYOHbLIA aMopTU3aTop pacCcMOTPEeH-
Horo Tuna O6yAeT uMmeTb O6OJbLUY  AJINHY,
uem ABYXTPYOHbIW, M3-3a HaNNuMsA B LUVH-
Ape nNHeBMOKamMepbl.HecMoTpsa Ha 3T0T He-
JocTaTok, B HacTtosiee Bpems 6osibliee
pacnpocTpaHeHne UMeKT OAHOTPYO6HbIe
aMmopTu3aTopbl, KOTOpble ydylle oxaaxga-
l0TCS, MOCKOJIbKY HE WMEIT ABOMHbIX CTe-
HOK. .[I3yxTpy6Hble amopTU3aTopbl Takxe
6bIBalOT ra3oHaNoO/IHEHHbIMU. Y Takux amopTu3aTopoB B KOMMEHCALMOHHON MnonocTu ras
HaxoAuTcs nof AasneHnem. OCO6EHHOCTbIO ra30Hano/IHEHHbIX aMopTM3aTOpPOB ABMSETCA
TO, 4TO B CBOGOAHOM COCTOSIHUM LUTOK amopTM3aTopa BbIXOAMT W3 LMAMHAPA NoA AeicTBu-
eM fasfieHuns rasa. KoHcTpykuma nwoboro amopTtusartopa fo/mkHa obecrneynBatb repmeTuy-
HOCTb. [Ipn HapylleHun repMeTUYHOCTU MOABAATCA CTYKM BO Bpems paboTbl NoABECKU
N TepsieTca 3a(PMEKTUBHOCTL amopTusartopa, 4to TpebyeT ero 3ameHsl. LLUTOk amopTu3aTopa
o6paboTaH [0 BbLICOKOW CTENeHW YUCTOTbl MOBEPXHOCTU, a Mex[y LUTOKOM W BHYTpPeHHeil
yacTbio UWAMHAPa ycTaHaBAMBaeTCA chneuuanbHOe HafexHoe YynioTHeHue. TakuM Xe Ha-
OEXHbIM [0/KHO ObITb YN/IOTHEHME NNaBaloWlero MopliHA B OAHOTPYGHOM amopTtu3aTope.
Mpy HapylweHWn repmMeTMyHOCTM ra3 CMeLllMBaeTCs C XWAKOCTbio, obpasyeTcs Cxumaemas
CMecb, 3(p(PeKTUBHOCTL PaboTbl aMopTu3aTopa CHUXaeTcs, MOSABNATCA NOCTOPOHHUE CTy-
kn. Pabouyass NOBEPXHOCTb LUTOKA MpefoXpaHsAeTcs OT NOBPEXAEHUN 3auUTHbIM KOXYXOM.
Ha koHUe wToka M Ha UWAnHApe VMelTCcs KpenneHus NS coefuHeHus amopTusartopa
C pblyaramu nojBeckU W Ky30BOM aBTOMO6UNA. KpenneHue amopTuU3aTopoB OCYLLEeCTBASA-
eTCsl C NMOMOLLbIO YNPYINX 3/1IEMEHTOB.

Puc. 4.34. Cxema paboTbl OBYXTPYOHOrO
amopTusatopa: 1— AOHHbI KnanaH; 2— nop-
LWeHb; 3 — KanaH cxatuns; 4 — WrokK; 5— kna-
naH otbos

HekoTtopble npoussogutenu, Hanpumep dgvpma KONI, n3rotasivsaeT aMopTU3aTopbl, B KOTO-
pbIX MOXHO perynMpoBaTb BPYYHYH NepenyckHoi knanaH. Takylo perynnpoBKy HEO6XOAMMO Mpo-
N3BOAMTL Mepej yCTaHOBKO amopTu3aropa Ha aBTOMOOWbL A1 MO/yYeHnss Heobxoaumon adhdhek-
TMBHOCTK. CyllecTByloT amopTu3atopbl (puc. 4.35), B KOTOpble BCTPOEHbI 3/1EKTPOMArHUTHbIE
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Puc. 4.35. Perynupyemble amopTu3aTopsl

KnanaHbl, U3MEHsIoLWMEe MNPOXOAHbIe CeyeHus
OTBEPCTWIA, 4Yepe3 KOTOopble MNPOXOAUT XWA-
KOCTb. [lpy HanMum amopTM3aToOpOB Takoro
TMNa, BOANTE/lb MOXET U3MEHSATb XapaKTepucTu-
KN NOABECKU MPpU ABMXEHWW aBToMo6Wns, ne-
pektoyan PeXxmmbl («CropT», «KomopT» U T. 4.).

CoBepLUEHHO Apyroii NpuHUMN 6bUT Mpea-
NIOXEH MOCTaBLMKOM aBTOMOOGWUSIbHbLIX CUC-
Tem Delphi B ero koHcTpykumn Magneride.
B Hell ucnonb3yeTcAa CBOWCTBO HEKOTOPbIX
BA3KMX XWOKOCTEN O6blTb 4YyBCTBUTE/IbHLIMU
K BO34EWCTBUIO 3/1IEKTPOMArHUTHbLIX MNonew;
BA3KOCTb XXWAKOCTV yBe/MuMBaeTcs C ycune-
HMWEeM MOJIA, MOJIEKY/bl BbICTPaUBAOTCA B Le-
NMoykn u cosgatoT 6Gosnbluee COMNpoTUBIIEHME.
KomnaHua Delphi npogemoHcTpupoBana
aBTOMO6UNN, 060pyAOBaHHbIE amopTM3aTo-
pamu, rge o6blyHble OTBEPCTUS 3aMEHEHbI
Yy3KUMU NpOXoJamu, B KOTOPbIX XWAKOCTb
npoTekaeT Me>Kay 3/1IeKTPOMarHUTHbIMU KaTyLu-
Kamun. Cuctema Magneride vmMeeT OrpomMHoe
npeMMyLLecTBO, 3ak/loyaloleecs B TOM, 4TO

Puc. 4.36. AMopTunsatopbl Magneride dvpmbl
Delphi n3meHAwT racsawme cBoicTBa npu
HaMarHMYnBaHuUM cneunanbHON XUAKOCTH

BSA3KOCTb XXM/KOCTMW, a CNefloBaTeslbHo, U CTeneHb AeMNpUPOBaHMS MOryT U3MEHSITLCA B 3aBU-
CMMOCTV OT U3MEHEHUS HAMPSHXKEHHOCTU 3MEKTPOMArHUTHOIO MOJIsi, KOTopas ynpae/sieTcs MuK-
ponpoteccopoM. OxuaaeTtcs, 4To Nofo6HbIe amopTn3aTopbl (puc. 4.36) CKOpo MOSIBATCS B Ce-

pUitHOM NPOW3BOACTBE.

OJIEMEHTbI KPEMIEHWA MO.WECOK

JeTtanu NOABECKV aBTOMOBMNA COEAMHSIIOTCA C Ky30BOM WM PamMoii C MOMOLLbBIO 3M1aCTUYHbIX 3/1e-
MEHTOB. JN1aCTU4HbIE YCTPOWCTBA AA0T BO3MOXHOCTb CYLLECTBEHHO CHM3WTb YPOBEHb BUGpALWiA,
nepefasaemblii Ha Ky30B aBTOMOGW/S OT JOPOrH, M YMEHbLUUTb TEM CaMbiM YPOBEHb LUyMa B Ca-
NoHe. B TO e BpeMsi XeCTKOCTb 3M1aCTUYHbIX 3/1EMEHTOB KPEN/IEHNs NOABECKWN OKa3biBaeT BNus-

HMe Ha KNHeMaTuKy noaBecKu.
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B nocnegHue roapl nonyumna pacnpocTpaHeHue npakTuka, Korga noABecka Kpenutcst ¢ nomo-
LLbI0 Pe3NHOBBIX BTY/IOK HE HEMOCPeACTBEHHO K Ky30BY, a YCTaHaB/MBAETCA Ha OTAENbHOM XecT-
KOM nojgpamHuke, KOTOprI7I, B CBOK o4epenb, Kpenutca K Ky30BY 4Yepe3 3/1aCTUYHbIe 3/IEMEHTbI.
Mpu aTom ob6ecneunBaeTcs [BOWHAA BUOPOU3O/ALMS U CYLLLECTBEHHO CHUXKAETCS! YPOBEHbL BUOGpa-
LWiA, nepefaloLlyxcs Ha Ky30B aBTOMO6WAA. MpuMeHeHne noapaMHMKOB Takke ynpoLlaeT TexHo-
nornio cbopkn aBToMObWIA.

MaTepuan 1 KOHCTPYKLUS KpeneXHbIX 3/IEMEHTOB Takke npeTeprneny 3HaunTesbHble U3MeHe-
HUA. SnacTuyHble BTY/IKM M3rOTaB/IMBAOT MyTeM KOMOMHALMM pasnMuHbIX MaTepuanos, NpuaaHus
UM onpefiefieHHoN hopMbl U MHOTAA 3amnofiHAs UX cneuuasibHbIMU KancysaMu ¢ BA3KOW XUAKO-
CTbl0. Takve anemMeHTbl MOryT racuTb OnpeAesieHHble YacToTbl Bubpauuii, a obecneyeHne pasnuu-
HOIN XEeCTKOCTW BTY/IOK B Pa3HbIX HamnpaB/eHUsiX AaeT BO3MOXHOCTb CO3/aBaTb NOABECKU C «Mac-
CUBHbIM» yNpaB/fieHneM, KOrga Cusbl, AeCTBylOWMe B NOABECKE HA MOBOPOTE, 06ecneymBaloT 3a-
[aHHOe nepemelleHne Konec, yydlias TeM caMbiM YNpaBiseMoCTb aBTOMOGWS.

B nocnepgHee Bpemsi Ha AOPOrMX aBTOMOOWSAX HAYMHAKOT NPUMEHSATL 60sIee COXHbIE YCTPOI-
CTBa C 3/1EKTPOHHbLIM yMpaB/ieHneM, KOTOpble MO3BONSIOT OTOUILTPOBATL 6OMbLUYI0 YacTb BMOpa-
LmiA ¥ LLIYMOB.

MOA3ECKN COBPEMEHHbBIX IEFKOBbIX ABTOMOBW/IEW

B 3aBMCMMOCTM OT KOHCTPYKLMM HanpasAsioLLEro yCTpoicTBa, KOTOpoe onpejensieT xapakTep nepe-
MELLIEHNS KOMeC OTHOCUTESIbHO Ky30Ba, MOABECKW MOAPa3feNaoTca Ha 3aBUCUMbIE N HE3ABUCUMbIE.

OCHOBHble KOHCTPYKLMW MOABECOK NpefcTassieHbl Ha puc. 4.37.

3aBuCKMble MOABECKM WMEKOT XECTKylo 6asiky, C MOMOLLbIO KOTOPO COEeAMHAKTCA feBoe
1 npasoe Koneca. Obpasyowmiics Takum 06pasoM MOCT aBTOMOGUAS HasblBalT HepaspesHbIM.
MepemellieHne 0AHOrO M3 KoMec 3aBUCMMOl MOABECKM B MOMEPEYHON NIOCKOCTY nepejaeTcs Apy-
romy. HesaBucumas nofBecka OT/IM4aeTcs TEM, YTO KoJsieca O4HOM OCK He MMEKT Mexay CO60in He-
nocpeACTBEHHON CBS3N M MOTYT NepemMeLlaTbCs He3aBMCUMO ApYr OT Apyra.

3aBuCKMble NOABECKM, B KOTOPbIX ABa KOfeca COeAVHAITCA XXECTKON 6ankoii, npakTU4ecku
nepectasin NPUMEHSTLCH B KOHCTPYKLUSIX COBPEMEHHbIX SIErKOBbIX aBTOMObuNeli. OHX elle BCTpe-
4aKTCA Ha Ma/TOTOHHAXKHBIX TPY30BbIX, Pa3BO3HbIX aBTOMOOMAAX U HA HEKOTOPbIX BHELOPOXHMKAX,
NMOCKOJIbKY HECMOTPSl Ha 60/blUMe HEMOAPECCOPEHHbIE MACcChl, OHM 06/1aJat0T TakuM U MpenmyLLe-
CTBamu, CyLIECTBEHHbIMW A1 NOJ06GHbLIX aBTOMO6GWMEli, Kak NOCTOSHCTBO AOPOXHOr0 MpocBeTa
NoA, OCAMU U1 BbICOKON HaAEXHOCTbIO.

M3 60NbLLIOr0 MHOroo6pasns NPUMEHSABLUMXCA B pa3/IMyHOE BPEMS He3aBUCHMbIX MOABECOK
B KOHCTPYKLUMAX COBPEMEHHbIX /IeTKOBbIX aBTOMOGUIEl B OCHOBHOM WCMOMb3YOTCA BCEro MSATb.
310 noABecka Ha ABOWHbIX pbluarax, noasecka Mak-®epcoH (McPherson), Ha NpoAoMbHLIX pblya-
rax, TOPCMOHHasa Ganka u MHorosBeHHas nogasecka (Multilink). Ctporo roBopsi, nofaBecka C TOpcu-
OHHOI1 GasIKON He SABNSIETCS MOSIHOCTLIO HE3AaBMCUMOW, MOCKO/bKY 60/blUME NEepeMELLEHNS OAHOMO
13 KOMEeC, BbI3bIBAIOT NepemeLleHns apyroro. Nogseckvi ¢ TOPCUOHHOW 6ankoin 1 nogBeckn Ha npo-
[OONbHbIX pblyarax MCnosb3yTCA B KavecTBe 3afHUX NOABECOK /IErkOBbIX aBTOMOGWUIEN, B TO Bpems
Kak ocTaslbHble TpU TNa MOTyT UCMO/Mb30BaTbCA Kak Ha nepegHeil, Tak U Ha 3afHeii ocu.

MOA3ECKW HA A30MHbIX PbIUArAX
MopBecka Ha ABOVHBLIX pblyarax, NpeAcTaB/sieT COO0W KIacCMYecKylo He3aBKCUMYK NOABECKY,
COCTOSILLYIO 13 ABYX pblYaroB, PacnosioKeHHbIX ApYyr Hag APYroM, pasfBOEeHHble CTOPOHbI KOTOPbIX
KpensiTcsi K Ky30BYy, @ MPOTWBOMOJ/IOXKHbIE KOHLbI C MOMOLLbI0 LAPHUPOB K BEPXHEW U HUKHEN
YyacTsiM NOBOPOTHON Landbl (puc. 4.38). Takum 06pa3oM, CTynuua nepefHero koseca MOXeT no-
BOpaunMBaTbCs BOKPYT ABYX LUAPHMPOB MNpu noBopoTe. KOHCTPYKTUMBHO TOMbKO OAWH W3 pbl4aros
MOXET UMETb BUNbYATYH hOpPMy, APYroii MOXET OblTb oAVHapHbIM (puc. 4.39).
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Bugpl ynpyrux an-Toe MpuMeHeHne Ha ocax
x & § £ zagHAA  nepegHss

% § % % MpyveHeHne Ha aBTOMOGUNAX

HassaHue nogsecku

+ W W w w T ngmesun
oo
peccoj
Topc
n/LLpOnHes-
Moarievel

1 Ha npofonbHbIX peccopax ¢ nonepeyHoit 6ankoi — o+ + + + o+ JlerkoBble, BHeAOp., rpy30Bble
2. Ha npofonbHbIX TArax ¢ nonepeyHoit 6akoit + o+ o+ + + + o+ JlerkoBble, BHE/OP., Py30Bble
3. Moagecka C AbllLnom + - - + + + - - JlerkoBble, BHEAOP., rpy3oBble
4. Ha npogonbH. pbly-X, Harpy>KeHHbIX Ha 13rné + e — + + + + o+ NerkoBble, BHEAOP.
5. Co cBf3aHHbIMK pblyaramMmn (TOPCUOH. 6Gaska) + [ JNerkoBble
6. Ha ABOIiHbIX MOMepeyYHbIX pblyarax H + by + + + + +  Jlerkvie rpys., BHeAOp., NerkoBble
7. Ha npoCTpaHCTBEHHbIX pblyarax u Tsarax H+ — + + + + + o+ NerkoBble
8. Ha npoposibHbIX pblyarax H*t — + + + + o —— - Jlerkosble
9. Ha kocbIx pblyarax H+t — + + + F e e Jlerkosble
10. Hanpasnsiowas croiika (Tuna Mak®epcoH) H + — + + + + + + JlerkoBble

MpumeyaHus.

3 — 3aBuUcuMas noasecka; H — HesaBucuMmas noeecka.

" XapaKTepucTUki NOABECKM MEHSIOTCS OT 3aBUCUMOiL

/10 He3aBNCMMOI NpW pasHbIX PacnoNo>KeHUsX TOPCUOHHON Gasnku.
" MonepeuHas peccopa (BbINOMHAET (PYHKLNAN HASKHAX pblyaros).

Puc. 4.37. OCHOBHble KOHCTPYKUMW noasecok (a), mexaHusm Yartta (6), Tara NaHapa (B)
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Puc. 4.38. Cxema noABECKM Ha [BOWHbIX
pbl yarax

Puc. 4.40. Cxema TOpMOXeHUs aBToMO6MNA
C NoABECKO Ha ABONMHbLIX pblyarax. HaknoH

pblyaroB noagBeckn pOaeT BO3MOXHOCTb
n3bexarb «KI1EBKOB» Ky3oBa npu TOpMO-
XeHunn

Puc. 4.41. MepepHaa nogsecka aBTomMobuns
Jaguar S-type MMmeeT [BOWHblE MoOMNepeyHble
pbl4arn U 0YeHb AJIMHHBIA pblyar NOBOPOT-
HOI uandpbl. Takas KOHCTpPyKuMsA obecneyu-
BaeT 60/1bLUOEe NPOCTPAHCTBO A1 pasmelle-
HMS arperaTtoB MoA kanoToM aBTOMO6UNSA
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Puc. 4.39. MoaBecka Ha ABOWMHbLIX pblyarax

Ecrm pblyarn Takoii noaBecku 6yayT MMeTb
OfIMHAKOBYIO [JIMHy, TO NPU BEPTUKas/IbHbIX Me-
pemMeLLeHnsX Koneca ero passasl He Oyget us-
MeHATbCA. OAHaKo Mpy KpeHe Ky3oBa Ha MOBO-
poTe BHelLHee, 60siee HarpyXeHHoe, Koseco,
6Y[ET HaK/MOHATbCA MOA Yr/IOM, PaBHbIM Yry
KpeHa, a 3T0 MOXET MPUBECTU K HapyLUEHUIO
yCTONYMBOCTN. [103TOMY O6bIYHO BEPXHWUIi Pbl-
yar fenatT Kopoye HbkHero. [Mpu Takoi KOHCT-
PyKUMM MOABECKV BEPTUKa/IbHOE MepeMelleHne
Koneca U3MeHsieT yron pasBasia, HO Mpy MOBO-
poTax NoBbILLAETCA YCTOWYMBOCTb, MOTOMY YTO
6oee Harpy)xeHHoe KO/ieco pacnonaraercs
BEPTUKA/IBHO K [AOPOXHOW  NOBEPXHOCTH
M VIMEET Jlyylliee CLensieHne ¢ Aoporoii.

MoaBeckn Ha [ABOWHBIX pbluarax coBpe-
MEHHbIX aBTOMOOWEN VMEKT He TOMbKO pas-
HYl0 A/IMHY pblYaroB, HO W Hak/MIOH pblyaroB
B rOpW30HTasIbHOM naockocTn (puc. 4.40).

Moagecka € Takoli reomeTpueli AaeT BO3-
MOXHOCTb M36eXaTb «K/EeBKOB» Ky30Ba Mpu
TOPMOXEHUN N UHTEHCMBHOM pa3roHe. O6bly-
HO C 3TOW Le/bl0 HAK/OHSAKT OCK, C MOMOLLbIO
KOTOPbIX OCYLLECTB/ISIETCA KpenseHue noagec-
KM K Ky30BY M OTHOCUTE/IbHO KOTOpbIX NOBOpa-
UMBAKOTCS pblyarm.

K HepgocTaTkam Takoro Tuna noggecku cre-
[OyeT OTHECTW TO, YTO OHa 3aHMMaeT LOBOJSIbHO
MHOro MecTa Mo LUMpUHE aBTOMObMAS, a 3To
co34aeT onpefenieHHble CMOXHOCTA B pasme-
LLEHMM MonepeyYHo PacrnosioXeHHOro CU1I0BOrO
arperata. Ceiiyac MHOrMie€ KOHCTPYKTOpPbI MC-
nonb3ylT B TakMx NoABECKax MOBOPOTHbIE
uandbl ¢ 60/bLIOA O/IMHOW BEPXHEro pblyara
(6onblUe paguyca koneca), YTO MO3BOSISIET yBe-
JMUNTb MPOCTPAHCTBO A/ pa3MeLLeHns ABU-
ratenst n Kopobku nepepay (puc. 4.41).



B nocrnegHee Bpemsi Bce valle BMECTO Pa3fBOEHHBIX HU>KHVX PblYAroB MCMOMb3YKTCS pblyary,
L-o6pasHoii hopMbl. Bonee AnMHHAS YacTb TAKOro pblyara KPemuTtcs K Ky30BY Yepes 3M1acTUUHble
BTY/IKM, oBnajarolye xopolleid aemMndpmpytoLleli cnoco6HOCTLI0, UYTO AaeT BO3MOXHOCTh 3ddchek-
TUBHO racuTb BMGpaLMK, Nepejatolimecs Ha Ky3oB, W B TO € BPEMsi He MPOUCXOAWT CYLLEeCTBEH-
HOTO W3MEHEHUSI MOSIOXKEHUA KOseca.

B KauecTBe ynpyrvx a/1eMeHTOB NO/BECOK Ha ABOMHbIX pbluarax MOryT NPUMEHSTLCS NPYXWHbI,
TOPCUOHbI, MHEBMATUYECKME W MMAPONHEBMATUYECKNE YCTPOICTBA.

NMOA3ECKA MAK-®EPCOH
Moagecka Mak-®epcoH (McPherson), OCHOBHbIM 3/1EMEHTOM KOTOPOI C/yXMT amopTu3aTopHast
CTOWKa, SIBNSETCA pasBUTMEM MOABECKM Ha ABOMHbLIX NOMEPEYHbIX pblyarax, HO MMeeT TOMbKO CHU-
3y OOMH WM [iBa NonepeuyHblx pbiyara (puc. 4.42).

CHU3y aMOpTU3aTOpHas CTolKa KPenuTcsl K MOBOPOTHOMY Kynaky (puc. 4.43), a cBepxy— K 6pbI3-
rOBMKY Ky30Ba aBTOMOOW/IA.

Mpv nNoBOpOTE YNpaB/isieMbIX KOJIeC amMopTM3aTopHasi CTolKa noBopayvMBaeTcsi BMecTe C 3a-
KPENIEHHOW Ha Hell NPYXMHOW, 4To TpebyeT NPYMEHEHNS B BEPXHE onope NOoALMNHMKA KauyeHus
WM CKOMBXEHWUS C HU3KUM 3HA4YeHWEM TpeHusl. BUHTOBblE MNPYXWHbI, PacrnofioXeHHble BOKPYr
amopTU3aTopHOIA CTOlKM, 06bIMHO yCTaHaBMBAKOTCS MOA, HEKOTOPbLIM YI/IOM K ee ocW. Takoii cno-
co6 YCTaHOBKM O6ecneynBaeT CHUXKEHWE BeSIMUMHbI «MOPOrOBOW XXECTKOCTW» MNOABECKM, Koraa
CHauyasia Mpy HeBOoMbLUMX BEPTUKA/IbHBIX YCUIMSX CO CTOPOHBLI KOMleca He MPOMCXOAUT CKaTus npy-
XWUHbI, @ 3aTeM OHa CXMMaeTCs A0BOJSIbHO Pe3KOo. 3TO NO3BOJIAET YCTPaHUTb HEMPUSTHbIE OLLyLLe-
H/ST MPU ABVXKEHMW MO OTHOCUTENBHO POBHLIM Aoporam. Moasecka Mak-®epcoH obecrneumBaeT He-
3HauNTE/IbHOE, MO CPaBHEHMIO C MOABECKON Ha ABOWHbLIX pblyarax, U3MEeHeHne pasBana Kosec npu
VX BEPTUKA/IBHOM MNepeMeLLeHunn.

K OCHOBHbIM NpeumMylecTBaM noABeckn Mak-depcoH criefyeT OTHECTU TO, YTO OHa 3aHWMaeT
HeGO/bLIOK 06beM ¥ co3aaeT yao6eTBa MpU MOMEepeyHoM pasMELLEHWI CUIOBOMO arperata, 4rto
06YC/0BU/IO €€ LUMPOKOE MPUMEHEHNE.
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Puc. 4.43. MepegHssa noasecka aBTomobuna BA3-2109:1 — wapoBas onopa; 2 — CTynuua;
3 — TOPMO3HOIN ANCK; 4 — 3alUTHBIA KOXYX; 5 — MOBOPOTHbIN Kynak; 6 — HWKHAA OnopHas valu-
Ka; 7 — npyXuHa NoABeckn; 8 — 3alWmTHbIN KOXyX; 9 — 6ydep cxkatus; 10 — BepxHsist onopHasi
valuka; 11 — pesnHOBbIN 31eMEHT BepXHel onopbl; 12 — 3awuTHbI Konnak; 13 — noAwmnnHuK
BepxHeli onopsbl; 14 — wrok; 15 — onopa 6ydhepa cxatus; 16 — Teneckonuyeckas CTONKa;
17 — raiika; 18 — 3KCLEHTPMKOBbIA 60NT; 19 — NOBOPOTHbLIV Kynak; 20 — Ban npuBoga nepes-
Hero koneca; 21 — 3alUMTHbI Yexon LWapHMpa; 22— HapyXHbIi WapHUP Basia; 23 — HWKHWIA pbl-
yar; a — CcToiika C Mo/sbiM MOBOPOTHbLIM pblYarom; 6 — CTOWKa C Le/lbHOMeTal/IMYecKnm
NOBOPOTHLIM pPblYarom
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Puc. 4.44. Cxema noABeCK/ Ha NMPOAO0JIbHbIX pblyarax

MHOIO3BEHHbLIE MOA3ECKU
MHOro3BeHHbIMI Ha3bIBAOTCS NOABECKM, Y KOTOPLIX MOBOPOTHbLIA Kynak Wi cTynuua Koneca co-
€OVHSIIOTCA C KY30BOM HE MeHee, YeM YeTblpbMsl 3BeHbAMWU. Ec/m y noagecku ¢ ABOWHbIMK none-
pPeyYHbIMU pbluaramyi pasfennTb 3T pblyark Ha OTAesIbHble, TO NOJyUMTCSt NpocTeiillas MHOTO3BeH-
Has nojBecka. BnepBble HACTOSLLYI0O MHOTO3BEHHYH MNEpeaHIo MNoABecky npuMeHuna dvpma
Audi B 1995 r. Ha aBTOMO6UNe Audi A4. [lpa HUSKHX @/TIOMUHUEBbLIX pblyara Kpenwiucb K nogpam-
HVKY Yepe3 pesnHOBbIe BTY/IKW, a K NOBOPOTHOMY pblyary — 4epes3 OAuH LIapoBOi LiapHup. Bepx-
HMe pbluarn Kpenuancb K Kynaky yepes3 OTAesflbHble LUapHMpbl, & K Ky30BY yepes3 BTY/kW. Takas
KOHCTPYKUMSA NO3BONMMAA YNYULUUTb XapaKTepUCTUKN yNpaBAsieMoCT! U YCTOWYMBOCTM aBTOMOGU-
N5, MO CPaBHEHWUIO C MOABECKON Ha ABOWHbLIX pblyarax.

M3meHeHWe hopMbl pbliaroB MHOTO3BEHHOM NMOABECKM AAET BO3MOXHOCTb HE TO/bKO BapbMpoBaTh
MPOCTPaHCTBO /19 pa3MELLEHNs arperatoB aBTOMOGUIS WM MHTepbeP CasioHa, HO W 3aaaBaTb xenae-
Mble XapaKTepuUCTNKM M3MEHEHUS pa3Basia WM KOMen Konec npy ABwxeHuu. MNpouecc pacyeTa v Tpex-
MEPHOro NMPOEKTUPOBAHNSA KauyeCTBEHHbIX MHOrO3BEHHbLIX MOABECOK He MOXeT 060iTck 6e3 npume-
HEHWS1 COBPEMEHHbIX KOMMbIOTEPOB M Nporpamm. B HacTosilee Bpems MHOrve Begylive npov3Boau-
TenM aBTOMOGWIEl UCMOMB3YHOT B CBOMX KOHCTPYKLMAX Takme TUMbl MOABECOK (CM. puc. 4.25).

MOA3ECKU HA MPOAONBbHBLIX PbIYATAX
HesaBucumasi nogsecka Ha Npodo/ibHbIX pblyarax (puc. 4.44) nonydaeTcs NpPoCTbIM NpucoenunHe-
HMEM Koneca K pblyary, pacrnofioXeHHOMY BAOMb MNPOAOJSIbLHOVM OCU aBTOMOGMAS W LUAPHUPHO
3aKpensieHHoOMY K Ky30BY WM NOAPAMHUKY APYTMM KOHLIOM.

B kayecTBe nojpamHMka 4acTo WUCNosb3yeTcA norepeyHas 6asika, NPUKpensieHHas K Ky3o-
By. Basnky MOXHO BbINOAHUTL B BuAe TpyObl, B KOTOPO MPOXOAUT TOPCUOH, SABNAOWMIACA
ynpyruMm 3neMeHToM nogsecku. lNogsecka nosyvaeTcs MPOCTO M KOMMNakTHOM W, KpOMe TOro,
ahhekTMBHO BOCMNpUHMMaeT 6GOKOBble YCU-
nvA. OHa 4acTo NPYMEHSeTCA B KayecTBe 3afj-
Heil nogBeckn Hebonbwux asTOMObGUNEN
(puc. 4.45). Mpy pa3melleHn nogBeckn nog
MOJIOM COXPaHAETCHA BHYTPEHHee MPOCTPaHCT-
BO GaraxHuka.

Mpn paboTe NOABECKM C NPOAOSIbHLIMU Pbl-
yaramu kosieca nepemMeLLatoTcs napasinesibHo
APYr Apyry U NpakTU4yecky He MpoUCXOAUT W3-
MeHeHVs yrna passasia. lMpy NpoxoxaeHun no-
BOPOTOB, KO/sleca Hak/OHATCA o4 Yr/ioMm,
paBHbIM KpeHy Ky3oBa. Takoii Hak/MoH npuBOAUT Puc. 4.45. ABTomo6unb Peugeot 206 ¢ He3a-
K HEKOTOPOMY YMEHbLUEHWIO CWMbl CLEMNIEHNA BMCMMOIi TOPCMOHHOW 3afHeli noaBeckoi
KOnec ¢ [OpOroii. Ha NPOAO/bHbLIX pblyarax
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Puc. 4.46. 3agHaa nogBecka aBTomMo6una Audi A2 ¢ TOPCMOHHOI 6ankoW

MOA3ECKM C TOPCYOHHOW BANKOW
MoaBecka C TOPCMOHHON Gasikoii (puc. 4.46) BeCbMa MOX0>Ka Ha MOABECKY Ha MPOAO/LbHLIX phlyarax,
C TeM OT/IMYMeM, YTO pblyary He COeAVHSIOTCS LUAPHMPHO C 6asikoli, a COCTaBsIOT C Heli eauHoe
uenoe. baska KpenuTca K Ky30BY He XecTKo, a LUapHWPHO (06bIYHO Yepes3 3/1acTUYHbIe BTY/IKM).
Banka npefcTtaBnseT coboii MOy KOHCTPYKLMIO, XXECTKYH0 Ha M3rmb, HO MoAAaT/IMBYK Ha Kpyue-
HVe, 4TO NO3BOJIAET Ko/siecaM ABWUraTbCA BBEPX W BHU3, He3aBUMCMMO Apyr oT Apyra. [lpu atom
ECTKOCTb 6asiku B MOMEPEYHOM HanpaB/IEHUN [O/KHA ObITb AOCTATOYHONR, UTOGLI paccTosiHMe
Me>kay Konecammn 6bi710 MOCTOSIHHBIM. B kayecTBe OCHOBHOTO YMpyroro s/eMeHTa B Takux noasec-
Kax yalle BCero MCMosb3ylTCs MPYXMWHbI.

MofBecka c TOPCOHHOW GaslkoiA, nosiBvBLLIascA B 1970-e IT., ceiivac LLIMPOKO NPUMEHSIETCS B KauecT-
Be 3a/iHeli NosBeckn Ha GOMbLUMHCTBE NepeaHENPUBOAHLIX aBTOMOGWIEN Masioro 1 CPeaHEro Knaccos.

MofBsecka C TOPCUOHHON GasIKON 3aHMMaeT MPOMEXYTOUHOE MOMOXKEHVE Me>kay 3aBUCUMbIMU
M He3aBUCMMbIMU NogBeckamu. K npeumMyllecTBam Takoil NoABECKU criefyeT OTHECTU HEBbLICOKYHO
CTOVMMOCTb U YA06CTBO MOHTaXa B MpOLEecce NpPoM3BOACTBA.

PErYNMPYEMBIE MOA3ECKU

Ky30B aBTOMOGU/ISA ¢ 06bIYHO MOABECKOK OMnyckaeTcs Mo Mepe 3arpyXeHHOCTU aBToMo6uns. Mpu
3TOM YNpyrMe aMeMeHTbl MOABECKM CXMMAlOTCA W paboTaloT B TAKOM COCTOSIHUM, YTO CHUKAeT
MMaBHOCTb X0fa. KpoMe TOro M3MEHSETCs MOSIoXeHUe (hap N MOXET HapYLUMTLCS YNPaBiseMOCTb
aBTOMOGM/ISA. [ 15 Toro, yTobbl NOAAEPXMBATL YPOBEHbL MO/A Ky30Ba NOCTOSIHHLIM, HE3ABUCUMO OT
3arpyskm aBTOMOOWSIS, B KOHCTPYKLMM MOABECKM 4acTO WUCMOMb3YHT MHEBMATUYECKME ynpyrue
3N1eMEHTBI, KOTOPbIE MOAKAYMBAOTCS BO3MAYXOM OT CMeLuasibHoro komnpeccopa. CUCTeMbl perynu
POBKYV YPOBHs1 Nona Ky30Ba 00bIYHO YCTAHAB/IMBAKOTCA Ha AOPOr1e U GosbLUMe MOAENM /1S UCKITHO
UEeHVs1 BO3MOXHOCTW MpPOCEeAaHnsi 3arpy>XeHHOro aBTOMOGUIIS.
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Puc. 4.47. 3agHaa nHeBmaTuyeckaa nogsecka aBTtomobuss New Range Rover: a — Bug
c3apgun; 6 — Bug cnepean; 1— Kpennenns nogpamHuka; 2 — npaeblii NTHEBMOOAIOH; 3 — npa-
Bblli HWXKHWIA ABOWHOW pblyar; 4 — cTtabunu3arop nonepeyHoi yCToRuMBoCTW; 5 — NeBbIi MHEBMO-
6a/1NOH; 6 — NEBbIN HWKHUIA ABOWHON pblyar; 7 — 3a4HWI COeAMHUTENbHBIA KnanaH; 8 — npasasi
3a4Hss cTynuua; 9 — npasblii amopTusatop; 10 — npasblii BepxHUiA ABOVHONA pbivar; 11 — nesbliii
amopTunsatop; 12 — komnpeccop; 13 — neBas 3a4Has cTynuua; 14 — neBbiid pbluar; 15 — neBblit
BEPXHWI1 [BOIHOI pbluar; 16 — NeBbIli 3a4HUIA AATUMK BbICOTbI; 17 — 3aAHWiA nogpaMHuk; 18 — npa-
BblA 3aHUIA AATUYMK BbICOTbI; 19 — npasblil pblyar
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Puc. 4.48. 3agHaa nopsecka aBTomo6una Audi Allroad. B kayecTBe ynpyrux 3/1€MeEHTOB
MCNONb3YTCA MHEBMAaTUYECKMe 3/1IeMeHTbl pyKaBHOro Tuna

CuctemMbl BblpaBHMBAHUS Ky30Ba NPUMEHSOT ABYX BMAOB. OHWM MOryT cpabaTbiBaTb CpaBHU-
Te/IbHO Mefl/IeHHO, OCOGEHHO AJ19 PEeryIMpoBKM CTATUYECKOrO MNOJIOKEHUA B 3aBMCUMMOCTU OT Ha-
rPY3Ku, Wi AOCTATOYHO ObICTPO A1A pearmpoBaHus Ha NnepexofHble MpoLeccbl BO BPeMs fBUXe-
Husa. MpocTelilne, MeaneHHO paboTarlme CUCTeMbl, YNPaBAsOTCS BOAUTENEM U CXKaTbli BO3AyX
B HWX NOCTYNaeT OT 3/1EKTPONPUBOLHOIO KOMMNpeccopa Yepes KnanaH, ¢ NMoMOLLbI0 KOTOPOro MOX-
HO MofkKauaTb CMCTEMY WM cOpocuTh B Hell AaBneHue. bonee Aoporve 1 CnoXHble YCTpoiicTBa pa-
60TaloT NOSHOCTLI0 aBTOMaTUYECKM, WU MPWU 3TOM WCMOMNb3YKTCA AaTYMKU BbICOTbI Ky30Ba, YCTPOW-
CTBa A/19 PeryMpoOBKN BbICOTbl U UCTOYHWK 3HEPTUW A1 NPOBEAEHUSI PEry/IMPOBKM.

AsTOMO6UNL New Range Rover vMeeT nepefHiOl M 3a[HI0K MNHeBMaTu4eckue noaBeckn
(pyc. 4.47), cHabxalwmecs CxaTbiM BO34yXOM OT HEeOO/bLUOr0 Komnpeccopa C 371eKTPonpuBo-
Jom. Kaxgoe koneco 060pyfoBaHO AATUMKOM BbICOTbI Haf YpoBHeM goporu. Pa6otoit noasecku
ynpaBnsieT cneyuanbHblii MUKPOMPOLECCOP C MOMOLLB0 CUCTEMbI K/lanaHoB.

Takas KOHCTPYKLUSI NOABECKW HE TOJIbKO 06ecrneymBaeT MOCTOSHCTBO YPOBHS Ky30Ba He3aBu-
CMMO OT 3arpy3ku aBToMOOU/IA, HO ¥ aBTOMaTUYECKN U3MEHSET OPOXHbIA NPOCBET B 3aBUCUMOCTU
OT CKOPOCTN [BWXEHUA aBToMOOWMNA. MuKponpoLueccop Takke ynpasnseT AaB/ieHVeM BO3fyxa
B OTAE/bHbIX NMHEBMATUYECKMX 3NeMeHTax NoABecku, yaydllas noBefeHue aBTOMOOWNS Ha pas-
JINYHBIX gOporax.

B HacToslee BpemMs NHeBMaTuyeckue NoABECKN C MHTErPUPOBAHHLIM PerysiMpoBaHvem ycra-
HaB/IMBAKOTCA Ha HEKOTOpbIX aBToMoOWIaX Mercedes, Audi (puc. 4.48) v ap.

AKTUBHbIE NMOA3ECKN
MoaaepxaHue NOCTOSHCTBA YPOBHSI Ky30Ba 06ECMEUMBAIOT He TO/IbKO MHEBMATUUYECKME, HO W TUf-
ponHeBMaTuhyeckMe noaBecku. B TedeHue MHorux neT pvpma Citroen o6opyfoBasia CBOM aBTOMO-
6UIN TMAPONHEeBMATMYECKO NoABeckol A1 o6ecrneyeHnst NOCTOSIHHOTO YPOBHSA Mojia Ky3oBa 1 13-
MEHeHUs [OPOXHOTo MpocBeTa Mo XenaHuw BoguTens. Ceiidac MHorve (vpMbl 3aHUMMAtOTCS
pa3paboTKoil aKTUBHOM MojBecku. B mgeane akTuBHasi nogpecka o6ecnedynBaeT C OAHOl CTo-
pOHbI BO3MOXHOCTb MEepeMeLleHnst Konec Mo TPaeKTOpUsM, KOMUPYIOLMM AOPOXHbIE HEPOBHO-
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Puc. 4.49. T'mgponHeBmaTtnyecka nogsecka Hydroactive atomo6unsa Citroen C5 moxeT ns-
MEHSITb CTeNneHb XEeCTKOCTU U KO3 PULMEHT geMnnpoBaHna B COOTBETCTBMU C YC/IOBUAMMU
OBWKEHNSA: 1 — WMHTErpuMpoBaHHbIii y3en rMapoTPoHUK; 2 — CTOWKM nepefHein nogsecku; 3 — ne-
pegHuli perynaTop XecTKoCTu; 4 — nepeaHuin 3NeKTPOHHbIA AaTuuK NONoXeHUs; 5 — 3agHue rma-
ponHeBMaTUYecKne LUAVHAPLI;, 6 — 3afHWIA PerynsTtop XeCTKOCTU; 7 — 3a4HWiA 3NEeKTPOHHBIN
OaTynK NonoxeHus; 8 — 610K ynpasnieHus; 9 — gaTumk NoNoXeHns pynesoro koneca; 10 — pe-
3epByap 4715 XUAKOCTU rnapocmcTemsl; 11 — neganv «rasa» 1 Topmosa

CTW, a C ApYroil — COXpaHsieT ypoBeHb Nosna Ky3osa. [po6nema cocTouT B TOM, YTO A/ pa6oThbl Ta-
KO noaBeckn HeoBXOAMMO 3apaHee OLEHVBATb Ha/IMYME U BEIMUMHY HEPOBHOCTEN Nepes, aBTo-
MO6uIeM, MOTOMY UTO Jito6asi MexaHWYeckasi CUCTeMa XapakTepusyeTcsl 3anasfblBaHWEM CBOETO
cpabatbiBaHMA. CyluecTBYHLIME Ha CErOAHSLIHWA AeHb 3KCNepyMeHTaslbHble CUCTEMbI 06ecneym-
BAlOT MOCTOSIHHYIO OLLEHKY Harpysku, NpUXoAsiLieiicsi Ha KaX[Joe Ko/ieco, U Nnpu ee yBeimyeHun
(HanpuMmep, Korga Kosmieco HaeaXaeT Ha NpensiTCTBUE) MMAPaBINYECKUIA LUAMHADP MPUNOAHUMAeT
KOMeco, a npyv yMeHbLUEeHUW Harpysku onyckaeT. mapaBnnyeckue CUCTEMbI, UCMOMb3yeMble
B Takux nopseckax, Tpe6ytoT 6osbLIoi MoLLHOCTV npuBoga (okono 10 KBT) 1 He MOryT 6biTb peKo-
MeHJOBaHbl A1 LUMPOKOro MPUMEHEeHUs, Mo KpaviHeil mepe B HacToslliee Bpems. Kpome Toro,
Npeuu3oHHbIE TMAPABNYECKNE Y3/1bl CTOSIT JOPOro, a NpY BbIXOAE VX U3 CTPOSI NOABECKA NOJSHO-
CTbi0 TepsieT paboToCNOCOBHOCTb.

dupma Citroen npu cos3gaHum cuctembl Hydractive nowia no gpyromy nymv, BHeCS U3MEHEHUS
B CBOK rMaponHeBmartuyeckyto nogsecky (puc. 4.49).

MopaBecka 6blia AOMosIHEHA ABYMS TMAPOMHEBMATUYECKUMU YNPYTMMU 3M1EMEHTaMU, BKIHO-
YEeHHbIMU B KOHTYpbl YNpaBfeHus nepegHein n 3afHeli NoABECOK, CUCTEMOW KianaHoB, ynpasisie-
MbIX MUKPOMPOLLECCOPOM, KOTOPbIA MO>KET U3MEHATb Kak>KeCTKOCTb YMPYTX 3/IEMEHTOB, Tak U amop-
TU3MpyloLLMe CBOMCTBA (MyTeM W3MEHEHUS NPOXOAHbIX CEYEHWI KIanaHoB).

®upma Citroen paspaboTtana Takxe cuctemy Activa, B KOTOPO/ MCMOMb3ylOTCA ABa rMapasnu-
YeCcKnx UUNnHAPa, PacnosioXeHHbIX Mo AuarOHann B NMPOTUBOMNOSIOXKHbBIX «yT/iax» aBTOMOOUNSA me-
Xy Ky30BOM M nojaseckoli. Cuctema BbICOKOTO AaBfieHNsl OrpaHnyYnBaeT KpeH kKysosa Ao 0,5°, yto
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ons sogutens Boobuwe HeowyTumMo. 3anac B 0,5° goctatoyeH Ans nNpefoTBpalleHnss pbiCKaHns
aBTOMO6UNSA, obecneunsast, NPakTUHECKU BeEPTUKa/IbHOE MOJIOXEHME Ky30Ba, KOrja aBTomMoOusb
[ABWXETCS Ha noBopoTe. JTO rapaHTUMpyeT BepTUKa/lbHOE MOJIOXKEHMNE KOMeC U XOPOLUYH YCTOW-
YMBOCTb.

B 1999 r. komnaHus Mercedes co3gana cuctemy ABC (Active Body Control — aKTWBHBIA KOHT-
ponb MosIoKeHns Ky3oBa). OCHOBHbIMK 35ieMeHTamMu nogasecku (puc. 4.50) B 3Tol cucTeme ABNSA-
l0TCS cneupasnbHble amopTM3aTopHble CTOMKKM, B KOTOPbIX NPYXWHA HaxXoauTcs B UMAMHAPE, U Ha
NPY>XMHY MOXET BO34eliCTBOBaTb MOPLUEHb, NepeMelLaeMblii AaBNeHNeM XUAKOCTU OT rmapasnu-
4YeCcKoro Hacoca W AByX rmapoakkymynsaTopoB.

Mapasnuyeckas cuctema paboTaeT napansienbHO € MPYXUHOM W 0BbIYHBIM aMOopTU3aTOPOM,
NoO3TOMY MpW BbIXOAE U3 CTPOS 3TOM CUCTEMbI COXPaAHAETCH BO3MOXHOCTb ABWXEHNUS aBTOMOOWASA.
Cuctema ABC He ycTpaHsieT NosIHOCTbIO konie6aHuii Ky30Ba, HO OrpaHMyYMBaeT ux YacTtoty. MoTtpeb-
NleHne JOoNOMHUTENIbHOM 3HEeprumn orpaHnyeHo Ao 3 kBT. YnpaBneHve noABeCcKOi OCyLLecTBsSeTCA
C MOMOLLLIO ABYX MWKPOMPOLLECCOPOB, MOJyYatomx curHanbl oT 13 gatumkoB. Takas nopgsecka
No3BOMSET OTKasaTbCs OT CTabuNn3aTtopoB MOMNEPeYHOW YCTONYMBOCTU, @ M3MEHEHMWE XECTKOCTU
YNpyrux 3/1EMEHTOB AaeT BO3MOXHOCTb 3HAUUTE/IbHO OrpaHuyMBaTth KPEH Ky30Ba, YTO MOJIOXKM-
TeNbHO B/MSET Ha YCTONYMBOCTb U YNPaBnsaeMocTb aBTOMOOW/ISA.

OCOBEHHOCTV MOA3ECOK MPY30BbIX ABTOMOBW/IEN

B KOHCTPYKUMW 6GOMbLUMHCTBA TPY30BbIX aBTOMOGM/IEN, NpULEnoB M aBTOGYCOB NPUMEHSOTCA
3aBUCMMble MOABECKM Ha NPOAOsbHLIX MOMY3NIMNTUYECKMX JIUCTOBBLIX peccopax (puc. 4.51). B rpy-
30BbIX aBTOMO6W/AX M aBTobBycax Harpyska Ha 3afiHUii MOCT MOXET MEHSTLCS B 3HAUUTESbHbIX
npegenax B 3aBUCMMOCTU OT MacChbl NMepeBO3VMOro rpy3a M KO/MYECTBa Naccaxupos. MoaTomy
peccopHasi NoABecka 3afHero MocTa, NOMMMO OCHOBHOI PECCOpbI, COAEPKUT AONOMHUTESbHYIO —
nogpeccopHuk. OCHOBHasi peccopa CpefHeili 4acTblo KPEenuTcs C MOMOLbI0 CheunanbHbIX
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Puc. 4.51. 3apgHAs peccopHas noABecka rpy3oBOro aBTOMOOGWUMSA: 1 — YLIKO peccopbl;
2 — pe3uHoBas BTy/Ka; 3 — KPOHLWTENH; 4 — BTynka; 5 — 6onT; 6 — waitba; 7 — naneu,;
8 — pesnHoBble BTY/KKW; 9 — waliba npyxuHHas; 10 — raiika; 11 — KpOHWTelH; 12 — BTy/ka
pe3nHoBas; 13 — BTy/nka; 14 — nnacTtuHa cepbru; 15 — 60nT; 16 — xomyT; 17 — KOPEHHOW JINCT;
18 — rnwmctbl peccopbl 19 — ponosniHuTenbHasa peccopa; 20 — cTpeMsHka; 21 — Haknagka;
22 — 3afHuWiA MOCT; 23 — amopTu3aTop; 24 — pe3nHoBas nogdyLlka; 25 — JIOHXEPOH pambl

XOMYTOB — CTPEMSIHOK — K 6asike mocTa. KoHUpbl peccopbl KpemsdTcs K pame aBTOMOGWAsA Mo-
CPeACTBOM CheunasibHbIX KPOHLUTEeNHOB. MOCKOMbKY AfMHA PeCccopbl MpU ee npornée M3MeHsieTcs,
OV/H U3 KOHLIOB PECCOpbl AO/MKEH VMETb BO3MOXHOCTb MPOAO/IbHOMO MEpemMeLLeHNsi OTHOCUTE/IbHO
pambl. C 3TO/ LieNblo NPUMEHSIIOT cneLyasibHble KPOHLUTENHbI C KavaloLlelicsi cepbroii, CKoMb3silime
W 3/1aCTUYHbIE OMNOPbI.

MoApeccopHNK UMEET MEHBLLEE YNC/IO JINCTOB, YeM OCHOBHAas peccopa. B cpefHeli yacTu oH Tak-
Xe Kpenutcsl K 6asike MOcTa, 06bIMHO CBEPXY OCHOBHOM Peccopbl, @ ero KOHLbl He KPensTcs K pame.
Ha pawve, HanpoTViB MAOCKMX KOHLIOB MOAPECCOPHMKA, YCTaHaB/IMBAKOT YMOPHble KPOHWTeHbI. Kor-
[a aBTOMOGW/b He HarpyxeH, paboTaeT TO/bKO OCHOBHas peccopa. [py onpeAeneHHoi Harpyske
OCHOBHas peccopa npormbaeTcs Tak, YTO KOHLbl MOAPECCOPHUKA YNNPAKOTCA B KPOHLUTEWHbI, U pec-
COpbl HauYVHalT paboTaTk COBMECTHO. py 3TOM CyMMapHast XecTKOCTb MOABECKM YBeMYMBAETCS.

B noaBecke COBPEMEHHbIX Fpy30BbIX aBTOMOGUENR, Npuuenos, NonynpuLenoB 1 aBToGycoB
4yacTo MpPUMEHSIETCA NHEeBMaTuyeckas noapecka. [MHeBMOMNoABecka fierye peccopHoi, obecneun-
BaeT 60siee BbICOKYIO NaBHOCTb X04a W AAeT BO3MOXHOCTb peryimpoBaTb paccTosiHue OT rpy3o-
BO MnaTcopmbl WM Nosia Ky3oBa A0 MOBEPXHOCTW JOPOrM. 3TO 0COBEHHO BaXHO A/ TPY30BbIX
aBTOMO6uNen, rae Heo6xoauMo O6nerynTb MPOLLeCC MOrpy3KU-pasrpy3km aBTOMOGWAS y naHay-
COB, CK/TafCKMX MOMeLLeHUA 1 T. N. HekoTopble aBTOMOGMAM UMEKT cneuuanbHbie My/bTbl ynpas-
NeHus ons PerysiMpoBKU BbICOTbI TPY30BOM MaaThopMbl MPU HAXOXAEHWU BOAUTENS BHE aBTOMO-
6una. MNHeBmaTMyeckasa nogsecka aBTobycoB (puc. 4.52) obecneumBaeT MOCTOSHCTBO YPOBHS
nosa BHe 3aBMCHMOCTM OT KO/MYeCcTBa NacCaXupoB, YTO yBennyvMBaeT KOMopT 1 6e30nacHOCTb
npu mx nocajgke u Bbicagke. KOHCTPyKUmMA MHEBMATUUYECKMX NOABECOK HEKOTOPLIX aBTOOYCOB AaeT
BO3MOXHOCTb [JOMO/THUTE/IbHO MOHMXaTb YPOBEHb MOMa Ha OCTaHOBKaX.
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Puc. 4.52. NMHeBMaTnyeckasa noasecka Puc. 4.53. banaHcupHaa nogsecka
aBTObGYyCa

Ecnm cocegHne MOCTbI MHOTOOCHOTO Fpy30BOr0 aBTOMOGUAA, npuuena wim noaynpuuena pac-
NnosIoXKeHbl 6/IM3KO APYyr OT Apyra, MOXET NpUMeHATbCS 6anaHcvpHas nogsecka (puc. 4.53). Mpn
Takux noABeckax MOCTbl KayaloTCsi Ha COEAMHEHHbIX C HUMWM U C peccopamu 6asiaHCUPHbIX pblya-
rax. Mpn 3TOM peccopbl BOCMPUHUMAIOT TOJSIbKO CWUMY TSHKECTM aBTOMOOMIISA, a TAroBas M TOPMO3-
Hasl CWibl, a TaKkkKe peakTUBHbIA M TOPMO3HOW MOMEHTbI NepefatoTcst TONKALWMMA 1 peaKkTUBHbI-
MM wtaHramn. CocegHue MOCTbl OMMPAIOTCS Ha KOHLb! O6LUMX peccop, a Peccopbl CpeaHeli YacTblo
KpensaTcs K CTynuuam, KOTopble MOryT MoBOpayvMBaTbCs OTHOCMTE/IbHO Ocu BanaHcupa 3akpen-
JIeHHOIA Ha pawme.

§28

MOCTbI

MocCTbl aBTOMOGUAA CAYXaT ANa NOAAEPKaHUA pambl U Ky30Ba M nepefjayn OT HUX Ha Korneca Bep-
TUKaNbHOW Harpys3ku, a Takke AnA nepefjaynm OT Kojec Ha pamy (Ky30B) ToO/KawLwumx,
TOPMO3HbIX U GOKOBbIX YCUNIA.

Ha puc. 4.54 npuBepgeHa knaccudmkaLms MoOCTOB.

B 3aBMCMMOCTM OT TUNa ycTaHasBMBAEMbIX KOJIEC MOCTbI NOAPa3fensoTca Ha Beaylive, ynpa-
BfISieMble, KOMOUHMpPOBaHHbIE (Beayluve 1 ynpasnsiemMble OLHOBPEMEHHO) M NOAAEpPXMBAIOLLME.

Begyuwmnii mocT (puc. 4.55) npegHasHadeH gna nepegayn Ha pamy (Ky30B) TOMKAKOLMX YCUWIA
OT BefyLMx Kosiec, a Mpu TOPMOXEHUN — TOPMO3HbIX YCUNIA.

Puc. 4.54. Knaccudgukaumss MOCTOB aBTOMOGMASA
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Puc. 4.55. Begywwuii nepefHuii mocT aBTomo6uns 4x4

Beaylmin MoCT npu 3aBUCUMOl NoABECKe MpeAcTaB/iseT COH0M XeCTKy nycToTenyro 6anky, Ha
KOHL,@X KOTOPOM Ha MOALIMMHUKAX YCTaHOBMEHbI CTYNULbl BeAyLX KOMec, a BHYTPU pasMeLLeHbl
rnaesHas nepepava, guddrepeHupan v nosyocu.

Beaywmii MOCT npuv He3aBMCUMOI NOABECKE BbLIMOMHAETCS pa3pe3HbiM, NpU 3TOM  KapTep
rnaBHOli Mepedayn 3akpensisieTcs Ha pame, a Noslyocy BbIMOJHATCA KayaloLMMUCS.

Basiky Hepa3pe3HbiX MOCTOB (3aBMCHMMAas MOABECKA) BbIMOSHSIOTCS pPasbeMHbIMA U HEpPa3beM-
HbIMW, & Mo CMOCOGY U3rOTOBEHNS — LUTAMMOBAaHHLIMU WM NUTbIMK. PasbemHas 6aska nmeeT no-
nepeyHblili pasbem Mo kapTepy MaBHOW Nepefayy 1 COCTOUT U3 ABYX YacTell, CoeAMHEHHbIX GoTamm.

KapTep pa3beMHOro BeAyLLero MocTa 06bIYHO OT/IMBAKOT U3 KOBKOTO YyryHa. KapTep cocTouT 13 AByX
COEANHEHHBIX MexXay COB0In YacTell, MMEeLMX pasbemM B MPOAOMBLHON BEPTMKa/IbHOW niockocTn. Obe
YacTu kapTepa MMeloT rop/IoBMHbI, B KOTOPbIX 3arMpeccoBaHbl 1 3aKpeneHbl CTaslbHble TpybyaTble Ko-
Xyxu nonyoceid. K HAM npvBapeHbl OMOpHbIe MIOLLAAKM YNPYTX 3MEMEHTOB U dyiaHLbl Ast KpenieHus
OMOPHBIX ANCKOB KONMECHBIX TOPMO3HbIX MEXaHW3MOB. PasbeMHble Beaylle MOCTbl MPUMEHSIOTCA Ha
NErKOBbIX aBTOMOOWNAX, a TaKkKe Ha rpy30BblX aBTOMOOMW/ISX Masioii U CpeaHel rpy30nogbeMHOCTH.

KapTep HepasbemMHOro LITaMnoOBOYHO-CBAPHOrO BeAyLlero Mocta (Tuna 6aHKo) BbINOSHSET-
C B BUAE LENbHON 6asikm € pa3BUTOM LEHTPasbHOM YacTbio B dhopme Konbua. Banka uveet Tpy6-
yaToe CeyeHVe U COCTOUT M3 ABYX LUTaMMOBaHHbIX CTa/IbHbIX MOSIOBUH, CBApEHHbIX B MPOAOJILHOMN
naockocTn. CpefHas YacTb 6asikM MoCTa npefHasHauyeHa [/ YCTaHOBKU KapTepa rnaBHOl nepe-
Jaun n audpdpepeHumana. K 6anke mocta nprBapeHbl OMOPHbIE YallKU NPYXWH NoABeCcku, chnaHupl
[ONA KPenJIEHNs1 OMOPHbIX [MCKOB TOPMO3HbIX MEXaHW3MOB W KPOHLUTElHbI KpenneHusi aetanei
noagBeckn. HepasbeMmHble LUTaMMNOBOYHO-CBApHble BeaylumMe MOCTbl MOy4YMIM pacrnpocTpaHeHue
Ha NTErkoBbIX aBTOMOBUSIX U PY30BbIX aBTOMOOWSIX Masoli U cpeaHeld rpy30nogbeMHOCTU. ITn
MOCTbl MPU HEOGXOAVMMOW MPOYHOCTM U XECTKOCTM MO CPABHEHMIO C Hepa3beMHbIMK MOCTaMu
MMEKT MeHbLUne Maccy U CTOMMOCTb U3rOTOBJIEHUA, a TaKXKe OHU yp,o6Hee npu pemMmoHTe N perynun-
pOBKe rNaBHON nepepaun.
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Puc. 4.56. Hepa3beMHblii MOCT rpy30BOro aBTomMo6uas

HepasbeMHblii nnToli BeayLwin mocT (prc.4.56) u3rotaBAnBaloT M3 KOBKOTO YyryHa W CTauin.
Basnka mocta umeeT npsmMoyrosibHoe ceveHne. B nosiyocesbie pykasBa 3anpeccoBbiBAOTCA TPY-
6bl 13 NEerVPOBAHHON CTa/I, Ha KOHLAX KOTOPbIX yCTaHaBAMBAKOT CTynuUbl konec. ®naHubl npeg-
HasHaueHbl /19 KpensieHWs OMOPHbIX AWCKOB TOPMO3HbIX MexaHW3MOB. HepasbemHble NinTble Be-
Jyupie MOCTbl MOMYYUIN NMPUMEHEHNE Ha TPy30BbIX aBTOMOGW/AX 60MbLUIOK IPY30MN04bEMHOCTY.
Takve MOCTbl 06/1a4al0T BbICOKOW XXECTKOCTbI M MPOYHOCTBLIO, HO UMEKT GOJbLUY0 Maccy U raba-

pUTbI.
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Hepa3sbemHble Begywue MoOCTbl 6o0nee yaobHbl B 06CAYXMBaHWW, 4YeM pasbeMHble,
T. K ANs [ocTyna K raBHOW nepegadve v andydpepeHumnany He TpebyeTcs CHUMaTb MOCT C aB-
TomMo6uns.

Ynpasnsemblii (06bIMHO NepegHuin) MocT (puc. 4.57) npepcTtaBnsieT coboi Ganky, B KOTOPOWA
Ha LUapHMpax ycTaHOB/EHbI MOBOPOTHbIE Landbl U CoeauHUTENbHbIE 3NeMeHTbl. OCHOBOI ynpas-
JIAEMOr0 MOCTa MOXET C/Y)XWUTb XXeCcTkas LuTamnoBaHHaa Ganka Wim nogpamHuK.

KoM6buHupoBaHHbIli MOCT (puc. 4.58) BbIMOMHSAET (OYHKUMM Beayllero v ynpasisiemMoro
MOCTOB, MNPVMEHSIETCH, Kak Npasuio, B KayecTBe NepefHuX MOCTOB MepefHenpuBOLHbIX JIErKo-
BbIX aBTOMO6GWNEli Ha NOIHOMPUBOAHBLIX aBTOMOOUNAX WU, pexe, B KayecTBe MPOMEXYTOUHbIX
N 3afHMX MOCTOB. K MosiyoceBOMY KOXYXy KOMOGWUHMPOBAHHOIO MOCTa MPUKPENISAIT LIApOBYIO
ornopy, Ha KOTOPOI MMENTCS LIKBOPHEBbIE Masiblbl. Ha nocnegHux ycTaHaBMBalT MOBOPOTHbIE
Kynaku (uandbl). BHYTpU LIapoBbIX ONOP U MOBOPOTHBIX Ky/NakoB HaxOAWTCA KapAaHHbIA LuapHUp
(paBHbIX Yr/10BbIX CKOPOCTEN), Yepe3 KOTOpbI OCYLUEeCTBASETCA NPUBOJA Ha Beaylive v ynpasns-
emble Koreca.

MoapepxusBalrowmnii MOCT npegHasHayeH TOMbKO AN nepefayn BepTUKasibHOW Harpysku
1 TOPMO3HbIX yCunuii OT pambl (Ky30Ba) K konecam aBTomo6wuns. OH npepacTasnsieT coboli Ganky,
Mo KOHLaM KOTOpOl Ha MOALMMHMKAX YCTaHOBMEHbl CTynuubl Konec. Mogaepxusatolye MOocCTbl
NPUMEHSAIOT Ha Mpuuenax v nonaynpuuenax, a Takke Ha nepegHenpuBOAHbIX NIETKOBbIX aBTOMOGU-
nax (cMm. puc. 4.46).

Pnc.4.58. KoM6UHMPOBaHHbIN MOCT



[ TABA

PyneBsoe ynpaeneHve sBNs-

€TCA OfHOI U3 BakHENLL NX PyﬂeBOe

CUCTEM YNpaBfeHnst aBTo-
Mo6UeM, MCMosb3yeTcs yn paBn e H |/| e
BOAWTE/IEM MOCTOSIHHO MpK

[BWXEHWUN, OKa3blBaeT Cy-

LLECTBEHHOE B/UsIHVE Ha 6e3-

OMacHOCTb ABWKEHUSA 1 YTOM-

NsemocTb BoauTens. OCHOB-

HOE Ha3Ha4eHve py/eBoro

ynpaeneHus — o6ecneuu-

BaTb M3MEHEHME Hanpas/e-

HUS IBUXKEHNS.

829

HASHAYEHWE PYNIEBOI'O YMNPAB/IEHUA.
ClrNoCOBbl NMOBOPOTA ABTOMOBWA

MockosnbKy opraH ynpaefeHns — pyJ/ieBoe KOJIECO — MOCTOSHHO HaxOAWTCA B pykax BOAMTENS, OHO
Ha COBPEMEHHbIX aBTOMOOMW/IAX BbIMOMHAET TAKTe UHDOPMALMOHHYO COYHKLMKO — MO YCUMsim, BUbpa-
LMAM Ha py/IEBOM KOJlece MpoVCXOoauT nepejada BOAUTENo MHpopMaLyn O COCTOAHUN [OPO>KHOro no-
KPbITUSA, Harpy>KeHHOCTW KOHTaKTa Kosiec C JOPOroi.

PyneBoe ynpaBfieHMe aBTOMOOMNSA [JON>KHO o6ecrneumBaTb OLUyLIAeMyl0 BOAUTENIEM CBA3b
Me>Kay YI/IoM NOBOpOTa PY/IEBOr0 Kosieca WM HampaB/ieHUEM [ABWXEHWS aBTOMOOWNS, 06nagaTb
BbICOKOW HafeXHOCTbO. YCunusi, Heobxoaumble ANs ynpaBfeHus, He AO/MKHbI NPUBOAUTL K MOBbI-
LUEHHOW YyTOMMISIEMOCTV BOAMTENS U B TOXE BPEMSI AO/DKHbI MH(POPMMPOBATL €70 O COCTOSHUN KOH-
TakTa ynpasnsemblx Kosiec ¢ Joporoii (obecneunBatb «4HyBCTBO AOPOrn»). OT pyneBoro ynpasneHus
3aBMCUT MUHUMa/IbHBIA paguyc MoBOpOTa aBTOMOOWNSA Ha OrpaHWYeHHbIX naowaasx. KoHCTpyk-
LMs py/IeBOro ynpaB/ieHUs He A0/hKHA nepefaBaTh yYAapHble Harpy3ku OT HEPOBHOCTEN JOpOr Ha
pykv BOAMTENS.

Bce nepeuncneHHble Bbille TPebOBaHNA yUMTbIBAOTCA NPW NPOEKTMPOBAHWMWU PY/EBOrO yrnpas-
neHuns.

N3MeHUTb Hanpas/fieHve ABWKEHUA aBTOMOOUISA MOXHO [BYMS pas/iMyHbIMU criocobamu: 3a
CyeT NoBOpOTa KOMec Wim 3BEHbEB aBTOMOOGUAA B FOPU3OHTasIbHON MIOCKOCTU (KMHEeMaTUyecKuii
cnoco6) wm 3a CYeT Co3faHnA Ha Kosnecax rnpasoro 1 1eBoro 6opra pas/inMyHbIX Mo BeMYmMHe Wi
Nno Hanpas/EeHWN0 MPOAO/IbHBLIX cun (CUNoBOM cnocob) (puc. 5.1T).

[ 19 ynpaBneHns 60/bLUIMHCTBOM COBPEMEHHbIX aBTOMOOUNEN NPUMEHSETCA KUHEMATUYECKMit
Cnoco6, KOTOpbIi MOXET ObITb peasin3oBaH NyTeEM:

— noBopoTa ynpasnsiemoii ocu (puc. 5.1a);
— noBOpOTa ynpas/isiembix Konec (puc. 5.16);
— MOBOpOTa COY/IEHEHHBIX 3BEHLEB (CKMadbliBaHWA pambl) (puc. 5.1 B).
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Puc. 5.1. Cnocobbl NoBOpOTa KOMTIECHOM MallWuHbI: & — 3a CYeT NOBOpOTa ocu; 6 — 3a cyer
noBopoTa ynpasasembiX KOnec; B — CknafblBaHWEeM pambl; I — CWU/I0BbIM CMOCO60M

MoBOpOT ynpas/sieMoil ocm — 3T0 Hambosee CTapblil U3 U3BECTHbIX CNOCO60B ynpasneHns. OH
NPUMEHANCA eLle Ha OBYXOCHbIX ry>KeBbIX NoBO3kax. [pu Takom crnocobe ocb C konecamu nosopa-
yMBaslaCb OTHOCUTE/ILHO LUKBOPHSA, YCTAHOB/IEHHOTO B LEHTPe MoBO3kW. Cuctema ynpas/ieHus
noslyyanacb OYeHb MPOCTOW, HO TpeboBana CUMbHOMO Cy>KeHUs nepefHeli YacTu Ky3osa Ansd nepe-
KaTblBaHVS1 ynpaB/sieMbIX Konec, He obecneuvBana femndupoBaHns ygapoB OT HEpPOBHOCTEW
[OpOrY Ha opraHbl yrnpasieHns 1 Npu MnpefesibHbIX yriax noBopoTa OCY BO3HMKasa OnacHOCTb
60OKOBOr0 ONPOKMAbIBAHWA W3-3a YMEHbLUEHWS MOWaayM onopbl aBToOMO6UNS.

[, 18 yaCcTUYHOro ycTpaHeHusl ykasaHHbIX HeAOCTATKOB MbITa/ICb 3aMEHUTb Yrpas/iAeMyto OCb
OOHWM KO/IeCOM, YCTAHOBJ/IEHHbIM MO LEHTPY aBToMob6uas (Hanpumep, aBTomMobunb K. BeHua
(cm. puc. 1.2). B HacTosiee Bpemsi Takad Cxema MoBOpOTa OCTaslaCb Ha [ABYX- W TPEeXKONIEeCHbIX
TPaHCMNOpPTHbIX cpeacTBax. MoBOPOT ynpasBnsemMoli ocy CerogHs NPUMEHSIETCS TOMbKO Ha npuuenax.

MpuHUMN ynpaBneHnsa 3a CHET NOBOPOTa COYSIEHEHHbIX 3BEHLEB MPYMEHAETCA B Cny4ae, Korja
Konieca TPaHCMOPTHOIO CPeACcTBa UMEKT 60/blunMe pasMepbl U NMOBOPOT Ka>KAOTO U3 HWUX 3aTpyh-
HeH. Hecyliasa cuctema TpaHCNOPTHOrO CpeAcTBa COCTOMT U3 [BYX YacTell, K ka>Kgoi M3 KoTopoi
npucoeguHeHa nepeaHsaa 1 3agHsaa ocu. O6e yacTu COefMHEHbl Apyre ApYroM MOABMXHO C MOMO-
L0 BEPTUKA/IBHOTO LUKBOPHSI. OTHOCUTE/IbHbIA NOBOPOT YacTel («cknagbiBaHne» pambl WM WHOM
HecyLleli cucTeMbl) MPOUCXOAUT C MOMOLLLIO TMAPaBANYECKUX LMAVHAPOB PY/NEeBOro ynpas/fieHus.
K HepocTatkam [JaHHOW CXeMbl OTHOCMTCS HU3Kash TOYHOCTb YMNpPaB/ieHUss NPU BbICOKUX CKOPOCTSIX,
TPYAHOCTb pasmelleHns Ky30BOB WM KabuH Ha ABYX MNOABWXKHbLIX YacTsX pambl, YCMOXHEHue
TpaHcMmuccuK. B CcBSI3W C 3TUM JaHHbI cnocob pyneBoro ynpaeieHUs Ha COBPEMEHHbIX aBTOMO-
OuNAX NPUMEHsIeTCA peaKo, OCHOBHas cdiepa MUCNOoJb30BaHNSA — TUXOXOAHbIE TPaKTOPbl, AOPOX-
HO-CTpOUTE/IbHbIE MalUWHbI, CreLnasibHble Be3gexodbl U T. M.

Haunbornbluee pacnpocTpaHeHve B KOHCTPYKLMM aBTOMOGWNA MOJy4Ynio Py/ieBOE yrnpas/ieHne C Mno-
BOPOTHbIMW Koslecamu. B 3aToM cniyyae Kakaoe ynpas/isieMoe KOJIeCO MOXET MoBOpaunBaTbCA B ropu-
30HTA/IHON MJIOCKOCTU OTHOCUTENIbHO COGCTBEHHOM ocv MoBopoTa. [l 1 CvHXpoHM3auuMM MoBopoTa
npaBoro v NIEBOrO Kosieca OfHON OCY OHWU CBSI3aHbl LLAPHUPHBIM MEXaHU3MOM — PY/IEBOI Tpanewume.
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Pynesas Tpaneuus obecneumBaeT NOBOPOT NPaBOro W SIEBOT0 KOSIEC Ha pasHble Yribl, YTO Mo-
3BOJIAET UM KaTUTbCA Ha NOBOPOTE MO pPasHbIM paanycam 6e3 NPOCKa/Ib3blBaHUA.

OCHOBHble MperMyLLIeCTBa Yka3aHHON CXeMbl NMOBOPOTA: KOsleca 3aHMMatoT MpU NOBOPOTax He-
60MbLUIOM 06bEM BHYTPU Ky30Ba, 4TO MO3BOMSET YAOOHO pasMellaTb Hag ynpasisembiM MOCTOM
Apyrve arperatbl aBToMoownsa (gsuratesnb, TPAHCMUCCUIO U T. A4.); 419 NOBOPOTa Kosec TpebytoTcs
He3HauuTenbHble ycunus, 61M3koe pacnono>KeHne Koseca KOCK ero noBopoTa yMeHbLIaeT yaapsbl,
nepegfatoLyyecs oT JOPOrM Ha pysieBoe yrnpaBs/ieHue.

.JpyXOCHbI aBTOMOGU/L UMEET, Kak NpaBuio, OAHY NEePeHIO OCb C yNpaB/iseMbIMK KOsiecamu.
WHorga ana ynydweHWss MaHeBPEHHOCTM TakMe aBTOMOGUAM CHabXalT BCeMu ynpasiseMbIiMu
Koniecamu, HO NPy 3TOM YCIOXHSIETCA KOHCTPYKLUA PY/IEBOTO yNpaB/ieHWs1 U BO3HUKAOT npobie-
Mbl C yNnpaB/iAe€MOCTb0 Ha BbICOKMX CKOPOCTSAX. |_|03TOMy Ha aBTOTPaHCMNOPTHbLIX cpeacTBax C ne-
pefHVMM 1 3alHUMK YNPaB/sieMbIMKA KOflecaMu Mpu ABWXKEHUU C BbICOKUMU CKOPOCTSIMU MPUHY-
AuTenbHOoe ynpas/ieHne 3afHMMU Kojlecamy OTK/IKHaloT, a kKoneca (OMKCHUPYHOTCS B HeTpaslbHOM
NOMOXEHUN.

[ 19 coBpeMeHHbIX CKOPOCTHbIX JIErKOBbIX aBTOMOOWIEA KOHCTPYKLUMS MOABECKM 3aAHUX He-
ynpaBAsieMbIX KOMec W Hauyve ynpyrux pesmHOMeTalINYeckux LIapHUPOB KPenseHus pblyaros
K Hecylleil cucteme (3nacToKMHEMAaTVKa MoABecku) obecneyvBaeT Mpu ABWKEHUM Ha NOBOPOTE
He3HaumTeNbHbIe Yrbl NOBOPOTA KOMEC U3-3a KpeHa Ky30Ba W [eliCTBMS Ha Koseca 60KOBbIX CUf.
3T0 fiB/IEHNE Ha3bIBAETCH «JOBOPOTOM» HeynpaB/sieMbIX KOMeC U Mpy NpaBW/ibHO CNPOEKTUPOBaH-
HOli moaBecKe MO3BOMAET YMyULUMTb YNPaBAseMoCTb B CKOPOCTHbIX MOBOPOTAX.

OfiHy oCb C ynpaB/fisieMbIMU KOJlecaMu MOryT UMETb M TPEXOCHble aBTOMOGWUAM, HO Npu ycno-
BUW, 4TO BTOpas W TPeTbs Heynpas/sieMble ocy COvkeHbl. Ecim 3T ocu pasHeceHbl win aBTOMO-
6unb MMeeT 6onee Tpex oceld, To A1 NpefoTBpaLLeHNs 60KOBOr0 NpPOCKasib3blBaHUS Konec npu-
MEHSIIOT HECKOJIbKO Oceli ¢ ynpaBnsieMbiMu konecamu (cM. puc. 1.16).

Mpn aTOM BOAWTENb HEMOCPEACTBEHHO MOBOpPauYMBAaeT Kosieca MepBOi Ocu, Koseca MpoyMx
oceli cBsi3aHbl C MEPBOIi OCbIO C MOMOLLBI0 MEXaHUYecKUX, rmapaBMuecKux Wi 3NeKTpornapas-
NMYecKnX nepegad, KoTopble ynpas/sioT MX NOBOPOTOM. YNpasiseMble Koneca noaynpuuenos mo-
ryT NOBOPAYMBaTLCA B 3aBUCUMOCTU OT yr/ia CkiaablBaHna Me>kay aBTOMOOMNEM-TAradyoM u nosny-
NpyUUenoM Wi ABYMS YacTsIMU COUYSIEHEHHbIX aBTOBYCOB.

B psge cnyyaeB Ans ynpoLeHWs KOHCTPYKLUMW PYy/IEBOrO ynpaBfieHWs 3afHWe MOBOPOTHble
Kosileca MHOrOOCHbIX aBTOMOGWElN 1 NPULLENOoB AenalTcs camoycTaHaBAMBaloLWMMUCS, T. €. KO-
Neca Ha NoBOpOTE camy NOBOPAYMBAKOTCA Ha YI/bl, MPU KOTOPbLIX HA HWX He BO34ElCTBYIOT 60-
KoBble cunbl (puc. 5.2).
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Cwnosoii cnocob noBopoTa aBTOMOGUNA aHanormyeH crnocoby MOBOPOTOB [YCEHWUY-
HbIX MalwuH. Mpu 3ToM cnoco6e YHKUWMM PyneBoro ynpasfeHWs BbINOMHSAET creunanbHas
TpaHcmuccnsa. Mpy BO3AEWCTBUU BOAUTENA Ha OpraHbl ynpaBieHUs TPaHCMUCCUsA nogTop-
MaxuBaeT Koneca OfHOro 6opra ¢ nojauyeli TATOBbIX CUI Ha Koneca [ApYroro, 4rto Bbi3biBaeT
NosiB/IEHVE MOMEHTa CW1 NpaBoro W NeBOro 6opTa, KOTOPbI CTPEMUTCA MOBEPHYTb MaLLVHY
OTHOCUTENbHO BEPTMKaNbHON ocu. Takasa cxema ynpasfeHus obecrneuymBaeT MOBOPOT NpPakTu-
yeckn Ha MecTe. Ho cuoBoii cnocob ynpasneHnss Ha COBPEMEHHbIX aBTOMOOGUAAX MOYTH
HE NPUMEHSETCS, YTO CBA3aHO C HU3KOW TOYHOCTbLIO yNpaB/iieHns Ha 60/bwnX CKOPOCTAX, BbICO-
KMM W3HOCOM LUMH, HEOo6XOAMMOCTbIO YCTaHaB/MBaTb ABUratenin MOBbILWEHHOW MOLLHOCTU
N CNOXHble TpaHCMUCCcun.

BmecTe ¢ TeM cu10BOIi €NOCO6 ynpaBieHuss MOBOPOTOM BCE e MPUMEHAETCS B COBPEMEHHbIX
aBTOMOGW/ISIX, HO He B Ka4yecTBe OCHOBHOTO, a Kak OCHOBa (PYHKLMOHMPOBAHWS 3/1EKTPOHHONW Cu-
CcTeMbl cTabunmsauun Tpaektopun ESP (cm. 831).

OBLLEE YCTPOWCTBO PY/IEBOIO YMPAB/EHNA

Pynesoe ynpaBneHue (puc. 5.3) COBpeEMEHHbLIX aBTOMOGMMEN C NOBOPOTHLIMY Ko/lecaMn BK/OYa-
eT B cebs crefytolme afieMeHTbI:

— pyfieBOe KO/eco C pyfeBbiM BasioM (py/1EBOV KOSTOHKOM);

— pyneBoii MexaHu3M;

— pyneBoli NpMBOJA (MOXET coaepxaTtb ycunutens 1 (W) aMopTM3aTopbl).

PyneBoe Koneco HaxoguTcs B kabuHe BOAWUTENSA M PACMOJIOKEHO MOA TakuM YI/IOM K BEpTUKa-
nn, KOTopbI o6ecneunBaeT Hanbonee yao6HbI OXBaT ero o6ofa pykamu Boautens. Yem 6osblue
JnameTp pyneBoro kosieca, Tem Mpu Npounx paBHbIX YCIOBUAX MEHbLUe YyCunnsa Ha obofe pyneso-
ro Kosieca, HO NpY 3TOM YMEHbLUAETCA BO3MOXHOCTb ObICTPOrO MOBOPOTA Py MpW BbIMNOSHEHUN
peskux MaHeBpOB. [unameTp py/neBOro Kosieca COBPEMEHHbIX JIETKOBbIX aBTOMOGWMEl Nexut
B npegenax 380-425 mMm, TsxesbIX rpy30Bbix U aBTobycoB — 440-550 MM, HaMmeHblUne aua-
MeTpbl UMET py/fieBble Koseca CropTUBHbLIX aBTOMOGUEN.

PyneBoii mexaHu3m npefacTtaBnsetr coboil mexaHuuveckuii pefykTop, ero OCHOBHas 3a-
Jaya — yBenn4yeHve NpPUIOXKEHHOro K PyneBOMY KO/Mecy ycwausi BOAWTens, HeobxoauMMoro
[Ans NoBOpOTa ynpaBnsieMbIX Konec. PyneBble ynpaBrieHus 6€3 pyneBbiX MexaHW3MOoB, Korga
BOAWTENb HENOCpeACTBEHHO MNOBOpayMBaeT ynpaBisemMoe KOMeco, COXPaHWIUCh NWLb
Ha OYeHb NIerkMX TPaAHCMOPTHbLIX CpeAcTBax, HanpuMep Ha MOTOUMKNax. PyneBoii MexaHu3m
UMeeT [OCTaTO4yHO 60/blIOe nepeAaTtoyHoe 4ucio, MNo3TOMYy A/ MOoBOpOTa YynpaBaseMbiX
KO/leC Ha MakcumasnbHbIin yron 30-45° Heob6Xxo4MMo caenatb HECKOsIbko 060pOTOB py/ieBO-
ro koneca.

PyneBoin Ban1 coefuHSAET py/ieBoe KOMeCo C Py/ieBbIM MEXaHM3MOM Y YacTo BbINOSHAETCA Luap-
HUPHbIM, YTO NO3BOMISAET 60slee paLMoHa/IbHO KOMMNOHOBATb 3/1IEMEHTbLI PY/IEBOrO yrpaB/ieHus,
a ansa rpy3oBbIX aBTOMOGUNEN MPUMEHSATb OTKMAbIBaKOLLYyOCA KabuHy (puc. 5.4).

Kpome Toro, wapHupHbIA pyneBoit Basl NOBbIWAET TpaBM06e30nacHOCTb Py/1eBoOro koseca npu
aBapusix, yMeHblUAs nepemelleHne pyneBoro Koseca BHYTPb Ca/loHa Y BO3MOXHOCTb TpaBMUpO-
BaHWA TPyAHOM KNeTKM BOAWTENS.

C 3T0li e uenbio B py/IeBOI Basl MHOTAa BCTpauBaloT CMUHAeMble anemeHTsl (puc. 5.5), a py-
NleBOE KOMIECO MOKPbLIBAKT OTHOCMTE/IbHO MSATKUM MaTepuasioM, He AatoleM npu paspyLleHMn ocT-
pbIX OCKOJIKOB.
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Puc. 5.3 Pynesoe ynpas fieH ne c rugpoycunntenem: 1 — pynesas cow ka, 2 — npogosibHas py-
neeas Tara; 3 — py/iieBOil mMexaHu3Mm; 4 — BcacbiBalwWMWii WnaHr; 5 — cnuMBHOW wnaHr; 6 — 6a-
4yok; 7 — npaBas 60koBasd pyneBas Tara; 8 — npaBblii MasTHUKOBLIA pbluar; 9 — nonepeyHas

pynesas Tsra; 10— BXOAHOW Ban pyneBOro mexaHusma; 11 — HUMXHWIA KappaHHblli WapHup;
12 — kappaHHbli Ban; 13 — BepxHWii KapAaHHbIA wapHup; 14 — Ban pyneBoii KONOHKW; 15 — py-
nesoe koneco; 16 — neBbll MasATHWKOBbLIA pblyar; 17, 21 — HakOHEYHUKW NeBO 6OKOBOWN TArwW;

18 — XOMyT perynvpoBOYHONW TPy6ku; 19 — neBblii pblyar pynesoi Tpaneuun; 20 — yexon wap-
HUpa; 22 — wWwapHup; 23 — HarHeTaTesibHbIA WNaHr; 24 — Hacoc rugpoycunutens

PyneBoii npuBoa npepctaBnsiet coboi cuctemy TAr U WAPHUPOB, CBA3bIBAKOLWWUX PyneBoin Me-
XaHU3M C ynpaBnsiembiMyu konecamu. [OcCKonbKy pyneBoii MexaHW3M 3akpensieH Ha Hecylei cuc-
Teme aBTOMO6WNS, a ynpaBisemble kojfeca Npu ABVWXKEHWW NepemMelyaloTcs Ha MojBecke BBepX
U BHM3 OTHOCUTENbHO Hecylleil cucTembl, pynesBoili npueof o6s3aH obecneuynTb HEOOXOAUMbIN
yron nosopoTa Kosec He3aBUCWMO OT BepTuKa/bHbIX NepeMelleHnini NnoABeckn (cornacoBaHHOCTb
KMHeMaTuKu pyfieBOro npuMeoja W MoABecku). B cBA3M C 3TWM KOHCTPYKLUS pyneBOro npusofa,
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Pvc. 5.5. PyneBoii Bas1 CO CMMHAEMbIMK NpU

yfape anemeHTam u: 1— Ban [0 yaapa; 2 — Ba
Pvc. 5.4. WapHupHbIA pyneBoi Bas rpy3o- B npoLiecce CMATUS; 3 — MOTHOCTBIO «CIIOKEHHbI
BOro aBTOMOGWNA BaUT; 4 — MakCUMaslbHbIi XOf, PY/IEBOTO Bas1a

a UMEHHO KOJIMYECTBO U PACMoIOKEHNE PYIEBbIX TS U LIAPHWUPOB, 3aBUCUT OT TUNa NPUMEHsIEMOiA
NoJBECK/ aBTOMOGWNS. Hambonee COXHbIM PyNEBO NPUBOA MMEKT aBTOMOGUIN C HECKO/bKM-
MU yNpaBisieMbIM MOCTaMW.

[, 19 [ONOSMHUTENBHOTO YMEHBLUEHUS YCUIUIA, HEOBXOAMMbIX A1 MOBOPOTa PY/IEBOro Koseca,
B PY/IEBOM MNPVBOAE MPUMEHSAIOT YCUUTENM PY/IEBOro yNpaBieHus. VICTOUHUKOM 3HEeprum s pa-
60Tbl YCUNUTENSI SIBMSIETCSl, Kak NpaBuio, ABuUraTesls aBTOMO6WUNS. MepBoHaYaslbHO yCuUauTenu
NPUMEHSANNCL ML HA TSXKENbIX PY30BbIX aBTOMOGUAX M aBTO6ycax, B HacToslee Bpemsi Wc-
MOMb3YIOTCS U HA NIErKOBbIX.

[ 19 cmaryeHus pbIBKOB M YAApOoB, KOTOPbIE NEepeaaloTcsl Ha Py/feBOe KOMECO MPU ABUXEHUN
Nno HEepOBHOI [Jopore, B pPy/eBoi NpPUBOA MHOr4A BCTPaMBAlOT racsiliMe 3/1eMEHTbl — amopTy-
3aTopbl PY/IEBOrO yNpaB/ieHusi. KOHCTPYKLUMSA yKa3aHHbIX aMOpTU3aTOPOB MPUHLWNUAILHO HE OT-
NINYAETCA OT KOHCTPYKLUMIU aMOpPTU3ATOPOB MOABECKM.

PY/IEBO MEXAHM3M

K pynesomy mexaHuW3Mmy MpefbssnsfoTcs cregytowye TpeboBaHus:

— OnTUMasibHOe nepeAaTovyHOe YMUCMOo, OMnpefensiolee COOTHOLIEeHNe Mexay HeobXoAuMbIM yr-
JIOM NOBOpPOTa PY/IEBOTO KOMEca W yCWINEM Ha HEM,

— He3HauuTeNbHble MoTepu aHeprun npu pabote (Bbicokuit KMA;

— BO3MOXHOCTb CaMOMNpPOM3BOJILHOrO BO3BparTa Py/feBOro kosieca B HEWTpPasibHOe MoJsioxe-
HWe, nocsie TOro Kak BOAUTENb Mepectan yAepx<vBarb py/ieBOe KOJIeCO B MNOBEPHYTOM Mo-
noxeHuw;

— He3HauuTeNlbHble 3a30pbl B MOABWKHbLIX COEAMHEHUAX A8 obecneyeHns Masioro wdra wim
CcBO60OJHOrO Xo4a PyneBoro Kosneca;

— BbICOKasA HafeXHOCTb.

Haunbonbluee pacnpocTpaHeHue Ha NerkoBbIX aBTOMOGUIAX CErofHS MOMYYnnn peedHble pyne-

Bble MexaHu3Mmbl (puc. 5.6).
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KOHCTpYKUMSi TAKOro mMexaHu3ma BK/IoYaeT B cebsl LeCTePHI0, YCTaHOBIEHHYIO Ha Bauly py/ieBo-
ro Kosieca, W CBSI3aHHYH C Heli 3ybuaTyto peliky. Mpu BpalleHWn pyneBoro Koseca pelika nepeme-
Li@aeTca BNpaBO WM BEBO U yepe3 NpUcoeayHEHHbIE K Heli TArM pyneBoro npueoja nosopayvBaeT
ynpasnsiemMble Koneca.

MpyyMHaMK LUIMPOKOTO MPUMEHEHUST Ha STETKOBbIX aBTOMOBU/IAX MMEHHO TaKoro MexaHusma sB/s-
I0TCS: MPOCTOTa KOHCTPYKLUMW, Maslble Macca ¥ CTOMMOCTb M3rOTOB/EHWS, Bbicokuii KMJA HebonbLuoe
YMCIIO TAT U LWapHMPOB. Kpome Toro, pacnosnio>keHHbIli nonepek aBToOMO6MAA KOpMyC PeeYHOro pyreBo-
ro MexaHu3Ma OCTaB/IsieT AOCTATOYHO MecTa B MOTOPHOM OTCEeKe [/1s1 pa3MeLLeHNs ABuraTensi, TpaHc-
MMCCUM W1 ApYTVIX arperaTtoB aBToMobuns. PeeuHoe pyneBoe ynpasnieHne 06/1afaeT BbICOKOM KeCTKo-
CTbl0, UTO ObecneunBaeT 60ee TOUHOE yrnpaB/ieHe aBToMobuIeM Npyu pesknux MaHeBpax.

BMmecTe € TeM peeuHblii pyneBoit MexaHusM 06nafaeT M psaoM HefoCTaTKOB: MOBbILLEHHAs
YyBCTBUTE/BHOCTb K yAapam OT JOPOXHbIX HEPOBHOCTE M nepejaya STVX yAapoB Ha py/neBoe Ko-
NEeco; CK/IOHHOCTb K BUGPOAKTMBHOCTY PY/IEBOrO yNpaB/ieHUs, MOBbILIEHHAs Harpy>eHHOCTb AeTa-
neli, CNOXHOCTb YCTAHOBKM TaKOro pyneBOr0 MexaHu3Ma Ha aBTOMOOGWAM C 3aBUCKUMOI noagec-
KOl ynpaBnsieMbIX Kofec. 310 orpaHnunio cdepy NpYMEHEHNS Takoro Tuna pyneBbiX MeXaHn3moB
TOJ/IbKO J1IEeTKOBbIMY (C BEPTUKasIbHOW Harpy3koii Ha yrnpaBnsiemyto ocb Ao 24 kH) aBToMO6GUAsMM
C He3aBUCKHMOI MOABECKON ynpaBiseMblX Konec.

NerkoBble aBTOMOGU/IN C 3aBMCUMOI NOABECKON YNpaBisieMbIX KOMec, MasloTOHHaXHbIE py-
30Bble aBTOMOOWM N aBTOOGYCbI, /IETKOBbIE€ aBTOMOOWM BbICOKOW MPOXOAMMOCTU OCHALLAlTCS,
Kak NpaBwuio, PyneBbIMM MexaHu3Mamy TMna «r1o60uaabHbI YepBAK—ponnK» (puc. 5.7).

PaHee Takve MexaHVW3Mbl MPUMEHS/IUCL W HA NETKOBbIX aBTOMOGUMIAX C HE3aBUCUMOW
nogBseckoin (Hanpumep, cemeicTtso BA3-2105, -2107), HO B HacTosiLLEee BPeMs WX NPaKTU4Yecku
BbITECHWIN pEeYHble py/eBble MeXaHU3Mbl.

Puc. 5.6 a. PeeuHblii pyneBoii MexaHn3m 6e3 rugpoycunutens: 1 — uexon; 2 — BKNagbil;
3 — npyxuHa; 4 — wapoBoii naney; 5 — wWapoBoli WwapHup; 6 — ynop; 7 — pynesas pelika;
8 — LwecTepHs
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Puc. 5.6 6, B. PeeuHblii pyneBoil mexaHnsm c rugpoycmnutenem: 1— >KMAKOCTb NOA, BbICOKAM
JaBrieHveM; 2 — MnopLUeHb; 3 — XUAKOCTb NOA HU3KUM AaBfieHneM; 4 — LectepHs; 5 — pynesas
peiika; 6 — pacnpegenuTtens rmMapoycunutens; 7 — pyne.asi KONIOHKa; 8 — Hacoc rmapoycu-
nutens; 9 — pesepByap 419 Xuakoctu; 10 — 3aniemeHT noaBecku
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Puc. 5.7. PyneBoii mexaHuW3M Tuna «rnobovjanbHblli YepBsK-pOAvK» 6e3 rugpoycunutens:
1— ponuk; 2 — uepBsK

MexaHn3m Tuna «r71060MaabHbIA YepBAK-PONNK» NPeACTaBNseT cO60l PasHOBUAHOCTL YepBSYHOM
nepegayn 1 CoOCTOUT U3 COEAVNHEHHOTO C Py/eBbIM BasioM 11060M4a1bHOM0 YepBsika (Y4epBsika ¢ nepemeH-
Hirv anameTpom) 1 posnka, yCTaHOB/IEHHOTO Ha Bavle. Ha aToM >ke Bale BHe Kopryca py/IeBOr0 MexaHus-
Ma YCTaHOB/IEH pblyar (COLLKA), C KOTOPbIM CBSA3aHbl TAMM Py/IEBOro Npreoga. BpatleHve pyneBoro Kose-
ca obecneuvBaeT obKaTbIBaHWE POSIKa MO YEPBSKY, KayaHWe COLLKW 1 NMOBOPOT ynpasisieMbIX KOsec.

B cpaBHEHUUN C peeyHbIMU PYNEBLIMM MEXaHU3MaMn YepBAYHbIE MeXaH3Mbl UMEKT MEHbLLYHO
YyBCTBUTENIBHOCTb K Mepefaye yaapoB OT AOPO>KHbIX HEPOBHOCTEW, obecneynBaloT 6o/bLIMEe Mak-
CMMaJibHble YI/bl MOBOpOTa Yyrpas/iseMblX Konec (fydwas MaHeBPEeHHOCTb aBTOMOOWUIIS), XOPOLUO
KOMMOHYIOTCA C 3aBMCUMONM NOABECKOM, AonyckalT nepegadvy 60MblUMX yCwUuiA. VIHorga yepssu-
Hble MeXaHW3Mbl MPUMEHSIIOT Ha NIerkoBbIX aBTOMOBU/ISAX BbICOKOTrO kiacca W 60sbluoii cCOGCTBEH-
HOli MacCbl C He3aBWCMMOW MOABECKOW YynpaBisieMblX KOSeC, HO B 3TOM C/y4yae YC/O>KHSeTCs
KOHCTPYKUUS pynieBoro npreoga — [Jo6aBnseTcs [ONOMHUTENbHAs pyneBas TAra U MasiTHUKOBbIM
pblar. Kpome Toro, YepBsYHbIi MexaHu3m TpebyeT perysiMpoBkU W AOPOTr B U3FOTOB/IEHUN.

Hanbonee pacnpocTpaHeHHbIM PYyneBbIM MEXaHU3MOM /151 TSHXKEbIX PY30BbIX aBTOMO6GWNE 1 aB-
TOBYCOB SIBMSETCA MeXaHV3M Tuna «BUHT-LLAPWKOBas raika-peiika-3youaTblii cektop» (puc. 5.8).

WVHorga pynesble MexaHW3Mbl TaKoro Tuna MOXHO BCTPETUTb Ha GOsbLUMX U JOPOrMX SIETKOBbIX
aBToMobunax (Mercedes, Range Rover u gp.).

Mpy NoBOpOTE PYNEBOrO KoMeca BpallaeTcs Basl MEXaHU3Ma C BUHTOBOIM KaHaBKO W nepeme-
LaeTca HageTas Ha Hero raika. Mpy 3TOM ralika, MMerLWas Ha BHELUHEN CTOPOHe 3ybuaTylo peit-
ky, MoBOpauMBaeT 3y6uaTblii CEKTOp Basia COLWKW. [Ns YMEHbLUEHVS TPeHWs B Mape BWHT-raika
nepegava ycunuii B Heil MPOMCXOAUT NOCPEACTBOM LUAPWKOB, LMPKYIMPYIOLWMX B BUHTOBOI KaHaB-
ke. .JaHHbIli pyneBoil MEXaHU3M WMEEeT Te e MPeuMyLLecTBa, YTO U PACCMOTPEHHbLIN Bbile yep-
BAYHbIN, HO MMeeT 6onbwoi KMA no3sonset achhekTBHO nepefasaTtb 6O/bLUME YCUNSE U XOPO-
IO KOMMOHYETCH C rMApPaBAMYECKMM yCunuTesieM pyneBoro ynpasfieHus.

PaHee Ha rpy30BbiXx aBTOMOOW/ISAX MOXHO OblI0O BCTPETUTb W ApYrve TuMbl PyneBbIX MEXaHu3-
MOB, Hanpumep «4epBsiK-OOKOBOI CEKTOp», «BUHT-KPUBOLUUM», «BUHT-ralika-lwaTyH-pblyars.
Ha coBpeMeHHbIX aBTOMOOUNSAX Takne MexaHuW3Mbl U3-3a KX CI0XKHOCTM, HEeo6X0AMMOCTU peryniun-
poBkM ¥ HU3Koro K[ npaktnyecku He npuMeHsoTCS.
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Puc. 5.8. PyneBoii MmexaHU3m Tuna «BUHT-LLapuKoBas ralika-pelika-ayb6uyarbl i cektop» 6e3
rmgpoycnnutens (a): 1— kapTep; 2 — BWHT C LUAPWKOBOW raiikoii; 3 — Basl-CekTop; 4 — npoo6-
Ka 3a/IMBHOr0 OTBEPCTUS; 5 — perynnpoBoYHbIe NPOKNAAKu; 6 — Basl; 7 — YNIOTHUTENb PYy/IeBO-
ro sana; 8 — cowka; 9 — kpbiwka; 10 — ynnoTHUTENb Bavla-cektopa; 11 — HapyXHoe KOsbLo
noAwnnHuKa Basia-cektopa; 12 — ctonopHoe Konbuo; 13 — ynnoTHUTenbHoe konbuo; 14 — 6o-
KoBas Kpblwka; 15 — npobka; co BCTPOEHHbIM ruapoycunutenem (6): 1 — peryimpoBoyHas
ralika; 2 — noawunHuK; 3 — YNIOTHUTENbHOE KOSMbLO; 4 — BUHT; 5 — kapTep; 6 — nopLueHb-peit-
Ka; 7 — rmapaBnuyecknin pacnpegenutens; 8 — maHxeTa; 9 — ynnotHutenb; 10 — BXoAHON Ba;
11 — Ban-cektop; 12 — 3awmTHasA Kpbiwka; 13 — cTOmnopHoe Ko/buo; 14 — ynnoTHUTENbHOE
KonbLo; 15— HapyxHoe KOMbLO NoAluvnHuKa Bana-cektopa; 16 — 60koBas Kpbllwka; 17 — raii-
Ka; 18 — 6onr
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PYNEBOW MPUBOJ,

Pynesoii npusoA fo/mkeH obecneymBaTb ONMTWMasibHOE COOTHOLIEHWE Yr/I0B NOBOPOTa PasHbIX Y-
paBfiseMblX Kofiec, He Bbl3blBaTb MOBOPOTOB KO/MEC MNpu paboTe NOABECKW, WUMeTb BbICOKYHD Ha-
AEXHOCTb.

Hanbonee pacnpocTpaHeH MexaHuW4Yeckuii pyneBoil NpPUBOL, COCTOALMIA W3 pyneBbIX TAr, pyne-
BbIX LUAPHWPOB W, MHOrAa, MPOMEXYTOUHbIX (MAsATHUKOBLIX) pPblYaros.

MockonbKy pyneBOil LWapHUP [OSKEH, Kak npasBuio, paboTaTb B HECKOJIbKUX MIOCKOCTSAX OH
fenaeTcs cepuyeckum (WaposBbiM). Takoi LapHUMP COCTOUT M3 Kopnyca € BKAafbllamu W wwapo-
BOro nasjbla C HafeTblM Ha Hero 371acTUYHbIM 3awWUTHbIM 4Yexsiom (puc. 5.9 u cm. puc. 5.6a).

Bknagbllin BbINOMHATCA M3 MaTepuana ¢ aHTUMPUKLUOHHbIMU CBOCTBamMu. Yexon npepot-
Bpalaet nonajaHue rpasv 1 BoAbl BHYTPb LIapHMpa.

PyneBsoii NnpuBOA MHOrOOCHbIX aBTOMOOGWAEA C HECKOMbKMMU NepefHUMMN yrnpasBasgeMbIMU OCS-
MW MPUHLMONANBHO He OT/IMYaeTcs OT NpuBoja aBTOMOGUNA C OfHOM ynpaBisieMOil OCblo, HO UMe-
eT 60/ibliee KO/IMYEeCTBO TAr, WapHUMPOB W pblyaros (puc. 5.10).

Puc. 5.9. WapHup pynesoro npusoja Puc. 5.10. PyneBoil nNpuBOA MHOFOOCHbIX
C WapoBbl M Nanbuem aBTomobunei
Puc. 5.11. PyneBoil npuBog 3afHWX ynpaB/seMblX KOJleCc rpy3oBOro aBToMo6unsa: — pynesoit

MexaHu3Mm; 2 — fartyuk yrna nosopoTa Kosec; 3 — faTuuMK 4acTOTbl BpalleHWs KOoNeH4yaToro Basa,
4 — aBapwuiiHaa namna; 5 — gaTyMK YacTOTbl BpaleHWsi Koneca; 6 — 3/1eKTPOHHLIA 610K ynpasne-
HUS; 7 — ruapounnuHap; 8 — ynpasnstowmnii knanaH; 9 — ¢unbTp; 10 — Hacoc; 11 — macnsHblii 6ak
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Puc. 5.12. PyneBoli npuBog 3a4HNX ynpaBasieMblX Kosiec aBTomo6unas

Kak 6b1/10 cKa3aHO Bbllle, OCHOBHAasA LUe/b [A0NOJIHUTENILHOTO NMOBOPOTA 3afHUX Kosec
aBTOMOOUISA — TMOBbIWEHNE MaHEBPEHHOCTMW, NpuyemM 3ajHuWe Kosieca [O0JIKHbI nosBopa-
ynBaTbCA B APYrOM HanpasfieHun, Hexenu nepefHue. CosfaTb MexaHWYecKuin pynesoit
npuBoA, KOTOpbIi o6ecneumBan 6bl YKa3aHHbI xapakTep MOBOpPOTa, HEC/I0XHO, HO OKa-
3a/10Cb, 4YTO aBTOTPAHCMNOPTHbIE CPeAcTBa C TakMM YMNpaB/ieHWEM CK/IOHHbI K PblICKaHbIO
npy ABUXEHUN M0 MPAMON M NA0XO yNpaBfSTCA NpU BXO4e B CKOPOCTHbIe MOBOPOTHI.
Moatomy B pyneBoil NPUBOL COBPEMEHHbIX aBTOMOGMMAER € 3afHUMU yhnpasBAsemMbIMU
Konecamu ycTaHaB/IMBAKT YCTPOWCTBA, KOTOpble OTK/HOYAOT MOBOPOT 3aAHUX Konec npu
ckopocTax Bblwe 20-3 0 KM/4. B cBA3M € 3TUM NpuBOL 3a4HUX KOoMec genaetca rnapas-
NIMYECKUM unm anexkTpuyeckum (puc. 5.11).

B psge cnyyaeB 3adHMe Koneca JIerkKOBbIX aBTOMOOW/IEN paenalTcs MNOBOPOTHbIMU He
CTONbKO AN1S1 MOBbILEHUSI MAaHEBPEHHOCTW, CKOMbKO A/19 NOAPY/UBAHUS NPU NPOXOXAEHUU
NMOBOPOTOB Ha 60/bLIOA CKOPOCTU. MexaHW4yeckuin, rnapaBANYECKUA WM 3MIEKTPUYECKUIA
pyneBoii npusoabl (puc. 5.12) obecneumBaldoT MOBOPOT 3a[HWUX KOMEC B Ty WA WHYH) CTOPOHY
Ha Heb6onblume yrbl (He 6onee 2-3°), 4To yAyywaeT ynpaBnsaemMoCTb Ha BbICOKMX CKOPOCTSIX.

YCUTUTENN PYNEBOIO YTMNPAB/TIEHUA

Ecnm Ha ynpaBnsieMble Kojieca Npuxoautcs 60/bLIoi Bec, TO ynpasieHue 3aTpypHseTcs
M3-3a HEO06XO4MMOCTU MPUKNAAbIBaTb K PY/EBOMY KOMECY 3HAuuTeslbHble Yycunus. 310
npefonpesennno NpUMEHEHUE ycunuTeneil pyneBoro yrnpasfeHus.

Ecnv nepBoHaYasibHO MO yKa3aHHbIM MPUUYMHAM YCUIIUTENIN MPUMEHSIUCL HA TSOKESbIX Tpy30-
BbIX aBTOMOGU/IAX M aBTOBycax C BbICOKUMM Harpyskamu Ha ynpas/nisieMble Kosieca, TO B Nocne-
HUe JecATUNETUA YCUNUTENN CTa/I 6oMee LIMPOKO MPUMEHSITLCS TAKKE U Ha NIErKoBbIX aBTOMOGM-
NiFiX, B TOM YUC/ie MaIoro Kiacca, MOCKOSIbKY MO3BOAT MCMOMb30BaTh Py/EBbe MEXaHU3MbI
C MeHbLUMMU NepeaaToUHbIMK YKiC/iaMi 1 06ecneunBaTb TOYHOCTb M GbICTPOAECTBME ynpaBe-
HWSI HA BbICOKMX CKOPOCTSX ABWKEHWS (MeHbLUe Heob6XOoAMMble YIfbl NOBOPOTA PYNIEBOTO KOMECA).
Bo3spacTatowme npu 9ToM ycuiusl, HeobxoayMble AN MaHeBPUPOBaHWS C 60/bLUMMI YriaMy NoBo-
poTa kofiec (Hanpumep, NapkoBKa), KOMMEHCUPYHOTCA AelicTBUeM ycunutens. Kpome Toro, Haw-
urie YCUIMTENst CHUXKAeT O6LLYI0 (hU3MYECKyo Harpy3Ky Ha BOAMTESNs, B psfe ClyvyaeB MO3BO/SIET
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racuTb yaapbl OT AOPOXHbIX HEPOBHOCTEN, ycunuTenb o6ecneunBaeT BO3MOXHOCTb yAepxaHus
aBTOMOGW/A Ha AOpore Mpy NOBPEXAEHUA LWMH WM NoABECKU. Ho yCcunuTenb MOXeT okasaTb W OT-
puuaTtenibHoe BUSIHWE HAa Py/fieBoe YNpaB/ieHVe, Hanpumep W3-3a HU3KOTo OGbICTPOAeicTBms
(3anasgblBaHMe BK/OYEHWSI MPU PE3KUX MOBOPOTAaX Py/isi), MOTEPU BOAUTENIEM «UYBCTBA LOPOTU»,
CHWXKEHWUU TOYHOCTU YMPaB/IEHUSI MPW C/IULLKOM O06/IerYeHHOM MOBOPOTE PY/IeBOro Kosieca, Kose-
6aHUsAX ynpaBsieMbIX KOSEC, CMPOBOLMPOBAHHBIX yCUnUTeNsiMu. COBPEMEHHbIE PY/IEBbLIE YCUIUTENN
VMEIOT KOHCTPYKLMIO, CBOBOAHYI0 OTAAHHbLIX HEAOCTATKOB. YCUUTENM, MPUMEHSIEMble Ha CoBpe-
MEHHbIX aBTOMO6W/ISX, MO NPUHLMMY CBOETO AECTBMS MOTYT 6bITb afanTUBHLIMK 1 HeaaanTUBHLIMU,
a no UMy NpuvBoAa — UAPaBAMYECKUMU, MHEBMATUUECKUMU W 3NEKTPUYECKUMU. ALANTUBHbIE
YCUIATENM MOTYT U3MEHSTb KO3(MIMUMEHT YCUNIEHNUSI B 3aBUCUMOCTI OT CKOPOCTY aBTOMO6UAS.
Y aBTOMOGUNIS C TaKUM yCUIUTENeM NP MaHeBPUPOBAaHWK Ha CTOsHKe ycunve, Heo6xoaumoe 4/ia
MoBOPOTa PY/IEBOTO KOSIECA, 3HAUWUTENIbHO HUDKE, YEM Y HEafanTUBHbLIX, a Mo Mepe YBeMueHus
CKOpPOCTW ABUXEHUS aBTOMOGWU/ISA ycuiMe NoBopoTa yBE/MUMBAETCS.
HeafanTvBHbIli YCUUTENb COCTOMT M3 TPEX OCHOBHBIX YacTeil:

— WCTOYHMKA 3HEpPruu;
— CW/IOBOrO 3/1eMEHTa, CO3AA0LLEro A0NOHUTEeNbHOE Yeunue npyu paboTe Py/neBoro ynpaseHus:;
— YNpaBAsIOLLETO 3/IEMEHTA, OTBEYAIOLLErO 3a BK/IOUEHME U BbIK/HOUYEHNE CUNOBOTO 3/IEMEHTA.

ALaNTUBHbIA YCUNUTE b, KPOME Nepeunc/ieHHbIX YacTel, UMeeT AaTunk CKopoCTN aBTOMOGUAS,
3N1EKTPOHHbIN 610K yNpaBIeHUs 1 UCMOSHUTENIbHOE YCTPOCTBO (06bIUHO 3M1EKTPOrMAPaBINYECKOE),
KOTOpOEe BO3AENCTBYET Ha YNpaBNsOWMA 3/1eMeHT.

BO/bLIMHCTBO COBPEMEHHBLIX aBTOMOGWMEl C yCUnuTeneM WUMErT rmapaBinyeckuii yeunutess
pYyneBoro ynpaeneHns, B KOTOPOM MMApaBiMyeckuii Hacoc, NPUBOAMMbIA OT ABUraTeNs aBTOMOOU-
N (MCTOYHWK 3HEeprumn), co3aaeT faBfieHne B rMapaBANYeckoM UUAMHAPE (CUMIoBOI 3MeMeHT). Ha-
n6onee pacnpocTpaHeHbl rMAPOYCUNUTENN, B KOTOPbIX CM/IOBO M pacnpefesmTeNbHbiii 31emMeHTbl
06benHEHbI C PY/IEBbIM MEXaHM3MOM B OHOM Kopnyce (fMapopy/b). MOpLUHEM rvMApoLMInHApa
B PEEYHOM PY/IEBOM MEXaHW3Me Mpu 3TOM SIBSISieTCA pyneBas pelika (CM. puc. 5.7), B MexaHu3Mme
«BUWHr-raiika-peitka-cekTop» — raiika. Ynpaensioliee yCTpONCTBO BbINO/IHEHO B BUAE 30/10THUKA
Ha BXOAHOM Basle MeXaHW3Ma, KOTOpbIii Npu MpUKIagblBaHuM YCUns K pysieBoMy Kosiecy noBopa-
uMBaeTca (WM cMeLlaeTcsl) NepekpbIBAeT onpeaesieHHble KaHasbl 419 MPoXoAa XUAKOCTU 1 TeM ca-
MbIM COEAVHSIET NPaByld W NEBYIO MOMOCTb MMAPOLMAMHAPA C TMAPABANYECKUM HACOCOM.

Ha HekoTopbIX aBTOMOGW/ISIX (MHOTOOCHbIE, TSHKE/ble TPy30Bble) TMAPOLUAMHAP YCTaHaB/IMBaA-
I0T B HEMOCPeACTBEHHOW G/IM30CTU OT YNPAB/ISEMOro Kofieca A1 CHKEHWUSI Harpy3oK Ha pynesoii
npvBoA. MHoraa c Uesnblo YHUUKALMM KOHCTPYKUMM pY/IeBOro MexaHu3ma [ns aBTomo6unei
C ycunutensmm 1 6e3 HUX 30/10THUKOBOE pacnpeennTesbHOe YCTPOKCTBO Takke pacnosiaraeTcst
Ha TArax pynesoro npueoja.
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Pa3HOBMAHOCTLIO rMAPOYCUINTENsA ABNSET-
CA 3NeKTPOornapaBnNYecknini ycunutenb, B KO-
TOPOM rMApaB/MYECKNii Hacoc coefuHeH
C afnieKTpogsurarenem, nurarowmcs ot 6opTo-
BOW 3nekTpoceTn aBTOMO6UNA. KOHCTPyK-
TUBHO 3NleKTpoaBuratesis U rugpoHacoc
(puc. 5.13) ob6beguHeHbl B CWIOBOIN 610K
(Powerpack).

MpenmyLiecTBa Takoli CXeMbl: KOMMaKT-
HOCTb, BO3MOXHOCTb (DYHKLMOHMPOBaHNA Mpu
HepaboTawouwem pasuratene (UCTOYHUK 3HEp-
mn — AKB aBTOMO6UNSA); BKAOYEHME TUAPO-
Hacoca TO/IbKO B Heo6xoAuMble MOMEHTbI
(9KOHOMUSA 3HEpPruM), BO3MOXHOCTb NPUMEHe-
HUS 3NEKTPOHHbIX CXEM PEry/MpoBaHUs B Lie-
naAx anekTpoasuraresns.

B nocnegHmne rogbl Ha sierkoBblX aBTOMO-
6UNAX CTaM NPUMEHSTLCA 3NeKTpuyeckme
YCUNUTENN PYyNeBOro ynpaBfeHusi, B KOTO-
pbiX (OYHKLMW CUMIOBOTO 3/1IEMEHTA BbIMO/HSA-
eT anekTpojBuratesnb, a ynpasBnsoLWero
3/1IEMEHTa — 3/1IeKTPOHHbIA 6/10K. OCHOBHbIE
npenmyLLecTBa AaHHOro ycunuTens: yao6ecTBo
perynmpoBaHusa XapakTepucTuk, noBbille-
HVWe HagexHocTn (OTCyTCTBUE TUAPAB/INKM),
9KOHOMHOE pacxofoBaHue 3Heprun. Bos-
MOXHbI cnegywujpe BapuaHTbl KOMMOHOBKU
anektpoycunutensa (puc. 5.14a, 6, B):

— ycwnue anekTpoasuratens nepegaeTcs Ha
Ba/1 PYy/IeBOro Kosneca;

— ycunve 3nekTpoasuratens nepegaeTcs Ha
Ba/1 LUECTEPHN PEEYHOro Py/neBoro mexa-
HU3Ma;

— aflekTpoABuraTenb BO3fAeNCTByeT uyepes
BMHTOBYIO raliky Ha peliky py/neBoro mexa-
HM3Ma.

DnekTpoycunuTess C BO3AECTBMEM Ha
Ba/1 PY/IEBOr0 Kosieca MOXET ObITb YCTAHOB/EH
6e3 cepbesHblX Mepefeniok Ha asToOMOGUIM
npy YCNOBWU, YTO MPOYHOCTL AeTaneli pyne.o-
ro yrnpaB/IEHNs1 OKXKETCA [0CTaTOYHOMN.

Moka 3NeKTPOYCUANTENN MNPUMEHSIHOTCSA
NMWb Ha NerkMx aBTOMOGWNAX, MOCKOSIbKY Cy-
LeCTBYIOLME 6GOPTOBbIE WCTOYHWKM 3M1EKTPO-
3HEPIMM He MOryT obecneunTb paboTy 3MekT-
poaBuratesnsi BbICOKO MoLHOCTW. Ho B cyyae
nepexofa Ha 6ofiee BbICOKOE HarnpshkeHue
60opTOBOIN ceTn (Hanpumep, 42 B) MOXHO OXW-
JaTb paclumpeHunst cpepbl NPUMEHEHUS 3/1EKT-
poycunuTenei.

El

Puc. 5.14. SnekTpuyeckne ycunuTenn pynesoro
ynpaBfeHUsaM — C BO3[eliCTBUEM Ha pyne-
BOI Bas; 6 — C BO34ECTBMEM Ha LLECTEPHIO
pyneBoro MexaHusma; B — C BO3[eliCTBNEM
Ha peiiky pyneBoro mexaHusma
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831

SIEKTPOHHbBLIE CUCTEMbI CTABWIN3AUNW TPAEKTOPUN ESP

OCHOBHOW 3afayeli 3NeKTPOHHON cucTembl cTabunusauumm Tpaektopum ESP (Electronic Stability
Programm) siBnsieTcsi npefoTBpalleHne Bbixoa aBTOMO6GMAA 3a Mpefesibl Nosochl ABWXEHUS Ha
noBOPOTE MPU OLIMOOYHBIX AEWCTBUAX BOAUTENs (Hanpumep, Npu MOMbITKE MNPONTU MNOBOPOT
CO C/IMLIKOM BbICOKOW CKOPOCTbIO B MOMEHT Hayasia 3aHoca U T. 4,).

Cuctema ESP (puc. 5.15) Bk/toyaeT B Ce6S: AaTUMKK, 3NEKTPOHHbLIA GNOK ynpaBieHus, rma-
paBnMyeckyto CUCTeMYy MOATOPMaXMUBaHWSA TOTO WU APYroro Kojieca W cUcTemy ynpasfieHusi
ABuratenem.

B cucteme noATOpMaxuBaHUA 3a4eliCTBOBaHbI arperartbl aHTU6G/10KMPOBOYHOM CUCTEMbI aBTO-
Mo6uns (ABC). SNeKTPOHHbIA 610K ynpaeneHus (3BY) NOCTOAHHO MosyvyaeT U aHaIM3nMpPYeT CUTHAbI
OTAATUYMKOB Yyrna NoBopoTa pyneBoro Koneca, 60KOBOr0 YCKOPEHUS, YI/1I0BO CKOPOCTY BpalleHust
Ky30Ba OTHOCWTE/IbHO BEPTMKa/IbHOW OCW, 4acTOTbl BpalLeHus konec. B MOMeHT, korga couveTaHve
nokasaHuii AaTynkoB BoOCNpUHUMAaETcs 3BY kak NpUGAMKEHUE K KPUTUUECKOMY pexuMy (3aHoc,
Hayasi0 60KOBOTO CKOMIbXEHWS), OH BblAAeT CUTHaUT rMapaBANYecKoli cucteMe NOATOPMaXmnBaHUS
1 610Ky ynpaenexus asuratenemM. Mpy 3TOM OfHO WM HECKOJIbKO KOSec OAHOro 6opTa HauMHawT
NOATOPMaXMBATBLCS, 4YTO MPUBOAUT K BO3HWKHOBEHMIO MOBOPAYMBAIOLLErO MOMEHTA OTHOCU-
TeNlbHO BEPTMKa/IbHOW OCK, KOTOpPbLIM MpefoTBpawiaeT pasBuTUe aBapuitHoi cutyaumn (puc. 5.16).
OpHOBpPEMEHHO BO3AeicTBME Ha 610K ynpaBfieHVsl ABUratesieM Mo3BO/ISeT yMEeHbLUUTL nogady To-
NMBa U CHU3UTb CKOPOCTb ABWKEHWUS A0 6e30MacHOro ypoBHS.

Puc. 5.15. OnekTpoHHasa cuctema ctabunmsaunm Tpaektopun: 1— 610k ynpaBneHus ABC;
2 — [aTyMK CKOPOCTU BpalleHna Kosfec; 3 — AaTuuvk yrnia nosopota pyns; 4 — garynk 60KOBOro
YCKOPEHUSI 1 YINIOBOI CKOPOCTU; 5 — 3/1eKTPOHHbIA 610K ynpasnieHus (3BY); 6 — 31eKTponpuBog,
ApoccenbHOoW 3acnoHkn (6eH3nHOoBbIM Asuratens) wii THBJ (ausens); 7 — [atyuvk gasfeHus
B TOPMO3HOIi cucteme
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Puc. 5.16. MOBOPOT B KPUTMUYECKON CUTyauumn: a— npu cHoce; 6 — npu 3aHoce

832

HATMPABNEHUA PA3BUTWA KOHCTPYKLU
PYNEBOIO YMPABMEHNA

Hapsgy ¢ TakuMu TpaauuyOHHbIMM Hanpas/ieHUsIMU COBEPLLEHCTBOBAHWS PY/IEBOrO YNpaB/ieHus, Kak
NOBbILLEHNE €0 HAfEXHOCTU W CHWXEHWE CTOMMOCTM NPOM3BOACTBA, B MOC/edHWe rofbl HameTuiach
TeHAeHUMS pa3paboTKU 3NEKTPOHHBIX YCTPOCTB, NOMOTatoLLWIX BOAUTEO ONTVMAaIbHO YNpaBnsaTh Tpae-
KTopuei aBTomoomns. OpgHa 13 Takmx cucteM  ESP 6biia paccmoTpeHa Boille, Apyrasi cucTema, yctaHa-
B/IMBaEMasi Ha HEKOTOpPbIX /TIErKOBbIX aBTOMOOWIsSX BMW, ob6o3HavaeTcs abbpesmatypoii AFS — Active
Front Steering (aKTmBHas cucTema ynpasneHust nepegHummn konecamm). Cucrema AFS (puc. 5.17) nmeet
pas3pesHoit pyneBoli Bas, 06e MOI0BUHLI KOTOPOTO COeAMHEHbI C MOMOLLbIO CABOEHHOIO M1aHeTapHOro
peaykTopa. Kopryc peayktopa MOXeT NoBOpa4MBaThbCsA C MOMOLLBHO 3/1EKTPOABUTraTE s, KOTOPbIA BKIIHO-
4aeTcs Mo CUrHasly aN1eKTPOHHOro 6/10ka ynpaeneHusi, COeAUHEHHOTO € JaTtumkamuy (cm. § 31).

Takum o6pasom, cuctema AFS, aHanM3mpyoLas napameTpbl KPUBOIMHEHOTO ABUWKEHUS aBTOMO-
66U B K&XKAbIA MOMEHT BPEMEHMW, MOXET YBEIMUMBATL WM YMEHbLLUATb YToN WK YI/I0BYHO CKOPOCTb MO-
BOpOTAa YNpaBnsieMbIX KOMeC, TeM cambiM NOMOrasi BOAUTE/N0 ONTUMaUTLHO YNPaB/siTb aBTOMOBUIEM.

Pa3BuUTViE 3N1EKTPOHMKN MO3BOJISET FOBOPUTH O BO3MOXHOCTU B OyfyLleM MepeiiTu Ha 31eKTpo-
ynpas/ieHvie NMoBOpPOTOM Kosiec aBTomMobuns (cuctema Steer by wire). B Takux cuctemax byaert oTcyTeT-
BOBaTb MexaHuyeckas CBA3b MeX[y py/ieBbIM KOMIECOM W ynpasfiseMbiMy KOecamu, Kaaoe KOneco
6yaeT noBopayMBaTbCa MHAMBMAYaSIbHBIM 3neKTpoasurateneM no curHany 3BY. Mpy Bo3gencTsum Bo-
OUTeNsa Ha opraH ynpas/ieHUss aBTOMOGWIEM TFEeHepUPYeTCs S/1EKTPUYECKUIA CUrHas1, KOTOpbIA Hapsay
C curHanamm apyn/ix 4aTyMkoB aHanmsmpyeTcs 6/10koM ynpasneHus. B Takux cuctemax TpaguumMoHHoe
py/iEBOE KOMECO CTaHOBUTCA HeoGsi3aTeslbHbIM 1 MOXET ObiTb 3aMEHEHO, HanpUMep, MKONCTUKOM.
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1 ABA

Ecnn oTknounTe ABuratesib

OT BeayLUMX Konec, TO aBTo- TO p M 03 H Oe

Mobunb ByaeT npodo/mKaTb
OBWXEeHne no uHepummn(Ha- yrl paBn e H VI e
kaTom). lNoa aelictBuem cun
COMPOTUBNEHUST ABUXKEHNIO
CKOpPOCTb aBTOMOOUNS CHU-
XaeTcs 1 HakoHeL, OH oc-
TaHaBnmBaeTcs. OpHako
6onee a(PheKTMBHLIM AB-
nAeTca 3amepsieHne nog
[AelicTBuEM cneupasibHO COo3-
[,aBaeMoi BHELLUHE Ccbl —
TOPMO3HOIA.

833

HA3SHAYEHVE TOPMO3HOIO YTPAB/TIEHUA.
CroCOBbl TOPMOXEHNA

TOPMO3HbIM YNPaB/IEHNEM HA3bIBAETCS COBOKYMHOCTH CUCTEM aBTOMOGW/ISA, NPU3BAHHBLIX YMEHb-
aTh CKOPOCTb [BWXEHWSI BM/IOTb 10 NOJHOM OCTAHOBKM U yAEpXUBaTb aBTOMOGWU/b Ha YK/IOHE
HEOrpaHNYEHHO A/INTENBHOE BPEMS.

TopMo3Has cuna MOXET UMETb aspoAMHaMMUeckyto npupody, SBNATLCS C/eACTBUEM WCMOSb-
30BaHWsI CWI TPEHWSI, TMAPABIMYECKOTO CONPOTUBEHNSI WM 3/IEKTPOMArHUTHOrO MOSsl.

CO34aHUA aspofMHAMUYECKON TOPMO3HOI CUMbl UCMOJb3YETCst TOPMO3HOM NapaluioT win
crneunanbHble «3aKpbiiki», BblABUraeMble U3 Ky30Ba aBTOMOGWA. Takoii cnoco6 TOPMOXEHWST UC-
Mosib3yeTcA TOIbKO Ha FOHOYHBLIX ABTOMOGWAX, T. K. OH 3(I(heKTUBEH TO/bKO MPU BLICOKUX CKOPO-
CTAX ABUXKEHUS.

Hanbonee uyacto g9 3aMen/ieHnsl aBTOMOOUS WM YAEepXKaHWsi ero Ha YK/oHe Mpu CTOsIHKe
UCMO/Ib3YHOT TOPMO3HYHO CUY Me>Kay KOSIECOM UM [AOPOroil. 3Ta cuna BO3HWKAeT B pesysbTare Toro,
UTO UCKYCCTBEHHO 3aTpyfHsieTcs CBO60AHOE BpalleHue koneca. HanpasfeHve TOPMO3HON cusbl
NPOTUBOMOIOXHO HaNpaB/IeHU0 ABWKEHUS aBTOMOGUNS. MPensTCTBrE BPALLEHUIO Koseca MoryT
c0o3AaBaThb KOMECHbIi TOPMO3HOI MexaHu3M, ABuUraTesb aBTOMOGUIS WK creumasbHblil rmapas-
JNIMYECKNA WM 3NEKTPUYECKN TOPMO3-3aMeS/IMTENb, YCTAHOB/EHHbIA B TPAHCMUCCUN.

TopmMo3Hasi cuna B MSTHE KOHTaKTa LUMHbLI C JOPOroli TemM Gonblue, YeM 60sblie OKasbiBaeTcs
COMNPOTMB/IEHME BpALLEHWIO Konleca. JTO COMPOTMB/IEHME TeM 6O/blUe, YeM CUbHEe BOAUTESb
HaXUMaeT neganb Topmos3a. OfHako He CTOMT AyMmaTb, YTO YBE/SMuMBasi YCUIWE Ha Nefanu,
MOXHO A0BECTM TOPMO3HYI CUly A0 GeckoHeuyHocTW. MakcuMasibHoe 3HayeHue TOpMOo3-
HOI CU/bl 3aBUCUT ELLE U OT CLUENSIEHUs] KoMeca C Joporoii. Yem fydlle cuensieHue LWnHbI C 4o-
poroii, Tem Go/ibliasi TOPMO3HAsA CuUMa MOXET BbiTb NonyyeHa. CuensieHne 3aBUCUT OT Bep-
TUKaNIbHOW Harpysku, npuxuMartoweli Komeco K aopore (BepTukasibHas peakuus), pUcyHka
NPOTeKTopa WWHbI 1 ee KOHCTPYKLMK, COCTOSHUSI AOPOXHOTO MOKPbITUS. Tak, Ha actasibToBOl
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Cyxoli gopore TopmoXeHne 6osiee apheKTMBHO, YeM Ha TOi e Aopore BO Bpemsi AoXoas wim
Ha nbay. MakcumasnbHoe cuensieHne koneca ¢ AOpOoroi npyv TOPMOXEHUU obecneumBaeTcs npu
€ro KayeHmnm ¢ OLHOBPEMEHHbIM YacTU4YHbIM MpOCKasib3biBaHMEeM. Korga Ko/meco MnosIHOCTbH
6nokMpyeTcs, T. €. CKOMb3WUT Mo gopore 6e3 nposopayMBaHusA, TO CUEN/eHVe yMeHbLuaeTcs
Ha 20-30 % OT MakcMmasibHOro 3HauyeHus. >XXenaTtenbHOo NP TOPMOXEHUWU KOMEeCco He [A0BO-
OVTb [0 NOJSIHOW 6/10KMPOBKN.

[ns nonyyeHnss makcyMasibHOrO 3HayeHWs TOPMO3HOI Cusbl BCe Kosieca aBToMobuns genatot-
CA TOPMO3SAILLMMU, T. €. WUCMOMb3YHTCA BCe BEPTMKa/IbHble peakuuu OT JOpOorv, AeicTByloLime
Ha kosieca aBToMo6uNA.

BepTuKanbHble peakummn OT AOPOorM Ha nepegHue u 3afHue Kosieca aBToMOOUIS MEHSHOTCA Mpu
N3MEHEeHNN ero 3arpy3ku, 0COH6EHHO Y rpy30BbIX aBToMobWIein, npuuenos (Noaynpuuenos) 1 as-
TobGycoB. Tak, Hanpumep, BepTUKa/lbHble Harpy3kM Ha 3afHvie Kosieca NMopoXHero rpy3oBoro aB-
TOMOOMNA MOTYT OT/IMYATLCA OT Harpy3oK MOSIHOCTLIO TPY)XEHHOro asTomobuna B 3-4 pasa. Kpome
TOro, Mpy TOPMOXEHUW, MO Mepe YBENMYeHUs 3amef/ieHnss aBTOMOOWSA, MEHSeTCA COOTHOLLEHNe
BEPTUKa/IbHbIX peakuuili Ha nepegHux M 3afHuX Konecax. [NpoucxoguT nepepacnpefeneHve peak-
UWiA: BO3pacTaHue Ha NepegHuX U yMeHbLUeHue Ha 3agHuX konecax. [ns nosbiweHus adhdekTys-
HOCTV TOPMOXEHMUS TOPMO3HblE CUSbl Takke A0/KHbl MEHSATbCA MPOMNOPUUOHASIBHO WU3MEHEHUIO
BEPTUKaU/IbHbIX peakuuil Ha nepegHux v 3afHuX Kosecax.

834

TWMbl TOPMO3HbIX CUCTEM. KNACCUPUKALNA

Kaxgoe TpaHCnopTHOe CpeacTBO, OT caMbiX Masibix aBTomMobuneli Becom 400-450 kr un go
60/bLUNX KapbepHbIX camocBanoB Wi aBTonoe3foB Becom 500-600 T, AO/MKHO 6biTb 060-
pygoBaHo paboueil, 3anacHO W CTOSIHOYHOI TOPMO3HbIMW cucTemamu. Pabouyasi (OCHOBHas)
TOpMO3Hasi cucTtema obecneyvBaeT yMEHbLUIEHWE CKOPOCTW ABWXEHWSA BM/IOTb A0 MOMHOW OCc-
TaHOBKM aBTOMOOWNSA, 3anacHas TOpMO3Has cucTeMa — OCTaHOBKY aBTOMOGuA B cryyae
BbIXOAa W3 CTPos paboyeil TOPMO3HOW CMCTEMbI, a CTOSHOYHAs TOPMO3Has — yAepxaHue oc-
TaHOBJ/IEHHOTO aBTOMOOW/IA Ha MecTe, HeOorpaHWYeHHO [A/MTeNlbHoe BpeMs. [oOMUMO 3TUX
CUCTEM Ha rpy30BblX aBTOMOOMNAX BecoM 6osiee 16 T M Ha 60MbWINX MEXAYTOPOLHbIX
aBTo6ycax 0653aTeNbHO NMPUMEHEHMWe 4YeTBepTOil TOPMO3HOW CUCTEMbl — BCNoMmora-
TenbHOW (NPOTUBOM3HOCHOI). COBOKYNHOCTb BCEX TOPMO3HbIX CUCTEM Ha3blBalOT CUCTe-
MO TOPMO3HOrO ynpasneHuns. [lonyckaeTca He 060pyAoBaTb TOPMO3HbIM yrpasieHnem npu-
uenbl Becom MeHee 750 kr. Ha puc. 6.1 nokasaHa cxema CUCTEMbl TOPMO3HOrO Yynpas/ieHUs
aBTOMO6UNA.

K TOpmMO3HOMY ynpas/ieHVIo NPeabABAAOTCA MNOBbIEHHbIE TPe6oBaHNA, T. K. OHO SB/AETCA
BaXHeMLWNM CcpefcTBOM obecnevyeHns akTUBHOM 6e3onacHOCTM aBToMo6unsA. TpeboBaHus K TOp-
MO3HbIM CUCTEMaM aBTOTPAHCMNOPTHbLIX CPEACTB YCTAHOB/EHbI B HECKOSIbKUX POCCUMCKUX U MeX-
AyHapOAHbIX HOPMATUBHbIX AOKYMeHTax. OCHOBHbIMU 13 HUX aBnstoTca TOCT P 41.13-99 (Tak Ha-
3biBaemble Mpasuna Ne 13 EBponeiickoii dkoHoMmYeckoin Kommccum OOH), TOCT P 41.13H-99.

Puc. 6.1. Cxema cucteMbl TOPMO3HOTO ynpas/ieHns
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FOCT P 51709-2001, IOCT 4364-88, OCT 37.001.067-86. Bbosblias 4yacTb 3TUX JOKYMEHTOB
yCcTaHaB/MBaeT TpeboBaHUsi K 3chheKTVBHOCTM TOPMO30B HOBbLIX aBToMo6unielr. B TOCT P 51709-2001
yKasblBaeTCs, Kakum TpeboBaHMAM [O/DKHbI OTBeYaTb TOPMO3Hble CUCTEMbl aBTOMoObGunei
B aKcnsyatauun. TOpMO3Hble TpeboBaHUA K HUM MeHee XeCTKMe, YeM K HOBbIM aBTOMO-
ounam.

B TexHuueckom nnaHe TpeboBaHWA K TOPMO3HbIM CUCTEMAaM CreaytoLmne:

obecneyeHne MWHUMasIBHOTO TOPMO3HOTO MyTW, MaKCMMasibHOrO YCTAHOBMBLUErocs 3amep/ie-

HUA WM TOPMO3HOI CUbl Ha Konecax;

yAepxaHue TPaHCMOPTHOrO CPeACTBa Ha YK/IOHE ONpefesIeHHOW BeMUMHbI Ha CTOSTHKE;

— COXpaHeHWe YCTOMYMBOCTM MNPy TOPMOXEHUW (KPUTEpMSIMU YCTOMYMBOCTU Cry>KaT SIMHeliHoe

OTK/IOHEHMWE, YI1I0BOE OTK/IOHEHMWE, Yron CKNafbiBaHus aBTonoesna);

— CTabwIbHOCTb TOPMO3HbIX CBOWCTB MPU HEOLHOKPATHbLIX TOPMOXEHMSX, MPU KOTOPbIX MPOMCXO-

OVT pas3orpeB TOPMO3HbIX MEXaHU3MOB;

— MVHUMa/IbHOE BpeMs cpabaTbiBaHWs TOPMO3HOIO NPUBOAA;

cnepsllee feiicTBMe TOPMO3HOIO NPMBOAA, T. € NPOMOPLUOHANIBHOCTL Mexody YCWIeM Ha rne-

fanu (pblyare) 1 TOpMO3HbIM MOMEHTOM Ha KOJiece;

Manas paboTa ynpaBneHus TOPMO3HbIMK cucTemMamu (ycunave Ha TOPMO3HON nefjanv, B 3aBu-

CMMOCTV OT Ha3Ha4yeHusi aBTOTPaHCNOPTHOrO CpPeacTBa, AO/MKHO ObiTb He 6onee 500-700 H;

X0f, TopMo3Hoi neganu 80-1 80 mMm);

- noAfepXaHve YCTaHOBMBLUEWCA CKOPOCTW MpW ABWXEHWUWU Ha 3aTsHKHOM Crycke (47 BCMOMO-
ratefibHO TOPMO3HOIN CUCTEMbI);
— OTCyTCTBME NOJSIHOTO 6/10KMpoBaHWA (103a) Konec;

HepaBHOMEPHOCTb AeNCcTBUSA TOPMO30B /IEBOrO M NPaBOro Kosiec OfHOM OCK He A0/hKHa npe-

BblLIATb OMNpeAeNIeHHON BeNNYMHbI;

- OTCYTCTBME pasfpaxaromx opraHoNenTUYeCKNX SAB/IEHUA NPY TOPMOXEHWUU (CKPWM, HENpuaT-

Hblli 3anax);

— MOBbILWEHHAs HafEXHOCTb BCEX 3/IEMEHTOB TOPMO3HbIX CUCTEM, OCHOBHbIE 3/1IEMEHTbI KOTOPbIX

He [0/DKHbI BbIXOAWTb U3 CTPOS Ha MPOTSXEHWM rapaHTUPOBAHHOIO pecypca.

[amkHa 6bITb Takxe npefycMOTpeHa CUrHamnsaumus, onoseLlaroLlas BoguTeNns 0 HencrnpasHo-
CTAX B CUCTEME TOPMO3HOIO ynpas/ieHus.

Paboyasi TopMo3Hasi cuctema aBTOMOGMAS O6bIYHO NPUBOAMTCA B AEWCTBME HOXHOIW Top-
MO3HOI nepanbio. Ha aBTOMO6GMASX, CneuuanbHO NpefHa3HauyeHHbIX A8 ynpaB/ieHns BoauTe-
nammu-nHBanugammn 6e3 obeunx Hor, paboyas TOpMO3Has cucTeMa NMPUBOAWTCS B AeCTBME PYKOW
OT CneunasibHOro pblyara, 3akpensieHHoro Ha pyne. Ha npuuenax u nonynpuuenax paéoyas cu-
cTemMa npvBOAMTCA B AeiCTBME MO rMApaB/IMYEeCcKOMY, NMHEBMATUYECKOMY WM 31EKTPUYECKOMY
CurHasy, nocTtynatLlemMy OT TOPMO3HOW CMCTEMbl aBTOMOOUAS-TAraya B MOMEHT Hayasia ero Top-
MOXeHus. CyLLecTBYIOT TakXe TOPMO3Hble CUCTEMbI NPULIENOB, B KOTOPbIX paboyas cucrema Ha-
UMHaeT cpabaTtbiBaTb BCNEACTBME HaberaHusi (HakaTbiBaHUS) Mpuuena Ha TOPMO3SILMIA TArad,
Mpyv KOTOPOM BO3HMKAET Cua cxaTus B CLenke. Takas TOpMO3Has cuctema npuuena HasblBa-
eTcs TOPMO30M Hakara.

Pabouas TopMO3Hasi cucTeMa, Kak M CTOSIHOYHas W 3anacHasi, COCTOUT M3 TOPMO3HbIX Mexa-
HW3MOB ¥ TOPMO3HOIO NpuBoAa. Ha NerkoBbIX aBTOMOOUAX, MaIOTOHHaXKHBIX PY30BbIX aBTOMOOM-
JIAX M MVKpOaBTObYyCax, MPUMEHSIOT yCuMTeslb TOPMO30B, a Takke Apyn/ie yCTpoicTsa, MnoBbiLatoLLme
3(hheKTUBHOCTb TOPMO3HBIX CUCTEM W YCTOMYMBOCTb MPU TOPMOXEHWUW. MHOrMe aBToTpaHCnopT-
Hble CpefCTBa WMEIOT aHTUO/IOKMPOBOUHYO cucTeMy Topmo30B (ABC), BXofsllylo B cocTas Top-
MO3HOro npusoga (puc. 6.2).

Mpn HaxaTuy TOPMO3HOI Nefany yBemunBaeTcs Aas/eHne XuakocTu B TOPMO3HOM MpuBofe,
B TOM 4uCNe B TOPMO3HbIX LMAMHAPAX KOMECHbIX TOPMO3HbIX MexaHu3MoB. CpabatbiBaHune
TOPMO3HbIX MEXaHVW3MOB MPUBOAMUT K 3aMe[/IeHNI0 BPALLEeHUA KOMIEC W MOSIB/IEHUIO TOPMO3HbIX
CW1 B TOYKE KOHTaKTa LUVMH C AOPOroiA.
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Puc. 6.2. MpuHunnuanbHas cxema paboyeli TOPMO3HON cucTeMbl aBToMo6MAA: 1— TOPMO3
HOI AWCK; 2 — ckoba TOPMO3HOro MexaHu3Ma nepegHux Konec; 3 — nepeaHuli KOHTYp; 4 — rnas-
HbliA TOPMO3HOW UMAMHAP; 5 — 6ay4oK C AAaTYMKOM aBapuUHOrO NajeHust YpOBHS TOPMO3HOM
XNAKOCTW; 6 — BaKyyMHbI ycunutenb; 7 — TonkaTeslb 8 — nefgasib TOpMo3a; 9 — BbIk/oYaTe b
cBeTa TOpMOXeHusl; 10 — TOPMO3HbIe KOMOAKN 3a4HMX Konec; 11 — TOPMO3HOW LIMHAP 3a4HUX
konec; 12 — 3agHuii KOHTYp; 13 — KOXYX MOosyocu 3afHero MocTa; 14— Harpy3ouHas npyxuHa;
15 — perynsatop gasnexus; 16 — 3agHue Tpockl; 17 — ypaBHUTENb; 18 — nepegHu! (UeHTpasib-
HbI) TPOC; 19 — pblyar CTOAHOYHOro TopMo3a; 20 — curHanm3aTop aBapuUinHOro nageHus ypoBHS
TOPMO3HOM XMAKOCTU; 21 — BbIKOYATE b CUTHA/IM3aTOpa CTOSHOYHOTO TOpMO3a; 22 — TOPMO3-
Has KoflofKa nepegHux Kosec

3anacHas TopMO3Has cucTema [O/KHa MCMOMb30BaTbCsA MpU OTKase WM HeucnpaBHOCTU
paboueli TOPMO3HOM cucTeMbl. OHa MOXET ObITb MeHee 3PPeKTMBHONW, Yem paboyasi TOpMO3Has
cuctema. lMpu 3TOM cuuTaeTcs, 4to B paboyein cucTteme OLHOBPEMEHHO MOXET NPOWU30WTU O0TKa3
He Gonee 4eM OAHOrO 3fieMeHTa TOPMO3HOrO MpMBOJAa WM MexaHusma. B cnyvae oTcyTcTBUA
Ha aBToOMOGUNe creunasibHON aBTOHOMHOWM 3amnacHOil TOPMO3HOW cuUCTEMbl ee COYHKUMKM MOXET
BbINOSHATL MCMpaBHas vacTb paboyeil TOPMO3HON cucTembl (Hanpumep, OAUH U3 KOHTYPOB TOp-
MO3HOTO nprBofa pabouyeli TOPMO3HOW CUCTEMbI C COOTBETCTBYHOLLMMM TOPMO3HbIMW MeXaH/U3Mamu)
WM CTOSIHOYHasi TOPMO3Hasi cucTema. BaxkHoe TpebGoBaHMe K 3anacHoi TOPMO3HOW cucTeme —
Hanvuue crnegswlero AeicTems, T. €. NPONOPLMOHANBHOCTU Me>Kay yCunMem Ha neganm (pbluare)
1 TOPMO3HbIM MOMEHTOM Ha Kofiecax aBToMobuns. Mo aTomy Tpe6oBaHM0 CTOSSHOUHAS TOPMO3Has
cuctema 60/bLUMHCTBA SIETKOBbIX aBTOMObWEl (ynpasnsemas pblyaroM) He MOXeT OblTb MpusHa-
Ha B KayecTBe 3anacHO TOPMO3HOWN CUCTEMbI.
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Ha npuuenHbIX TPaHCNOPTHbIX CPeACTBax Ha/myme 3anacHoin TOPMO3HON cucTeMbl He TpebyeTcs.
CunTaeTcs, 4To TOPMO>KEHME aBTOMoe3aa Mpu oTkase paboudeii cucTeMbl npuuena byaet obecneuu-
BaTbCA MCNpaBHON pabouyeli TOPMO3HOI cucTeMoii TAraua. B To >ke Bpemsi paboyasi TOpMO3Hast cuc-
TeMa npuuena Bcerga nNpPoekTUpyeTcs € TakuM pacyeToM, 4ToGbl B C/lydae OTpbiBa npuuena oT TAra-
ya OCYLLeCTB/ISINIOCh aBapuiltHOE MOJIHOE 3KCTPEHHOE TOPMOXEeHWe npuuena ¢ 3PeKTUBHOCTLIO,
He MeHee Yem MpefyCMOTPEHO A/1A 3anacHOn TOPMO3HOW cucTeMbl aBToMo6UNA. K nerkum npuuenam
kaTeropuini 01 n 02, obopyfoBaHHbLIM TOPMO30OM HakaTa, TpeboBaHMEe aBapUIHOTO TOPMOXEHWSI
He NpebsBAETCSs, O4HAKO OHW AOMKHbI ObITb CHAGXEHbI CTPAXOBOYHOW LIENbIO WM TPOCOM, COeau-
HAOWMM MpULen ¢ aBToMo6uneM 1 obecneumBalolLMM HeKoe OCTaTOYHOe yrnpas/ieHne MpULenoMm
rocrie ero oTpbIBa OT TArava.

CTOsiHOYHasA TOPMO3HasA cucTemMa 0b6bIYHO NPUBOAUTCH B AENCTBUE OT pbluara (PyKOATKM) PyKoit
BoauTens lHorga CTOSHOYHas cucTeMa NpUBOAMTCS B AENCTBME HOrOWN OT cneuuasnibHol nefjanu.
YaepxaHue TpaHCMOPTHOrO CpeacTBa Ha YKIOHe AO/MKHO NPOU3BOAUTLCA Kak Ha yyacTke nogbema
Tak 1 yyacTka cnycka goporu. CTosHouHas cuctema [o/KHa yAepxuBaTb aBTOMOOWIb Wi npuuen
(nonynpuuen) Ha yk/ioHe onpefesieHHON BeNYMHbI HEOTPaHNYEHHO A0/roe BpeMsl. B cBS3n ¢ aTum
ncnosib3oBaHmne, Hanpumep, rnapasankn Wi NHEBMaTUKM B TOPMO3HbIX MexaHU3Max CTOSIHOUHOA
CUCTEMbI HEBO3MOXHO M3-3a OMacHOCTW YTEUKU XNAKOCTU WM BO3JyXa C TedeHnem spemeHu. Mpu-
BO/, TOPMO3HbIX MEXAHU3MOB CTOSIHOYHON CUCTEMbI Y COBPEMEHHbIX TPAHCMOPTHBIX CPEACTB MOXET
6bITb MEXAHUYECKMM, OT pblyara (nefav) yepes Tpockl (TArM) 1 pblyaru, 3/1eKTPUYECKUM, NHeBMA-
TUYECKAM U T. A,

obecneyeHNss TOPMO3HON 3hHEKTUBHOCTM [OCTATOYHO MCNOJIb30BaTb TOPMO3Hble Me-
XaHu3Mbl Hanbosiee HarpyXeHHOW OCK WM HEeCKOMbKUX Oceil TpaHCMopTHOro cpeactea. O6blY-
HO A/19 3TOW Len MCNosb3yoT 3af4HI00 OCb WM 3aHIO TENeXKy rpy30BOro asToMobuns wm
aBTObOyCca, 3afHIO OCb WM [Be 3afHMNe OCM COOTBETCTBEHHO [BYX- WM TPEXOCHOTO MNOMynpu-
uena Ha nerkoBbix aBTOMOGW/IAX W NpuULienax Harpyska Ha NepeAHIo 1 3afHI0 Ocy pacnpe-
[JensieTcs No4YTM OAUHaKoBO. 103TOMy Yy HMX CTOSIHOYHAs cucTema OObIYHO BbIMOSIHEHA C UC-
NoNb30BaHWEM 3afHuX, HeynpaBAsieMblX KOMec, Y4T0 KOHCTPYKTMBHO HECKOMbKO npouie. XoTts
MPUHLMMMABHO BO3MOXHA W TEXHWYECKN peann3oBaHa HeKoTopbiMK hupmamm CTOsSIHOYHas
TOpPMO3HasA cucTeMa Ha nepegHux Kosecax /IerkoBoro aBTOMOOWASA (Hanpumep, HekoTopble
aBTomMo6UnM SAAB).

BcrnomoraTtesibHasi TOPMO3Hasi CUCTEMA, OrpaHMuMBaloLLas CKOPOCTb ABWKEHUSI aBTOMOGU/IS
Ha A/INTENbHBIX CMYCKAaX, BbIMOMHSAETCS HEe 3aBUCUMMON OT APYrMX TOPMO3HbIX CUCTEM.

TpaHcnopTHoe CPeACcTBO NpU ABWKEHUM MOZ YKIOH HAuMHAET NOCTENEeHHO PasroHATLCS, JOCTU-
rasi CKOPOCTM, OMacHO CTOUKM 3peHust BoauTens Ans 6e30nacHoro ABmkeHus. Boautens nputop-
MaXWBaeT, WMCMOMb3ysi pPabouyld TOPMO3HYIO CUCTEMY, CHIXasi CKOpOCTb [0 Ge3onacHoii. Yepes
HEKOTOpOoe BpeMsi aBTOMO6U/Ib BHOBb PA3rOHSIETCA U UMK MPUTOPMAaXMBAHUS MOBTOPSIETCS.
3a nyTb ABWXKEHUSI C nepeBana A/MHOW 5-20 KM LWK/bl NPUTOPMAaxXMUBaHUS paboueil cructemoi
MHOTOKPaTHO MOBTOPAOTCA. 3TO COMNPOBOX/AAETCS WM3HOCOM LUMH, TOPMO3HbIX HAKMagoK W -
caMoe [/laBHOe — YyBE/IMYEHMEM TeMnepaTypbl TOPMO3HbIX MEXaHW3MOB, B MEpPBYK oyepesb
TOPMO3HbIX HaknaAoK. Mpu pasorpeBe HaKIaA0K TOPMO3HbIX MEXAHU3MOB CHUXAETCS KO3(hULIM-
€HT TPEHUs HakNagku O TOPMO3HON GapabaH, a crefoBaTesibHO, W TOPMO3Hasi 3hPEKTUBHOCTb
TOPMO3HOTO MexaHusaMa. B pesynbtate a(pekTMBHOCTb TOPMOXEHWS aBTOMO6GWUNS B Hadane
crycka C ropbl ¥ B KOHUE, MpW NPOYMX PaBHbLIX YC/IOBUSIX, COBEPLUEHHO pasfnuHas. Peskoe yxya-
LUEHME TOPMO3HbIX CBOMCTB aBTOMOGWUMA C rOPAYMMM TOPMO3HLIMM MEXaHU3MaMy MOXeT NpuBe-
CTV K [IOPOXHO-TPAHCMOPTHOMY MPOUCLIECTBUIO C TSXKE/bIMW NOC/EACTBUSIMM.

Moatomy 6blna paspaboTaHa AnNs TSHKeNbiXx aBToMobOWNel M aBTONOe3A0B Takas TOpMO3Has
cucteMa, Kotopas obecneumBaeT A/IMTENbHOE ABMXEHME Ha Crycke C HeGOMbLUOW MNOCTOSHHOW
CKOpOCTbl0 6€3 MCNosb30BaHMA (M pasorpeBa) MexaHW3MOB paboyeil TOPMO3HOW CHUCTEMbI.
MocnegHue [OMKHbI OCTaBaTbCA B XOJIOAHOM COCTOSIHUM W TOTOBHOCTW BbINOSIHUTL B 060N
MOMEHT TOPMOXEHME C MAKCUMasIbHON 3(PDEKTUBHOCTLH).
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Takoli cuctemoli siBnsieTca BcnomoratesibHas (BTOpoe Ha3BaHWe — W3HOCOCTOliKas) TOpMO3-
Has cucTemMa. BcrnomoratenbHas cuctemMa He MOXET CHU3WTb CKOPOCTb aBTOMOGUAA [0 Hyfs.
Mo HOpMaTVMBHBLIM AOKyMeHTaM 3hheKTUBHOCTL BCMOMOraTeslbHON TOPMO3HOW CUCTEMbI CUMTaET-
Cs1 OCTATOYHOW, ecnn Ha yknoHe B 7 % [A/IMHOW 7 KM CKOpPOCTb aBTOMOGW/SA MoafepXuBaeTcs
Ha ypoBHe (3015) Km/u.

KOHCTPYKTMBHO BCrnoMoraTesibHasi TOPMO3Has CMcTeMa BbIMOSHAETCA ceildac Tpemsi cnocoba-
MW: MOTOPHbIA TOPMO3, FMAPaBANYECKUA TOPMO3-3aMea/ITeNb 1 3N1eKTPUYECKMii TopMo3-3ames-
nvtens. CnepyeT uMeTb B BUfy, YTO B KauyecTBe TOpMO3a-3aMed/IMTeNns Ha kaxgom asTomobune
MOXHO WCNONb30BaTb ABWUratenb, pabdoTalolWyii Ha pexvMe XO0MnocToro Xoga (Tak HasblBaemoe
TOPMOXeHVe ABuraTenieM). TOPMO3HOM MOMEHT, cO3JaBaeMblii B 3TOM cryyae ABuraTesieM, yBenu-
uMBaeTCA NpY BK/OUEHUM HU3BLLKMX Mepejad B KOpo6ke. OfHaKo TOPMO3HOM MOMEHT, pa3BuBae-
MbIA ABUratenem, paboTarolmm Ha XOM0CTbIX 060poTax, He6Go/bLIO U He obecneynBaeT HEOOXO-
OVMMOro 3aMefi/ieHnsi aBTOMOGWS 6OMbLLOIA MacChl.

Bonee athhekTUBHBIA MOTOPHBI TOPMO3 (FOPHLIA TOPMO3) NPeACTaB/IseT CO60I ABUraTenb as-
TOMOGWNS,, 060PYAOBaHHbIN A0MNOMHUTE/IbHBIMI YCTPOWCTBAMY BbIK/IIOYEHUS NoAauy TONSMBa
1 NoBOPOTA 3aC/IOHOK B BbIMyCKHOM Tpy6onpoBoje, COo34atolmX LOMOMHUTENbHOE CONPOTUBEHME.

Mpy TOPMOXEHWUN BOAMTE/b C MOMOLLbBI MHEBMATMYECKOro NpMBOAa NOBOpauYMBaeT 3ac/loH-
Ky B TpyGe rfylmTesisi B 3aKpbITOE MOJSIOKEHME W NMepeMeLlaeT peliky TONJIMBHOIO Hacoca BbICOKO-
ro AaBfeHWsi B MOJIOKEHWE HYNEBO nofaus TonnvBa B ABuratesnb. Bcneactsue aTux AeicTBuiA
ABuratenb aBTOMOGWANS TylwMTcs (HO BpalleHUe KOJIEHYATOro Basia He MpekpallaeTcs)) U CTaHo-
BUTCS HEBO3MOXHbIM BbINYCK BO34yXa U3 LMIVHAPOB Yepes BbiMyCKHOW TpakT. B TakTe Bbimycka
nopLUeHb CTPEMUTCS BbITOSIKHYTb BO34yX Yepes3 BbiMyCKHOW Tpy6onpoBod. MMpu 3TOM MNOpPLUEHb
NCNblTbiIBAET CONPOTUB/IEHNE, MHOIMOKpPaTHO CXUMas BO3OyX. C]'Ie,qCTBI/IEM 9TOro conpotus/ieHns
nepeMeLLEHNI0 MOPLUHS ABISIETCA 3aMej/IeHne BpalleHVst KOJIEHYaToro Basia, W, C/iefoBaTesibHo,
nepegaya oOT Hero Yepes TPaHCMUCCUIO TOPMO3HOrO MOMEHTA K BefylUyM Kosiecam aBTOMOGWIS.

rMapaenuyeckuii TopMo3-3aMeaiuTeslb NPeacTaBnsieT co6oii YCTPOWCTBO M3 [ABYX /IONACTHbIX
KOMIEC, He CBA3AHHbLIX XECTKO APYr C APYroM, HO PACnofIOKEHHbIX APYr HANPOTUB Apyra Ha He6osb-
LIOM PaccTosiHUU. JlonacTHbIe Kosleca YCTaHOB/EHbI B OTAENLHOM KOPMyCe Wi BCTPOEHbI B MApO-
MexaHuueckyto nepegady (FMM). OAHO NIoNacTHOE KOIECO YCTAHOB/IEHO Ha Basie TPAHCMUCCUN, Ha-
npUMep Ha KapAaHHOM, U BpaLlaeTcs BMECTe C HUM, a BTOPOE KOMIECO HEMnoABWKHO U COeauHEHO
C KOopnycom Topmosa. [ 19 co3haHnsi ConpOTHBIEHNSI BPALLEHWIO KapAaHHOro Basia Kopryc ¢ nomo-
Wbl CMeunasbHOr0 Hacoca HamosHsSeTCss MacnioMm. Mac/io pasroHsieTcs fionacTsaMu Bpalato-
werocs kosieca, nepetekaeT Ha JlONacTu HEMoOABWXHOIO Kojeca, rae ero CKopocTb Pesko
3amMen/iseTcss 1 3aTemM NOBTOPHO MOCTyNaeT Ha flonaTkv Bpallatoulerocs koneca. Mpy nonagaHum
Macna Ha fionaTky GbICTPO BpallaloLLerocsl fIonacTHOr0 Kojieca BpalleHue noc/iefHero 3a-
mMeansieTcsl, a 06pasylolniics TOPMO3HON MOMEHT Yepes TPAHCMUCCUI0 NOABOANUTCA K BEAyLMM
Kkonecam aBTOMOGW/S. HarpeBaemoe B KOpryce TOpMO3a-3aMef/IMTenst Macsio ox/axJaeTcs
B creuuasibHoM paguatope. .J/9 BblK/HOYEHWs TOpMO3a Macno yaansioT u3 kopnyca. Mvapo-
3amefITeNlb MOXeT 06EeCneunTb HECKO/TbKO CTyneHeli MHTEHCUBHOCTY TOPMOXEHWUS, €Cn ycTa-
HaB/MBaeTCca nepes Kopobkoii nepeday. Yem Hke nepefaya, Tem 3peKTUBHEE MPOUCXOAUT
TOPMOXeHue.

Ha puc. 6.3 mokasaH NpUHUMN AeiCTBUS rMApaB/MYeckoro TopMo3a-3amMesnTens.

Mo aHanorMyHoOMy NPUHLMNY PaBoTaeT 1 ANeKTPUIECKMI TOpMO3-3amenTesb. Ha aBToMo6u-
JISIX C MeXaHUYeCcKol TPaHCMUCCHEN OH BbIMOHAETCA B OTAE/bHOM Kopryce. C KapfaHHbIM Basiom
WM No6bIM PYriM BasloM TPAHCMUCCUM COeAVHEH BPALLAOLMIACS pOTop 3amMen/Tens, a B Kop-
nyce 3aKkpensieHbl HemoABWKHbIE 0BMOTKM cTaTopa. Mpy nogade HanpshKEHWst Ha OGMOTKM cTaTopa
BO3HMKAET MarHUTHOE CU/I0BOE MNosie, NPensTCTBYytolee CBOGOAHOMY BpalleHuio potopa. O6pasy-
IOLLMIACS TOPMO3HOW MOMEHT uepe3 TPAHCMUCCUIO NMOABOAWTCA K BefylM Kosiecam aBTOMOGUNS,
aHanorMyHoO rMapaBIMYeckoMy ToOpMo3y-3ameIuTento. Ha puc. 6.4 npuseaeHa cxema 3/1eKTpMyYecko-
ro TopMo3a-3aMeaiTens.
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Pvc. 6.3. TnapaBnnmyecknii TOpMo3-3amefantens: 1l— kopnyc; 2 — nonacTHoe Koseco
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Puc. 6.4. dnekTpnyecknini Topmos-3ameanntenb: 1— poTop; 2 — 06MOTKM cTaTopa

Tatoke crieflyeT OTMETUTb, YTO Ha NpuLenax v nonynpuuenax npyu Heo6Xxo4yMOCTU TaKXKe MO-
XET yCTaHaB/IMBaTbCA TOPMO3-3amMefinTelb. OH MOXET OblTb 3/1EKTPUUECKOTO WM ruapaBanyec-
Koro Tuna. 3TOr0 OfiHa M3 0Ceil KOHCTPYKTUBHO [O/MKHA 6biTb BbINMOMHEHA C MOYOCAMY,
MEXofy KOTOPbIMW YCTaHAB/IMBAETCS 3aMefnTe b, BKIOYeHWE W BbIK/IOYEHWE 3aMefiMTeNst npo-
U3BOAMTCS BOAMTENIEM U3 KabWHbI Trava.

TOPMO3HbIE MEXAHWN3MbI

TOPMO3HO MexaHu3M npefHasHayeH A9 CO34aHWs TOPMO3HOr0 MOMEHTA, MNPEnSTCTBYHOLLENO
BpallEeHN0 Kosieca aBTOMOBWUAA WM 3/1eMEeHTa TPaHCMUCCUKN, COELUHEHHOro € Kosiecom. Hawbo-
nee pacnpocTpaHeHHbIMM TOPMO3HbIMW MeXaHn3MaMun SIBASOTCA PPUKLMOHHbIE, MPUHLMM AeicT-
B/ KOTOPbIX OCHOBaH Ha TPeHUW Bpallatowyxcs aetaneli o HenogsuxkHble. Mo dopme BpaLuato-
wmxcs getaneli (pyKLMOHHbIE TOPMO3Hble MEXaHu3Mbl [ensatcs Ha 6apabaHHble W OUCKOBbIE.
Hespalaowmmmcs getanamm 6apabaHHbIX TOPMO30B MOFYT 6biTb KOMOAKM WK NEHTbI, OVCKOBbIX
TOPMO30B — TOJIbKO KOMOAKM.

Hanbonee pacnpocTpaHeHHOe MecTo pa3MelleHVUs TOPMO3HOro MexaHu3ma — BHYTpWU Kore-
ca (Xots 310 ¥ yBenuyMBaeT HenoLpecCopeHHbIE MAacChl), NO3TOMY Takne MexaHu3Mbl Ha3blBaloT-
CA KONecHbIMW. VIHOrga TOPMO3Hble MEXaHW3Mbl pacronaratoTcs B TPaHCMUCCUWM aBTOMOOGWSA,
HanpymMep 3a KOpo6KOi nepegay wiM pa3faToyHON KOPOGKOW, mepep rnaBHOW nepepadvein w
Ha nonyocsix. Takne mMexaHW3Mbl Ha3blBAKOTCA TPAHCMUCCUOHHLIMU.

TopMO3HOI MexaHu3M /11060oro Tvna JO/MKEH COo3f4aBaTb MaKCUMalbHblli TOPMO3HOM MOMEHT,
Masio 3aBUCALMI OT HanpasfeHVsl BpallleHUs TOPMO3HOro Aucka wiv 6apabaHa, 3amacivBaHus
W nonagaHus Bnarv Ha (ppuKUMOHHbIE NOBEPXHOCTW, WX TemnepaTypbl. 3a3op Mexody hpuKum-
OHHbIMW MOBEPXHOCTAMU TOPMO3a AO/MKEH ObITb MUHVMAaSIbHLIM 418 6bICTPOro cpabaTbiBaHWsa Me-
XaHn3Ma npu TopMoXeHun. BcneacTBue usHalMBaHWsA (OPUKLMOHHON NMOBEPXHOCTU KOSIOAKN WK
NIeHTbl 3a30p B 3KCnyaraumm HeusbexHo ysenuuuaeTcs. [oatomy n0bol (OPUKLUOHHLIA TOop-
MO3HOW MeXaHW3M AO/MKeH UMETb YCTPOMCTBO, MO3BONSIOLLEE aBTOMATUYECKN WM BPYUHYHO BOC-
CTaHaBNMBaTb MepBOHAYaSIbHbIA MUHVMabHBIA 3a30p.

HavmeHee pacnpocTpaHeHbl B HacTosilLee BpeEMS Ha aBTOMOOWIAX IeHTOYHble 6apabaHHble
TOPMO3Hble MexaHu3Mbl (puc. 6.5). OHM cocToAT U3 BpalatoLerocs 6apabaHa v HemoABWKHONM
neHTbl. Bo Bpemsi TOPMOXEHNA fieHTa npukmmaeTcs k 6apabaHy, co3fgaBasi TOPMO3HOVW MOMEHT.
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K pblyary

Pvc. 6.6. KonogouHble 6apabaHHble TOPMO3-
Hble MeXaHW3Mbl :a— MEeXaHU3M C OfHOCTO-
pPOHHMMKU onopamu; 6 — C pasHeCceHHbIMK
Puc. 6.5. JleHTouHbIi 6apabaHHbIii TOPMO3-  OMopamu; B — MexXaHu3M C CcamMOyCUNeHu-
HOW MexaHu3M eM; [ — MEeXaHU3M C Pa3X<UMHbIM Ky/1aKkoMm

OTpuuaTeNibHbiM CBOMCTBOM fIEHTOYHOTO MEXaHu3Ma SBAATCS 60Mblune AOMNOSHUTENbHbIE
pagvanbHble Harpysku, AeicTByloLMe Npy TOPMOXEHUW Ha onopbl 6apabaHa, U HEBO3MOXHOCTb
NOJTy4eHNs1 NIaBHOTO TOPMOXEHUS. 13-3a Masioi XeCTKOCTU JIeHTbl 3a30p Mexay Heil 1 6apaba-
HOM A0/MKEH ObITb 6O/bLUMM, YTO yBENMYMBAET XO4 TOPMO3HOW MNefjanm U CHWXaeT GbiCTpoAeicT-
BME TOpPMO3a. YCTPOICTBa 4711 Pery/iMpoBaH/sa 3a30pOB B JIEHTOYHbIX TOPMO3aX C/I0XHbI, HeHa-
LeXHbl B paboTe u TpebylT yactoro o6cnyxmnBaHus. M3-3a ykazaHHbIX HEQOCTATKOB JSIEHTOYHbIE
TOpMO3a PefKo NPUMEHSIT Ha COBPEMEHHbLIX TPaHCMOPTHLIX cpeAcTBax (TO/IbLKO MHOrga B CTOSA-
HOYHbIX TOPMO3HbIX CUCTEMaX).

KonogouHble 6apabaHHble TOPMO3Hble MeXaHW3Mbl, HECMOTPA Ha CBOK BHELLHIOH CXO-
XECTb, CYLLUECTBEHHO OT/IMYAOTCSA APYr OT Apyra Mo KOHCTPyKUMKM 1 cBoiicTBaM. Ha puc. 6.6 npu-
BefleHbl OCHOBHble CXeMbl 6apabaHHbIX KOMOLOYHbIX TOPMO30B. B OCHOBHOM OHWM pasnunyaroTcs
Mo PacrosIoXEHNIO ONOP KOJIOAO0K M XapakTepy NPUBOAHBLIX CW/, PasfBuratloLimx KOMOAKM U npu-
XUMawmx ux K 6apabaHy W3HyTpu. Pasnuuve B KOHCTPYKUMWM MpegonpejenseT WU pasivuuve
B CBOICTBax.

Ha puc. 6.7 nokasaH 6apabaHHbl/i TOPMO3 C paBHbIMU MPUBOAHLIMW CUNaMKU U OQHOCTO-
POHHVMM pacnosioXeHuem 0onop Kos0A40K.

OnopHbIN AMCK 3aKpensieH Ha 6anike MocTa. B HWXHel 4YacTu OMOpHOro Aucka YCTaHOB/EHbI
[ABa nasbla, Ha KOTOPbIX 3aKpemnsieHbl SKCLEeHTPUKOBbIE LWaibbl. MonoxeHve nanbulesB dUKcUpy-
I0T raikamy. Ha SKCLEeHTPUKOBbIe Laiibbl HaAEeTbl HYDKHME KOHLbI KOMOA4OK. PerynMpoBOYHbIE IKC-
LEHTPUKN 3aKpernieHbl Ha OMOPHOM AWCKe 6o/TaMu, yAepXnsaeMbiMy OT MPOU3BOJILHOIO NPOBO-
payvBaHVUA nNpefBapuTeslbHO CKaTbiMU MNPYXUHaMu. CTSXHas NpyXuHa MNpxnMaeT Kaxkayo
KONOAKY K ee pery/iMpoBOYHOMY 3KCLLEHTPUKY. MpyXuHa divKcupyeT perysiMpoBOYHbIA 3KCLEHTPUK
B /OOOM MOJIOXKEHUM MPW NOBOPOTE ero 3a ronoBky 601ToB. TakuM 06pa3om, Kaxzas Konoaka LeH-
TPVPYeTCA OTHOCUTESIbHO TOPMO3HOro 6apabaHa pPery/iMpoBOYHBIMU 3KCLEHTPUKAMM N 3KCLEHT-
pUKOBbIMM LWaibamy nanbLeB. BepxHue KOHLbI KO0A40K COMpUKacarTCs C NopluHAMK paboyero
unnuHgpa. OT GOKOBbIX CMELLEHUIA KOMOAKWA YAEePXMBAOTCA Hanpasnsalowumy ckobamu c nnac-
TUHYATBIMY NPYX<VHaMKW. J/iMHa OPUKLMOHHBIX HaKI1a[oK, NPUKPEnsIEHHbIX K NepesHnM U 3agHUM
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Puc. 6.7. Bapa6aHHblii MexaHU3M C paBHbIMU NPUBOAHBLIMU CUAMU U OHOCTOPOHHUM pac-
MOSIOXEHNEM OMOpP KOJIOAO0K: 1— TOpMO3HOW 6apabaH; 2 — (PPUKLMOHHAA Haknagka; 3 — Ko-
nojka; 4 — TOPMO3HOW LWWMT; 5 — TOPMO3HOI LUNMHAP; 6 — BO3BpaTHbIE (CTSXKHbIE) MPYXMHbI;
7 — 3KCLEHTPUK PerynMpoBk Topmo3a

Ko/oAkaMm, HeoavHakoBa. Haknafka nepefHei KoMoAku oJiMHHee 3agHeil. CaenaHo 3To /i obec-
MeYeHNs1 PaBHOMEPHOTO M3HOCA HaKMafoK, T. K MepeaHss Kofogka paboTaeT 6osbluee BPEMS Kak
nepBuYHasl 1 co3aaeT 60/blLNIi TOPMO3HOI MOMEHT, YeM 3aaHss. BapabaH Topmo3a NpUKpeneH
K cTynuue koneca. .Jna yaobcTBa AocTyna K Konofkam 6apabaH CAenaH CbeMHbIM.

Mpy TOPMOXEHUN AABMEHNE XWUAKOCTU B KOMECHOM LWIMHAPE pa3fBuraeT MopluHM B NPOTU-
BOMOJIOXHOM HanpaBfeHUN, OHW BO3AEWCTBYIOT Ha BEpPXHWE KOHLbl KOMOAOK, KOTopble npe-
0[l0/1€BAIOT yCU/IME MPYXWHbI W NpuXMMatoTcs K 6apabaHy. Mpu pacTopMaXuBaHUW AaBneHve
B LWAMHAPE yMeHbluaeTcs W 6narofapsi BO3BPATHOM MpYXWUHe, KOMOAKW CBOAATCS B NepBOHa-
yasibHoe MOJIOXeHNE.

B MexaHu3Me UMeeTCs cneuyasibHblii NPUBOAHOIN pbivar, COeMHEHHbI BEPXHUM KOHLIOM C Of-
HOVi TOPMO3HO KOMOAKOW, a Yepes3 naHKy — C APYroi. K HKHeMy KOHLLY pbluara npucoeamvHsieT-
CSl TPOC CTOSIHOYHOTO NpuBoAa. Mpu BLITATMBAHWM TPOCA pbluar NOBOPAYMBAETCS M NPUXUMAET
K 6apabaHy cHauana ofHy KOMOAKy, a 3aTeM uepes MaHky Apyryto.
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TopmO3 aBTOMOBGUNA C pasHECEHHbIMY OMopamMu BbINOSIHEH MO cxeMe (CM. puc. 6.66). OH nme-
eT [iBe OfMHaKOBble TOPMO3HbIE KOIOAKM, Kaxkas U3 KOTOPbIX yCTAHOB/IEHA Ha COOTBETCTBYHOLLEM
OMOpHOM ManbLe. Konogku cTarveatoTcst mpy>kvHamu. KOHLbI KOT0[0K COMpUKACaOTCS C MOPLUHAMU
KOMECHbIX LUMNNHAPOB. Paboune unnHApbl COeAyHEHbI C TaBHbIM TOPMO3HbIM LAMHAPOM U Me-
XAy coboli Tpy6onposoAoM. MexaHn3m MMeeT aBToMaTuyeckoe YCTPOCTBO pPerynMpoBaHus 3a3opa.

OnopHebIA AMCK cepBOoTOpMO3a (CM. puc. 6.6B) yKpensieH Ha Kopobke nepeady; Ha HeM ycTa-
HOB/IEHbl ABE KOMOAKM, Pa3K<WMHOA W Pery/IMpoBOYHbIA MexaHu3Mbl. BepxHue KOHLblI KOM0[OoK
MPWDK<aTbl CTSDK<HbIMW MPYX<VHaMV K TOSIKaTEeNsIM Pa3k<MMHOTO MEeXaHu3Ma, a HWK<HWE — K oropam
peryniMpoBOYHOTO MexaHu3Ma. YCume CTDK<HbIX MPYX<VH /1eBO/ KONOAKM MEHblle, Yem ycunue
MPY<VH npaBoii konofkn. Cyxapb perynmMpoBOYHOTO MexaHM3Ma MOKET nepemeLLaTbcsi BMecTe C Omno-
pamy KONoAoK Ha 3 MM OTHOCWUTENIbHO BUHTA. B pacTOPMOXEHHOM MOMIOXKEHWN CyXapb Mpubk<ar K Kop-
nycy CUbHBIMU NPYX<VHaMW W yKa3aHHbI 3a30p yCTaHaB/IMBAETCSA CO CTOPOHbI /IEBOW KOMOAKM.

Mpn nepemelleHM TOPMO3HOrO pblyara ycune OT HEro yepes TAry nepegaeTcs Ha ABynieuni
pbiyar. MonoxeHne TOPMO3HOIO pblyara B 3aTOPMOXEHHOM COCTOSHAM (DMKCUPYETCA 3allesikoin Ha
3y6yatom cekTope. KopoTkoe mfieyo ABYM/ieyero pbluara AaBuT NpY 3TOM Ha Pa3x<vMHOWN cTep-
XEHb, KOTOpPbIA, BABUrasiCb B KOpNyc, pa3BoAuT Luapukamu Tosikatenu obenx konofok. Mepsoi
K 6apabaHy Mpwk<VMaeTcs fieBas konodka, vmetowas 6onee cnabble CTsK<Hble NPyX<uHbl. Ecrm Top-
MOXEHME NPOUCXOAUT MPU ABUKEHWN aBTOMOGUNA Brepen, TO 3Ta KOJOAKa 3axBaTbiBaeTcs Gapa-
6aHOM W ee HWK<HW/A KOHeL, NepeMeLlaeT npaByt KOMOAKY JO ee COMPUKOCHOBEHUSI ¢ 6apabaHoMm
(nepemelLeHne KOMOAKM, KOTOPOE He MpeBbiwaeT 3 MM, NPOUCXOAMT NPOTMB XOJa YacoBOW CTpers-
kn). O6e Konogku paboTaloT Kak NepBuyHblE, MPUYEM MPUBOAHLIM YCUIMEM /1St MPaBOM KOMOAKU
ABNAETCS cuia TpeHusi, nepefaBaemasi OT JIEBOW KOMOAKA. Tak Kak TOPMO3HO/ MOMEHT TpaHCMUC-
CMOHHOTO CTOSIHOYHOTO TOPMO3a yBe/IMYMBaeTCs [NaBHOW nepejayeil, To ero pasMepbl MNosyyatoT-
CSl MeHblle, YeM pasMepbl KOMECHbIX TOPMO30B WM TOPMO30B, YCTAHOB/EHHbLIX MOC/E MEX<KOsec-
Horo andpcbepeHumana.

TopMO3 C paBHbIMU MNepemMeleHUsaMn Kononaok (cMm. puc. 6.6r). Konogku onupatotcs
Ha OCW C 3KCLEHTPUYHbIMU LWeikamn. Ocn yCTaHOB/EHbI U 3a)MKCUPOBAHbI raiikamy B KPOH-
WwiTeliHax, NpuKNenaHHbIX K OMopHOMY Aucky. [pn MOHTake TOpMo3a obecneumBaeTcs nosopayu-
BaHMe OCW 1 TeEM CaMbiM CMELLEHME KOHLA KOTOAKN OTHOCUTENbHO 6apabaHa. CTsK<HON NpyX<vHO
KOSTIOOKN NPWK<UMAIOTCA K pa’k<vMHOMY Kynaky. K konogkam npuknenaHbl Mo ABe OpUKLMOH-
Hble Haknagku. TOPMO3HOW GapabaH OT/UT U3 YyryHa M NPUKPENeH K CTynuue kosneca LWnuib-
Kamu. Pa3X<UMHOW Kynak W3roTOBMEH Kak 0f-
HO Liefioe C B/IOM M YCTAHOB/IEH B KPOHLUTEW-
He. Ha wnuueBoM KOHUe Bana 3akpenseH
pbluar. B pblyare pasmelleHa yepBsyHas ne-
pejaya, crnyxawas Ans perysmpoBaHuns 3a-
30pa B TOPMO3HOM MeXaHu3Me.

B pacTOpMOXeHHOM COCTOSIHUW Mexay KO-
nogkamn u 6apabaHom umeetcs 3asop. [pu
TOPMOXEHUN JaBrieHne BO34yxa BOCMPUHMMA-
eTcsl MemMbpaHoii TOPMO3HOW Kamepsbl, yCTaHo-
B/IEHHOM Ha KPOHLUTENHe, M ee LUTOK NoBopa-
yMBaET 3a pblyar Basl C Pa3X<UMHbIM KynakoM.
Konogkvn npwk<umatorcs K 6apabaHy, Bbi3biBas
TOpMOXeHue Koneca. [Mpothnnb pazK<UMHOrO
Kynaka BbINOMIHEH TaK, 4TOGbI O6GecneynBaTb
nepemMelleHne Ha OAMHAKOBble pPacCTOSHUA
KOHLOB KOMOZOK. 3TUM [OCTUraeTcsl ypasHO-

Puc. 6.8. TOPMO3HO MEXaHU3M C K/TIMHOBbIM
pa3X<MMHbIM YCTPOWCTBOM W aBTOMaTuyec-
KOl perynnpoBKOi 3a3opa: 1 — KOMOAKa;

BELWEHHOCTb TOPMO3HOIo MexaHu3sma,paBHble
TOPMO3HbIE MOMEHTbI N U3HOC KO/100K.

2 — pamkX<UMHON KIWH; 3 — TOPMO3HOW KpaH;
4 — TOpMO3Has Kamepa, 5 — npyx<uHa
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Ha psige aBToMo6uiei npyMeHeHbl TOPMO3HbIE MEXaHU3Mbl C K/TMHOBbIM Pa3>KWMHbIM YCTPOW-
CTBOM 1 aBTOMAaTMYECKOW PerympoBkoii 3a3opa (puc. 6.8).

Ha onopHom Aucke 3akpensieH CynnopT, B LUAMHAPUYECKME OTBEPCTWS KOTOPOrO BCTaB/EHBI
[ABa TonkKaTens. BHyTpu ka>kaoro Tonkatens pasmelleHbl perysiMpoBOYHble BTY/KW. Ha Hapy>kHOW
NMOBEPXHOCTW Ka>KAOW pery/iMpoBOYHON BTY/IKM HaHECEHA ChnupasibHas Hapeska C TpeyrosibHbIM
npocmnem 3yObLEB, a Ha BHYTPEHHE NMOBEPXHOCTM HapesaHa pe3bba, B KOTOPYH BBEPHYT peryiu-
POBOYHbIA BWHT. [Mpy nNepBOHaYasibHOW PerysiMpoBke TOPMO3HbIX MEXaHM3MOB MNOBOPOTOM pery-
NINPOBOYHBIX BMHTOB YCTaHaB/MBAKOT 3a30p Mexody TOPMO3HbIM 6apabaHoM M konogkamu, Benu-
UyMHa KOTOPOro 3aTeM MNoAfep>KMBaeTCsA aBTOMatuyecku. K perysMpoBOYHbIM BTY/IKaM MpwdKaThbl
XpanoBuKN, KOTOpble MMEeT 3y6bsl, HaxoasLlMecss B 3aUensieHUN C HapyXHbIMKU 3y6GbsiMU perynu-
POBOYHBIX BTYJIOK.

Pa3k1MMHOe YCTPOWCTBO COCTOWUT M3 K/IMHA, ABYX POSIMKOB (OCM KOTOPbIX pasMeLLeHbl B cena-
paTope), YNopHOii LWwaiibbl 1 rps3e3allMTHOro Konnaka. Mpy TOPMOXEHUW Ha KUH NepefaeTcst cu-
fla OT LUTOKA TOPMO3HOI Kamepbl, BCMEACTBUE YEro OH MepemeLiaeTcsi B OCEBOM HamnpaBieHun
¥ NOCPeACTBOM POSIMKOB pasaBuraeT Tonkatenun. MepeMellaiopmecs npu 3ToM perysiupoBoYHbIe
BTY/IKA 1 BUHTBI NPUXMMAIOT KOMOAKM K 6apabaHy, a cobauka XpanoBMKOB NepeckakmBaeT uyepes
3yObsi PErysIMpoBOYHbIX BTY/OK. Koraa NpovMcXoAuT pacTopMakMBaHWE W TOSIKATEeIN CO CBS3aHHbI-
MU C HUMK JeTansaMu ABWUraloTcs B 0GpaTHOM HamnpaBfieHWW, perynivpoBOYHbIe BTY/IKM MOBOpauu-
BalOTCA MOJ AECTBMEM YCWUMMS, BO3HMKAIOWETO B 3aUen/ieHnuM mexofdy cobadykaMy XpanoBMKOB
W BTY/IOK, B pe3y/bTaTe Yero BUHTbLI BblBEPTLIBAOTCA. Mexogy konoakamu v 6apabaHoM ycTaHaB-
NMBAKOTCS HEOBXOAMMbIE 3a30pbl. Mpy YBENMUEHUM 3a30pa Mexody Kosofkamu u 6apabaHom co-
6auky xpanoBuka NonagaloT B 3auensieHne ¢ Apyroii napoii 3y6beB PerysIMpoBOYHON BTY/IKW, YTO
aBTOMaTMYecK/ BOCCTAHAB/MBAET 3a30p B TOPMO3HOM MeXaHU3MeE.

MN3BECTHbI KOHCTPYKUUKM GapabaHHbIX TOPMO3HbIX MEeXaHW3MOB, MPUMEHSIBLUMXCS COBMECT-
HO C 3/1IeKTPUYECKMM TOPMO3HbIM NpuBogoM (puc. 6.9).

TopMo3Hble 6apabaHbl KOMECHBIX U TPAHCMUCCUOHHBIX TOPMO30B 0ObIYHO OT/IMBAIOT U3 CEpO-
ro YyryHa. Y HeKoTOopbIX TOPMO30B AMCK 6apabaHa OTLITaMnoBaH W3 JIMCTOBOM CTa/in U COeAMHEH
C YyryHHbIM 6apabaHoM Npu OT/IMBKE B HEPA3bEMHYK KOHCTPYKUMIO. Topmo3Hble 6apabaHbl ner-
KOBbIX aBTOMOGW/IEl BbINOMHAOT U3 a/IIOMUHNEBOTO ChaBa C 3a&/UTbIM BHYTPb YYryHHbIM KOJlb-
uom. Ha 6apabaHax uHorga fenaioT pebpa, yBenmunBarLme X<ecTtkocTb MHCTPYKLUUM U yaydliato-
e oTBOZA TennoTbl. Konoakn 6apabaHHbIX TOPMO30B A1 XXECTKOCTU B CEYEHUM UMEKOT TaBpOBYHO

doopmy. MHorga konofka onvpaeTcs CBO60AHO
H/X<H/M KOHLIOM Ha NJIoLaaKy U He qomMKeupy-
1 2 eTca. Takas Kofofka camoycTaHaBnvMBaeTcs
OTHOCUTENbHO 6GapabaHa npu TOPMOXEHWMU.
®pUKLMOHHbIE HakNaAkn W3roTaBMBalOT
13 MaTepuanos, 061agaloWwmx 60nbWNM KO-
dmupeHToM Tpenusa (ao 0,4), 6onbluoi Tenso-
CTOMKOCTbIO WM XOpOLUEe COMPOTUBNSEMOCTbIO
U3HalIMBaHWIO. PaHblle Haknagkn B ropsyem
COCTOSIHUM (HOPMOB&/IN B OCHOBHOM U3 BOJIOK-
HUCTOro acbecta B CMecU C OpraHu4yeckummu
CBA3bIBAOLLMMM BellecTBaMu (CMonamu, kay-
yykoMm, Macnamu). Ceilyac uUcnonb3oBaHue
acbecta B TOPMO3HbIX Haklagkax 3akoHOAa-
Te/IbHO 3anpeLleHo, T. K. acbecT Npu3HaH KaH-
LileporeHHbIM MaTteprasiom.
Puc. 6.9. [/t0KOBbI TOPMO3HOW MeXaHU3M OunckoBbili TOPMO3HON  MeXaHU3M

C 3anekTpuyeckum npusogom: 1 — ckoba; (puc. 6.10) cocToMT M3 BpaLlatoLerocs gucka,
2 — 06MmOTKa; 3 — WTOK; 4 — TOPMO3HOM AWCK  ABYX HEMNoOABWX<HbIX KOMNOAOK, YCTaHOB/EH-
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HbIX C 06€eMX CTOPOH AMCKa BHYTpWU CynmnopTa,
3aKpensieHHoro Ha KpoHWTeHe uandbl.
Mo cpaBHEHWIO C KOOAOYHBIMU TOPMO3amu
6apabaHHOro TUNa [AWCKOBble TOPMO3HbIe
MexaHU3Mbl 061aJatoT MyULMMKU KCnnyaTaum-
OHHbIMW CBOWCTBaMM, a MOCKOMbKY nepes-
HWe kosleca TPeOylT Npyv TOPMOXEHUU npu-
NOXeHUst 60siee 3HAUYUTENbHbIX TOPMO3HbIX
YCUNWiA, TO yCTaHOBKa NepefHuX Kofec aTu-
MW OUCKOBbIMW TOpPMO3aMy YnyywaeT 3KC-
nayatauuoHHble KayecTBa aBTomMo6uns.
Ecrv TOpMO3HOI npuBoA rMApaBAUyecKuii,
TO BHYTPU CynnopTa HaxoauTCs OAWH WM He-
CKOJIbKO rmapasnmyecknx LMAVHAPOB
Cc nopwHsmu. Ecnm npuBog nHeBMaTtumyec-
KniA, TO CynnopT MMEET K/IMHOBOE WU WHoe
NPWXUMHOE YCTPOiCTBO. [Mpy TOPMOXEHWM
HEMOABVXHbIE  KOMOAKM  MpUXuMaroTcs
K Bpallarouemycsi AMCKYy, MOSIBAAOTCA cuia
TPEeHMss 1 TOPMO3HON MOMeHT. [/t0KOBbIWA
TOPMO3HOW MEXaHNW3M XOpOLUO BMMCbIBaeTCs
B KOJIECO, MMeeT HebOosblUOe YMCMIO INEMEH-
TOB 1 Masylo maccy.

Puc. 6.10. [A/l0KOBbIAi TOPMO3HOI Mexa-
HU3M: 1— KONogku; 2 — cynnopt; 3 — AUCK

OTOT TOPMO3HO MexaHu3sM ob6najaet
BbICOKOW CTabW/IbHOCTbIO CBOMX XapakTe-
PUCTUK.

[unckoBble TOpMO3a nosyvyawoT BCe 60/1b-
llee pacnpocTpaHeHWe B paboynx TOPMO3-
HbIX cUCTemMax. UYyryHHblli OWCK yCTaHOBIEH
Ha cTynuue koneca. C BHYTPEHHEN CTOPOHbI
ONCK oXxBaTblBaeTCs CynnopToM, YKpenneH-
HbIM Ha KpOHLUTEliHE NOBOPOTHOW Landbl.
B nasax cynnopTa ycTaHOB/IEHbl paboune uu-
nHApbl. B 06paboTaHHbIX C BbICOKOW TOYHO- puc.6.11. TOpMO3HOI MexaHn3M C BEHTUU-
CTbl0 OTBEPCTUAX UWIVHAPOB pasMeLleHbl pyembiM AUCKOM
NOPLUHW. TbINbHbIE YacTW LMANHAPOB COeau-

HeHbl TPY6KOW Mexody co60i 1 € rnaBHbIM TOPMO3HbIM LMAMHAPOM. CynnopTbl 6bIBAOT C OA4HO-
CTOPOHHUMW WM ABYCTOPOHHUMMW MOPLUHAMK. Ecnm cynnopT umeeT O4HOCTOPOHHME MOPLUHN,
OHW pacnofiaralTca C BHYTPeHHeli CTOPOHbI, rae obecneynBaeTcs fydllee OXaxieHue.

Mpy TOPMOXEHUSIX TOPMO3HOI AWNCK, KOMOAKA W CYNMNOPT CWIbHO HarpeBaloTCsl, YTO MOXeET
MPUBECTUN K CHMXXEHWIO TOPMO3HOIN 3hpekTBHOCTM. OxnaxofeHne OCyLeCTBASETCA Haberato-
WM MOTOKOM BO3AyXa. [l nydliero oTBoAa Tenna B AUCKe Koseca MHorga AenawTt 0TBepcTyus,
a [MCK TOPMO3HOTO MexaHuW3Ma BbIMOMHAKT C BEHTWIMPYEMOW BHYTPEHHE MNOBEPXHOCTbIO
(pvc. 6.11).

Y CKOPOCTHbIX aBTOMOGUAER AN MHTEHCMBHOTO 064yBa TOPMO3HOIO0 MeXaHW3ma BbINOMHAT
cneuvasnbHble aspoAvHaMMyeckme ycTpoicTBa B BuAe BO34yX03abOpHMKOB. Ha FOHOYHbIX aBTO-
MOGUNSIX NPUMEHSIOT KepaMuyeckne AUCKW, CTOWKME K neperpeBy, o6GecneuvnBalrolime XOPOLLYH
3(pheKTUBHOCTbL TOPMOXEHUSI U BbICOKYHD [1O/ITOBEYHOCTb. B nocnegHee BpeMsi kepamuyeckue
TOpMO3Hble aucku (puc. 6.12) Ha4a/m NPUMEHSTb U HAa HEKOTOPbIX aBTOMOOGWSX CEPUIAHOTO Mpo-
13BO/ACTBA.
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Pvc. 6.12. TOpMO3HOI MexaHu3Mm C Kepamu-
YeCKUM [UCKOM

MopwHY 060MX LWIMHAPOB COMpPUKacaoTcs
C TOPMO3HbIMW KO/I0ZKAMM, HaAeTbIMU CBOMMU
OTBEPCTMAMM Ha CreupasibHble HanpasnsioLye
nasibLibl CynnopTa, Win BCTaB/IEHHbIMM B Hanpas-
naowye nassl. 18 npefoTspaLleHus pebesxa-
HVS1 KOMOZOK, OHW MPYDKUMAKOTCS K CynnopTy npy-
YXUHHBIMW 3/IEMEHTaMV Pas3/INUHbIX KOHCTPYKLMWIA.
K konogkam npukieeHbl OPUKLMOHHbIE Hakiag-
Kn. Ha BHYTpeHHell MOBEepXHOCTU KaXAOro Ly-
JMHApa NPOTOYeHbl KaHaBKW, B KOTOPbIX YCTaHOB-
NeHbl Pe3MHOBbIE YN/IOTHUTESbHbIE KOMbLa. M
KOMbLa He TOMbKO NpefoTBpalialT yTeuky
TOPMO3HOI XWAKOCTU U3 UMMHAPOB, HO  obec-
neunBaloT (3a CYeT ynpyroct) nocsie TopMoxe-
HUS OTBOZA MOPLUHE OT KOJIOAOK, aBTOMaTunye-
CKM MoAdepXMBasi B HEOOXOAVMbIX Npeaenax
(0,05-0,08 mm) 3a30p MeEXOY AVCKOM U KOIoAKamu.
LinnmHapbl  3aKpbITbl PE3VHOBLIMY  MblLIE3ALLMUT-
HbIMM uYexiamn. C BHYTPEHHeW CTOPOHbI TOPMO3
3aKpbIT KOXyXOM. HekoTopble KOMoaKN YKOMMNIEK-
TOBaHbl AATYMKOM M3HOCA, KOTOPbIA MpY MUHU-
Ma/lbHO A0MYCTUMOM M3HOCE KOMOAKM 3aMblKaeT
Lenb CUrHa/IbHOro YCTPOCTBA, MHCGOPMUpYHOLLe-
ro BOAUTENA O HEOOXOAMMOCTY 3aMeHbl KOMOAOK.

Ha puc. 6.13 nokasaH AMCKOBbI/ TOPMO3-
HOli MexXaHW3M, KOTOpbIA MPUMEHSIETCA Ha aB-
TOMOGUAAX W npuuenax Cc MHEBMATUYECKUM
npvBoAOM TOPMO30B.

Puc. 6.13. /10KOBbIA TOPMO3HON MeXaHU3M C NMHEBMAaTU4YECKMM MPUBOLOM
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TOPMO3HOWM MPKBOL,

TopMO3HOW NpuBOA HEOBXOAMM A1 YNpaB/ieHUs TOPMO3HbIMU MexaHu3Mamu, T. e. /i1 UX BKJ1I0-
YeHUs1, BbIK/TIOYEHNSA U U3MEHEHUA pe>kuma paboTbl, B HacTosilee BpemMsi B TOPMO3HbIX CUCTEMax
NPUMEHSAITCA MexXaHUYeckuid, rmapasaMYecknil, NHeBMaTUYECKNA, 3NEKTPUYECKnil, BaKyyMHbI
M CMeLlaHHbI Tunbl NpuBofoB. K CMelaHHbIM OTHOCAT NMHEBMOrUAPaB/INYECKUA, 31EeKTPONHEeB-
MaTUYeCKWil, 3M1eKTPornapaBINYecknii, NHEBMOMEXaHUYECKU W, HakoHel, 60nee CMO>KHbIA —
rMaponNHeBMOrMapaBaMyeckuii NpMeoabl. Bce nMpuMBOAbl MMEIOT CBOM NpenMyLLecTBa v HeJoCTaTku
1 NO3TOMY MPUMEHAIOTCA B Pas3/iMyHbIX TOPMO3HbIX CUCTEMAaX Ha PasHbIX TUMNax aBTOTPAHCMOPTHbLIX
CpeAacTs.

TOpMO3HOI NMpYBOA AOM>KeH obecneynBaTb sierkoe, GbICTPOE M OJHOBPEMEHHOE npuBeeHue
B [le/icTBMe TOPMO3HbIX MexaHu3moB. OH [O/T>KeH pacnpegensTb NPMBOAHOE yCuine Mexody Mexa-
HM3MaMn Oceil WM Konec B COOTBETCTBUM C U3MEHEHUEM BEPTUKasIbHOW Harpysku, npuxopsiuelicsa
Ha Hux. TMpuBoA Takxe A0/KeH obecneynBaTb MPONOPLMOHASIBHOCTL MEXOQY YCUIneM Ha nejaiv
WM pblyare n cunamu, NpUBOASALLMMKU TOPMO3 B paboTy, UMeTb BblCOKUA KIM[l 6bITb HEC/TOX<HbIM
N Hagex<HbIM B 3KCMyaTauuun. HakoHeu, npuBof JONX<eH obecneuvBaTb ABWKEHMe Koneca npu
TOPMOX€eHWUN 6e3 NOJIHOro 6/10KMPOBaHUSA.

MexaHu4yecknii TOpMO3HOI NpuMBOA NpefcTaBnseT coboli cuctemy TAr, pblyaros, TPOCOB,
LIAPHWPOB U T. M.; COEANHAIOLLMX TOPMO3HYIO Nefasib C TOPMO3HbIMU MexaHumamu. [p cepeaviHbl
1940-x Ir. Takoii NPMBOA NPUMEHSINCA B paboyeil U CTOAHOYHOW TOPMO3HbIX cuctemax. [asHoe
NpeyMyLLEeCTBO MEexaHWYecKoro npueofda — NpPoCTOTa M Hafex<HoCTb KOHCTPyKuuu. B npocrteii-
LieM BuAe OH COCTOWT M3 TOPMO3HOIN neganu, yCTaHOB/IEHHOW B KabuHe BOAWTENs, COeAVHEHHON
TAraMM WM TpOCamm C PasXx<MMHbIM YCTPOWCTBOM MexaHn4eckoro tuna (CMm. puc. 6.5) KonecHbIx
WM TPaHCMUCCUOHHBLIX TOPMO30B.

C ycTaHOBKO TOPMO3HbIX MEXaHW3MOB Ha BCE YeTblpe Kosieca, BMECTO WCMO/b30BaBLUNX-
Cs paHee [BYX, MeXaHW4eCKkuil NpuBOA Nepectasl MPUMEHATbCA B paboueli cucteme. 3710 06b-
ACHAETCA C/IOX<HOCTbIO KOMMOHOBKWM MNpMBOAA, a rnaBHOe — HEBO3MOX<HOCTbIO [AOCTUTHYTb
B 3Kcnjyatauuv OJHOBPEMEHHOro cpabaTtbiBaHUA BCEX YETbIpeX MEXaHU3MOB WU C/IOX<HO-
CTblO pacnpefiefieHns NPUBOLHbLIX CU/T MEXOLY OCAMU. TLiatesibHble PerysimpoBKu gasanv fullb
KpaTKoBpeMeHHbIVi adichekT. MHOXEeCTBO LWApPHUPHbLIX COeAMHEHWIA 1 Onop B MeXaHU4Yeckom
npuBoge NpMBOAWIO K GOMbLUMM NOTEPSM Ha TpeHue. STUMKU NoTepsMU OOBACHAETCA HU3KWIA
KMJA mexaHnyeckoro npusoga. Eciv B npvBofe MCMONb3YHOTCA TPOCHI, TO HEO6XOAWMbI YacTble
PEerynmpoBKn, T.K. TPOCbl BbITATMBAOTCA. llepeyncneHHble HefocTaTKu OnpeaensaT Henpurog-
HOCTb MeXaHW4YecKoro npusofa [Ans paboumx TOPMO3HbLIX CUCTEM COBPEMEHHbLIX KOMECHbIX
TpaHCNOPTHbIX cpeAcTB. OfHAKO M3-3a HEOrPaHUYEHHOTO BPEMEHW AENCTBUA MPU YAEepXaHun
aBTOMOGWU/IE M MPULIENOB Ha YK/IOHAaX U CTOSIHKaX MPUBOJ, LUIMPOKO MPUMEHSETCS B CTOSHOUHbIX
TOPMO3HbIX CUCTEMAX.

OBbIYHbIA MEXaHNYECKW MPUBOJ CTOSHOYHON cucTeMbl paboTaeT creaytomm obpasom (puc. 6.14).
Ana yaepxaHus aBTOMOOUNIA Ha CTOSIHKE BOAWTENb MepeMellaeT pblyar Topmo3a Ha cebs. 310
nepeMelleHVe Yepes TATYy NepejaeTcs Ha YpPaBHUTE/bHBIA pblyar, KOTOPbIV BbITArMBAET TPOCHI,
MPO/IOX<EHHble K 060VMM TOPMO3HbIM MeXaHW3MaM 3aJHWX Koslec.

B TOPMO3HOM MexaHu3Me WMeeTcs cneuuasibHbIi NPUBOAHON pblyar, COefUHEHHbI OfHUM
CBOMM KOHLIOM C TOPMO3HOI KO/I0AKOM, a Yepes nnaHky — C ApYroli Konoakoi. Mpu BbITArMBaHUM
Tpoca pbluar NoBOpayvBaeTCs W PasBoaUT KONOAKM, MpUX<umas ux K 6apabaHy. B 3aTaHyTOM no-
JIOKEHWW TAra v TPOChl YAEPX<MBAIOTCA 3alLie/IKol, BXOAALEN B 3y6ba xpanoBoro mexaHusma. Ansa
pacTopMax<uBaHVsi MeXaHW4ecKoro MpuBOAa BOAUTENb HEMHOTO MPUMNOAHMMAET pblyar, yraniuv-
BAET B PYKOATKE KHOMKY W, YAEPX<VBas €e B HaXaTOM MOJIOKEHWUWN, OMyckaeT pbluar BHU3. Mpn Ha-
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Puc. 6.14. MexaHnyeckunii NpuBOA CTOAHOYHOW TOPMO3HOWN cUCTeMbl: 1 — KHOMKa pblyara
npuBoAa CTOAHOYHOro TOPMO3a; 2 — pblyar NpPMBOAA CTOSHOYHOTO TOPMO3a; 3 — pblyar py4yHoro
npuBoAa Konopok; 4 — 3aAHuMe TOPMO3Hble KOMOAKWU; 5 — 3afHuii Tpoc; 6 — perysimpoBoYHas
ralika ¢ KOHTprankoii; 7 — ypaBHUTe/lb 3a4Hero Tpoca; 8 — HanpasAswwuii ponvk; 9 — nepeg-
HUin Tpoc; 10 — ynop BblkOYaTeNss CUrHaNM3aTopa BKOYEHNST CTOSHOYHOrO TOpMO3a

>KaTM KHOMKM (PUKCMPYIOLLAas 3aLlesika BbIXOAUT M3 3auenieHns ¢ 3y6bsMu MexaHu3Ma. YpaBHu-
TeflbHbIl pblyar o6ecrneynBaeT nogady K 060MM TOPMO3aM OAMHAKOBbLIX MPUBOAHbLIX YCUMiA
U npuxaTue WX KosiofoK K 6apabaHy C 0AMHAKOBLIMW CUMTAMW.

Mp1BOJ, CTOSHOYHOM TOPMO3HOW CUCTEMbI COBPEMEHHbLIX aBTOMOGWMEH 1 NPULLENOB C 3HEPro-
aKKyMy/ISTOPOM OTHOCWTCA K MHEBMATWYECKOMY TUMNy NpuBoAaA.

SHeproakkyMynsTop npeAcTaB/iseT CO60 MOLUHYIO MPYXWUHY, YCTaHOBMEHHYH BHYTPU LM-
JIMHAPA U BO3AENCTBYIOLLYI0 HA MOPLUEHb CO LUTOKOM. [oplueHb NOAHUMAETCA U OnyckaeTcs mpu
M3MEHEHUN [AaBNeHUs BO3dyXa B UWIMHAPE, KOTOPOE BOAWUTENb OCYLUECTBASIET CheulnabHbIM
KpaHoMm. [py OTCYTCTBUM AABMEHWSI BO34yXa Mo MOPLIHEM, MpyXuHa NepeMeLLaeT ero co LTo-
KOM B KpaiiHee MonoXeHue, UYTo MPUBOAUT K pasfBUraHuio KOMOAOK KAMHOBLIM WM Kynauko-
BbIM MEXaHM3MOM W K 3aTOPMaXVWBaHMIO aBTOMOOWS Ha CTOsIHKe. MpyXuMHa MOXET yAepxXu-
BaTb aBTOMOGW/Ib HeorpaHuM4YeHHo Aonro. s pacTopMaxuBaHusi BO3fyX OT KpaHa nojaercs
MoA MOpLIeHb, KOTOpbIi MepeBoAMTCS B NEpPBOHAYasIbHOE MOJIOXKEHWE, MPY KOTOPOM KOJIOAKMU
MexaHW3Ma PacToOpMaxuBaKTCs, a MPYXWHA CKUMaeTCs, 3anacasi 3HEpruo Ans nocemymoLle-
0 TOPMOXEHWS.

rmapaBnnyecknii TOpMO3HOW NpPMBOA aBTOMOGUNENR SBNSAETCS TMAPOCTATUYECKNM, T. €. Ta-
KUM, B KOTOPOM Mnepefada 3HEPruy OCYLLECTBSIETCS AaB/IEHNEM XUAKOCTU. MpuHumMn aeiicTeus
rMAPOCTAaTUYECKOro MPMBOLA OCHOBAH Ha CBOICTBE HEC)KMMAEMOCTU XWUAKOCTW, Haxogswei-
cS B Mokoe, nepejaBaTb CO3fjaBaeMoe B /1I0GOW TOuke [aBfeHWe BO BCe ApYrne TOUKM npu
3aMKHYTOM 06beMe.
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MprHUMNUansHaa cxema rmaponpueoga TOPMO30B MokasaHa Ha puc. 6.2. Mpusog cocTouTt
13 rN1IaBHOT0 TOPMO3HOrO LWAMHAPA, MOpPLUeHb KOTOPOro CBsi3aH C TOPMO3HOI nepasblo, Konec-
HbIX LW/IMHAPOB TOPMO3HbIX MEXaHU3MOB MepefHuX U 3afHNX Kosiec, TPyOoNpoBOAOB WU LUNaH-
rOB, COeAMHSWMX BCE UMAVHAPLI, Nejany ynpasfeHns W YyCUAuTens MpUBOAHOIO YCUAWA.
Tpy6onpoBoAbl, BHYTPEHHME MOOCTU [N1aBHOTO TOPMO3HOTO W BCEX KOMECHbIX LMAVHAPOB
3anosiHeHbl TOPMO3HOM XUAKOCTbIO. [oKasaHHble Ha PUCYHKe Perynstop TOPMO3HbIX CU U MO-
OynsATop aHTUG0KMPOBOYHOW CUCTEMBI, MPU NX YCTAHOBKE Ha aBTOMOGW/Ie, TaKkke BXOASAT B CO-
CTaB ruaponpueoja.

Mpy HaxaTuu negan MOpPLIEHb [/1TaBHOTO TOPMO3HOTO UW/IMHAPA BbITECHAET XWUAKOCTb
B TPy60ONpPOBOAbI U KOMECHbIE LUINHAPBI. B KOMECHbIX LUMAMHAPaxX TOPMO3Has XUAKOCTb 3acTaB-
N51eT NepeMecTUTbCsl BCe MOPLUHM, BCMEACTBUE YEro KOMOAKM TOPMO3HbIX MEeXaHW3MOB MPUXK-
mMatoTca K 6apabaHam (W gnckam). Korga 3asopbl Me>kay konogkamu v 6apabaHamu (gucka-
M1) 6yayT BblGpaHbl, BbITECHEHWE XWUAKOCTU W3 [NABHOTO TOPMO3HOrO LMAMHAPA B KOMECHble
CTaHeT HEBO3MOXHbIM. [py JanbHellem yBeNMYeHUW Culbl HaxaTusi Ha nejanb B NpUBOAE
yBenuynBaeTCca gaBsieHne XNAKOCTU U Ha4yMHaeTCA OAHOBpPEeMeHHOe TOPMOXEeHWe BCeX KoJiec.
Yem 6onbluas cuia nNpuioXeHa K nejanau, Tem Bbllle JaBfeHve, co3jaBaeMoe NOopLIHeM r/aBs-
HOTO TOPMO3HOTO UWIMHAPA Ha XWAKOCTb M TeM 6osblias cuna BO3AeNCTBYeT yepes KaxAbli
MOpLUEHb KOJIECHOTO LMAMHAPA Ha KO/0AKY TOPMO3HOr0 MexaHusma. TakuMm 06pa3om, OAHO-
BpEMEHHOe cpabaTtbiBaHWe BCEX TOPMO30B M MOCTOSIHHOE COOTHOLUEHWE Me>KOy CWIOW Ha Top-
MO3HOW Nefiasi ¥ NPUBOAHLIMU CUIaMU TOPMO30B 06GEeCNEeYrBaOTCA CaMM MPUHLMNOM pPaboThl
rMaponpueoAa. Y COBpPEMEHHbIX NMPUBOLOB faBfeHNe XUAKOCTU MPU SKCTPEHHOM TOPMOXEHUM
MoxeT gocturatb 10-15 Ma.

Mpn OTNyCcKaHWM TOPMO3HOW nefany OHa Noj AeiCcTBMEM BO3BPATHOW MPYXUHbI NepemeLlaeTcs
B MCXOOHOE MoMoXeHne. B ncxogHoe MosioxeHue CBOeli MPYXMHOW BO3BpallaeTcs Takxe nop-
LWeHb NTaBHOTO TOPMO3HOIO LMAVHAPA, CTSHXKHbIE MPYXUHbl MEXaHW3MOB OTBOAAT KOMOLKM OT 6a-
pabaHoB (aMCKOB). TOPMO3HAA XMAKOCTb W3 KOMECHbIX LUAMHAPOB MO TPy6onpoBOoAaM BbITECHS-
eTCs B [N1aBHblii TOPMO3HOW LMAMHAP.

MpeumyLecTBamMn rMApasaMYEcKoro nprBoga ABNAOTCA ObiCTpoTa cpabartbiBaHUS (BCNeacT-
BME HEC)KMMAEeMOCTUN XMAKOCTU 1 GONbLLONA XeCTKoCTU TpybonpoBoaos), Bbicokuii KIMA T. k. noTte-
pu 3Heprun cBs3aHbl B OCHOBHOM C MepeMeLLeHVeM MasioBA3KOM XUAKOCTU M3 0AHOro obbema
B [pyroii, mMpocToTa KOHCTPYKUMK, HeGonbluMe macca 1 pasMepbl BCeAcTBME 6O/bLIOrO NpUBOA-
HOro Jas/ieHus, yAo6CTBO KOMMOHOBKM annapaToB NpuBoja W Tpy6onpoBOAOB; BO3MOXHOCTb
NOJlyYeHNs XeslaeMoro pacnpefeneHns TOPMO3HbIX YCUNUiA Me>kay OCaMM aBToOMO6uNs 3a cueT
pasfnMyHbIX AMaMeTpOB MOPLUHEA KONEeCHbIX LMHAPOB.

Hepoctatkamun rugponprBofa SIBAAKOTCA: NOTPEBGHOCTb B CheumasibHON TOPMO3HOW XUAKOCTM
C BbICOKOl TemnepaTypoi KUMEHUS M HWU3KOI TemnepaTypoli 3arycteBaHus; BO3MOXHOCTb BbIXO-
4a ¥3 CTposA Mpu pasrepmeTv3aumn BCNeACTBUE YTEUKU XUAKOCTU MPU NOBPEXAEHUU, WM BbIXO-
[a 13 CTposi Mpu MonagaHnn B MpUBOA BO3ayxa (0bpasoBaHue MapoBbiX MPOOOK); 3HAYMTEIbHOE
cHmxeHue KIMAO npu HU3kMX Temnepartypax (Huxe MuHyc 30 °Cy, TPyAHOCTb MCMNO/Ib30BaHUA Ha aB-
Tonoesgax 419 HenocpeACcTBEHHOrO ynpasieHns TopMo3aMu npuuena.

[na vcnonb3oBaHWs B TMAPONPUBOAAX BbIMYCKAKOTCA CrieuuasibHble XWUAKOCTHU, Ha3biBaeMble
TOPMO3HbIMW. TOPMO3HbIE XUAKOCT M3roTaB/IMBAOT Ha pas3HbIX OCHOBaX, Hanpumep CnvMpTOBONA,
rNVKONEBOW WM MaCNAHON. VX HEeNb3s cMelunBaTh Me>kay coboli 13-3a yXy/lleHnss CBOMCTB 1 06-
pa3oBaHusi xsonbeB. Bo un3bexaHue paspylleHWs PEe3VHOBLIX JeTasieil TOPMO3HbIE XUAKOCTHU,
noslyYeHHble 13 HedTENPOAYKTOB, AONYCKAeTCA NMPUMEHATb TOMbKO B rMAPONPMBOAAX, B KOTOPbIX
YNJIOTHEHUS W LUIAHTW BbINOMHEHbI 13 Mac/i0CTOWKON Pe3unHbI.

Kak 6b1710 Cka3aHOo Bblwe, 4719 MOBbIeHNs 6e30MacHOCT! aBTOMOOWIA OH obs3aTenbHo 060-
pydyeTcs 3anacHoi TOPMO3HOM CUCTEMON, koTopas MCMOMb3yeTcs Mpu BbIXOAe U3 CTpos pabouyeit
cucTtembl. Mpy MCnonb3oBaHWM TMAPONPUBOAA OH BCErfa BbIMOSHAETCA ABYXKOHTYPHbIM, Mpuyem
paboToCnoCcO6HOCTL OAHOTO KOHTypa He 3aBMCUT OT COCTOSIHMA BToporo. MMpy Takoil cxeme npu
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Puc. 6.15. Cnocobbl pasgeneHns TOPMO3HO-
ro npmeoga Ha gsa (1 n 2) He3aBUCUMbIX
KOHTYypa

€OVHNYHOW HencnpaBHOCTM BbIXOAUT U3 CTPOS
He BEeCb MpVBOL, @ /Wb HEUCMPaBHbIA KOH-
Typ. McnpaBHblii KOHTYp wrpaeT pofb 3anac-
HOli TOPMO3HOI CUCTEMBI, C MOMOLLLH KOTOPOIiA
aBTOMO6GW/b OCTaHaB/IMBAETCS.

UeTbipe TOPMO3HbIX MexaHusmMa W KX KO-
NecHble UWINHAPbI MOTYT 6bITb pasHeceHbl Ha
[Ba He3aBUCUMbIX KOHTypa pas/iMyHbIMU CMo-
cobamu, Kak nokasaHo Ha puc. 6.15.

Ha cxeme (puc. 6.15a) B 0AMH KOHTYp 06b-
eIMHeHbl MnepBas CeKuus [1aBHOro LavHapa
W KOMECHble UMAVHAPLI nepeiHuX TOPMO30B.
BTopoii KOHTyp 06pas3oBaH BTOpPONA cekuuer
N UMAvHApaMn 3afHUX TOPMO30B. Takasa cxema
C OCEBbIM pasfefnieHneM KOHTYpOB MpUMEHsieT-
¢, Hanpumep, Ha asTomobunax YA3-3160,
A3-3307. Bonee aththekTBHONM cunTaeTcs au-
aroHanbHas cxema pasfefieHns KOHTYpOB
(puc. 6.156), npn KOTOPOIi B OAWH KOHTYP 06b-
e[VHSAIOT KOMecHble LWINHAPLI NpaBoro nepeg-
Hero 1 NeBoro 3ajHero TOpMoO30B, a BO BTOPOA
KOHTYP — KOJIECHble LMAVHAPLI ABYX APYrux
TOPMO3HbIX MexaHu3MoB (BA3-2112). Mpn Ta-
KOli cxemMe B C/yyae HeucnpaBHOCTM Bcerga
MO>KHO 3aTOPMO3UTb OAHO NepefHee U OfHO
3a/lHee Koseco.

B ocTanbHbIX cxemax, npeacTaB/ieHHbIX
Ha puc. 6.15, nocne oTkasa COXpaHslT pabo-
TOCMOCOGHOCTL TPU WM BCE YeTblpe TOPMO3-
HbIX MexaHu3ma, 4To elle 60siblie MOBbI-
waeT 3PEKTUBHOCTbL 3amnacHOli CUCTEMBI.
Tak, rmgponpueBog TOPMO30B aBTOMO6GWAS
MockBn4y-21412 (puc. 6.15B) BbINOSIHEH C UC-
nosib30BaHMeM [BYXMOPLUHEBOro cynnopra
OMCKOBOrO MexaHu3Ma Ha nepefHuX Kosecax
Cc 60NbWMM U MasbIM MOPLIHAMU. Kak BUAHO
M3 CXeMbl, Mpyv OTKase OAHOI0 U3 KOHTYpPOB
MCMNpaBHbIA KOHTYP 3anacHOW CcUCTeMbl Aeit-
CTBYeT /6O TO/IbKO Ha 60/bLuve MOPLUHW CYn-
nopta nepegHero Topmosa, nnbo Ha 3agHue

LUWIMHAPBLI M Ma/ble MOPLIHU nepegHero Topmo3a. B cxeme (puc. 6.15r) mcnpaBHbIM Bcerga
ocTaeTcsl OWH W3 KOHTYpOB, O06beAUHSOWMIA KONMECcHble LWMAMHAPbLI ABYX MepefHWX TOPMO30B
1 ogHoro 3agHero (aBTomo6unb Volvo). HakoHeu, Ha puc. 6.154 nokasaHa cxema C NosHbiM ay6-
nupoBaHnem (31/1-41045), B KOTOPOIA Nt06OI M3 KOHTYPOB OCYLLECTB/SET TOPMOXEHNE BCEX KO-
nec. B no6oli cxeme 06a3aTefibHbIM ABNSETCS Hannyne ABYX He3aBUCUMbIX N1aBHbIX TOPMO3HbIX
LUMNUHAPOB. KOHCTPYKTMBHO Yallle BCEro 370 ObiBAaeT CABOEHHbIN [NaBHbIA LUAMHAP TaH4EeM-
HOro Tuna, € NocnefoBaTesIbHO PaCMONOXEHHbIMU HE3aBUCUMbIMW LUMIUHAPAMW B O4HOM KOp-
nyce v NpMBOAOM OT MEAAM OAHUM LUTOKOM. HO Ha HEeKOTOpbIX aBTOMOGWIAX NPUMEHSIIOT ABa
06bIYHbIX F1aBHbIX LWIMHAPA, YCTAHOB/IEHHbIX NapasinenibHO C MPMBOAOM OT MeAain yepes ypas-

HUTEbHBIA pblyar n gsa LUTOKa.
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Pvic. 6.16. naBHbIi TOPMO3HONW UWAMHAP Tuna TaHgaem: Al, A2 — KOMMNeHcaLMOoHHble OTBep-
ctus; b1, B2 — nepenyckHble otBepcTus; B, I, [ E— nonoctu; 1— kopnyc; 2 — Tpybka; 3 — co-
efnHUTeNbHas BTynKa; 4 — 6ay4ok; 5 — 3aWWTHLIA KONNayok; 6 — Aatumk curHausaropa asa-
PWIHOTO NafeHnst YPOBHSI TOPMO3HOW >KUAKOCTY; 7 — YMOPHOE KOMbLO; 8 — Hapy>kHasi MaHXeTa;
9 — HanpasnawLwas BTynka; 10,17 — nopwHu; 11 — CTOMOPHOE KOsbLO; 12 — ynnoTHUTENbHOE
Konbuo; 13 — waitba nopwHs; 14,1 6 — maHxeTsl; 15,18 — ynopHble walibbl; 19 — nNpyxuHa;
20 — npobka; 21 — 6onT gepxarens npyXuHol; 22 — aepxartefb NPYXuHbl; 23 — MpyXuHa

NnaBHbIAi TOPMO3HOW UMAMHAP TUNA TaHAEM MokasaH Ha puc. 6.16.

B kopnyce gpyr 3a gpyrom (TaHZEMHO) pa3melleHbl ABa NOpLUHA. B nepBbiii nopLieHb ynupa-
eTca LUTOK yCUNuTens TOPMO30B, BTOPOIM NOpPLUEHb YCTaHOBEH CBOGOAHO. MMOPLUHM YNAOTHAOT-
CA B UWIMHAPEe OBYMS PE3VHOBbIMU KOMbLAMW. B MCXOAHOM PacTOPMOXEHHOM MOJSI0XEHUU
MOPLLUHW MPWXMMAIOTCA K OrpaHnuMTensM BO3BPATHbIMWU NPY>XUHaMu. Ha BepxHel yactu rnas-
HOro LMMHAPa Yepes3 pesnHOBble BTY/IKM 3akpenieH 6a4ok ¢ 3anacoM TOPMO3HON XWUAKOCTW.
Bauok BHyTpM pasgeneH meperopogkoi Ha ABa obbema, COefUHEHHblE KaHasamu C MOsoCTAMM
COOTBETCTBYIOLLMX CEKUMIA rnaBHoro uunuHapa. CTeHkn 6ayka npo3padyHble, Ha HWX BbIMOSIHEHbI
METKWM, NO KOTOPbIM OCYLLECTBASETCA BU3YyasibHblli KOHTPO/Ib 3@ YPOBHEM XUAKOCTU B Gauke.
B Kpbilike 6ayka MMeeTcs faTyuK aBapuintHOTO YPOBHS MOMNJaBKoBOro Tuna. Mpy nageHun ypoB-
HA XMUAKOCTN HWKEe onpefesieHHOro ypoBHA Ha nNpubopHOM LLUTKE aBTOMOOW/IA 3aropaeTcs cur-

Ha/lbHast namna. Bauyok CNyXUT 4is NOMOSIHEHWSI XUAKOCTU B TMAPONPUBOAE B C/yyae He6O0/b-
LLMX yTeYek.
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Mpu TOPMOXEHWUWN LUTOK YCUNWUTENS TOPMO30B MepemMellaeT nepBblii NOPLUEHb, KOTOPbLIA Npu
3TOM B MOJIOCTW Nepef, NOpLHEM U B COEAMHEHHOM C Heil TPy6ONpoBOAOM KOHTYpE CUCTEMbl CO3-
[aeT AaBfieHne XUAKOCTU. 3T0 Xe JaB/ieHne BO3JeiiCTByeT Ha BTOPO/ MOpLUEHb, KOTOPbIA, nepe-
MeLlascb, CO3AaeT AaB/ieHne BO BTOPOM KOHTYpe.

Ecnn B pesynbTate noBpexzeHus npvBoda Mpou30iAeT yTeuka XWAKOCTM U3 KOHTypa nepej-
HEero NOpLUHSA; TO NPY HaXXaTUM TOPMO3HONM Nejann NepBblii NOpLUEeHb COBEPLUUT Hosbluee nepeme-
LLEHNE N BOWAET B KOHTAKT CO CBOGOAHbLIM MOpLIHEM. B Kamepe cBOOGOAHOrO MOPLUHS GyaeT co3-
[aHO [aBrfieHVe XUAKOCTW, KOTOpoe npuBedeT B AelicTBME TOpMO3a MCMPAaBHOTO KOHTYypa.
B cnyyae yTeUkM XUAKOCTU W3 KOHTypa CBOOGOAHOrO MOPLUHS MPU HaXXaTWu TOPMO3HOIN neaann oH
yn“paeTcs B OrpaHuuuTeNb, B pesyfbTarte yero obecneumBaeTcs co3fgaHvue M36bITOYHOrO Aasrie-
HUSA XWOKOCTV B Kamepe NepBoro MopLUHs U B COOTBETCTBYIOLLEM KOHTYpe MpuBOAA.

[na cHWKeHWs ycunusi, npunaraemoro BoAUTENEM Ha TOPMO3HYH0 Mejab, B rMapaBMyeckoM
npvBoAe NOMy4nIM pacrnpocTpaHeHue crneunasibHble YCTPOCTBa — YCUAUTENU. Ycunutenu ycta-
HaB/MBaeMble B rm,u,pasnmqecmﬁ npmeog B Ka4eCTBe NOCTOPOHHEro UCTO4YHMKa 3Heprun, nos3.Bo-
NAOT MCNO/b30BaTh IHEPIMIO CKATOro BO3Ayxa (MHEBMOYCUNUTENN); paspexeHue, obpasylollee-
Cs1 BO BMYCKHOM Tpy6onpoBoje paboTaloLlero Asuratens wim co3faBaeMoe BakyyMHbIM HAcOCOM
(BakyyMHble YCUNTENN); WK SHEPIuI0 AaBNneHns pabouelt XnaKocTu, co3faBaeMoro HacocoM Bbl-
cokoro faenenusi (rmgpoycunutenu). B nocnefiHee Bpems Takxe pa3paboTaHbl KOHCTPYKLUW 3nek-
TpoycunuTeneid, Ycunutenu 3HauuTenbHO o6feryalT TOPMO3HOe ynpasneHue. Hepabotatowwii
YyCUUTE/lb He MPEnsiTCTBYET LUTaTHOMY TOPMOXEHMWI0 aBTOMOGWUNS OT nefasu.

Ha puc. 6.17 n3obpaxeHbl CXeMbl rMAPONPMBOAA TOPMO30B C BaKyyMHbIM W MHEBMATUUYECKUM
(rmapaBMyeckum) yCUNnTensmu.

Tawke BCTpeYalTCA YCUIMTENN FMAPOBaKYyMHOrO Tuna, KOTOpble MO NPUHUMNY AeACTBUA AB-
NATCS Pa3HOBUAHOCTLIO YCUMTENIe BakyyMHOro Tuna. B oTanume oT BakKyyMHbIX, KOTOpble Bce-
r4a ycTaHOB/MEeHbl Mexody TOPMO3HONM Nefasbio U FNaBHbIM LMAVHAPOM, TMAPOBaKyyMHble yCUnnTe-
N MOTYT pa3meLyatbcsl B /Il060M MecTe, 4YTo obsieryaet Mx KOMMOHOBKY Ha aBToMob6ue.

Havbonbluee pacnpocTpaHeHue Mosyyu BakyyMHbld yeunutens (puc. 6.17a). OH nmeeT Ka-
Mepy, pasfenieHHyl0 pe3vMHOBOW Anadparmoil Ha ABe MOSIoCTU: BakyyMHyto B n aTmocchepHyto A.
BakyymHas nonocte b coefumHeHa Tpy60npoBOAOM C UCTOYHWKOM paspexeHusi, 1 AaBneHne B Heli
HmKe aTtmocepHoro. ATMocdiepHass MosiocTb A yepe3 cnegawmii knanaH coefuHsieTcs oo
C BaKyyMHOI Kamepoii B pacTOPMOXEHHOM COCTOSiIHUM, NMB0 ¢ aTMOCChepoil Mpu TOPMOXEHUN.
[vadparma c 0AHON CTOPOHbI COeAMHEHA CO LUTOKOM [A/19 MPUBOAA MOPLUHA [1aBHOMO LMAVHAPA,
a C Apyroil CTOpoHbI Yepes crefswmii knanaH B Hee ynnpaeTcsl To/kaTeNb OT TOPMO3HOW nejanu.
B ncxogHOM MONoXeHWn JaBneHne B 06enx kamepax ycuiutens ofMHakoBOe M PaBHO AaBfieHWIo
UCTOYHMKA paspexeHuns. VimeeTcs BO3BpaTHasd MNpyXuHa, KoTopas OTBOAUT B MepBOHaYalbHOM
NoNoXeHNN AnadparmMy CO LUTOKOM OT MOPLUHS [1aBHOTO LNHAPA.

Mpy HaXxaTum nejanu TopMmo3a ycuive OT Hee MnepefaeTcs yepes ToskaTesb K CrefsiiemMy
KnanaHy ycunuTens, KOTOpblii CHayasa 3aKkpblBaeT BakyyMHOE OTBEPCTUE U OTCOEAMHSIET aTMo-
cchepHylo kamepy A OT UCTOYHUKA PA3PEXEHNS], a 3aTEM COefVHSET ee Yepes3 OTKpbIBLIEeCs aTMo-
chepHoe oTBEPCTME KnanaHa ¢ atMocepoii. JaBneHne B nonoctsx A U B okasbiBaeTcs pasnny-
HbIM, B pesynibTare Avadparma nepemeliaeTcs B CTOPOHY MEHbLUEro JaBfieHUs, a Ha ee LUToke
nosiBNSIETCA CUMa, KOTopasi CyMMMUPYETCs C yCcunuem Toskatens neganu v nepeMeltaeT noplieHb
TaBHOr0 UMMMHAPA. YCWIWUTESb YCTPOEH TakuM 06pa3oM, UTO AOMOSHUTESILHOE YyCuave Bcerga
MPONOPLMOHA/IBHO YCUNWIO Ha TosKaTesne. YeM cuibHee BOAUTENb BO3AENCTBYET Ha neaasib, TeM
apchekTBHEE paboTa yeunutens. MakcumasbHoe AONOMHUTENbHOE yeunme B 3-5 pas npeBocXo-
[OUT ycunve Horv BoguTensl. Ero gasibHelillee yBenvMueHne BO3MOXHO TO/IbKO 3a CUET yBe/IUUeHUs
uncna Kamep Wi graMeTpa avadparmel.

Moy pacTopmaxkuBaHuM aTMocepHas kamepa A dyepes criefslmii knanaH BHOBb COeAMHSIeT-
CSl C UCTOYHMKOM paspexeHusi, faBfeHve B kaMepax A 1 b BbipaBHMBaeTCs, Auadparma Bo3Bpa-
LIAETCA B UCXOLHOE MOJIOXKEHVE.

260



bl Bo3ayx (noctynaet
B 3aJHIOI0 Kamepy)

Boaayx

Bakyym
(pa3pexeHue)

Bakyym n3
BMYCKHOTO
KosnnekTopa

Puc. 6.17. Cxembl rmgponpueoga TOPMO30B C BakyyMHbIM ycunutenem (a): A — aTtmocdep
Hasi nonocTb; b — BakyymHas nonocTb; 1 — 6a40k rnaBHOro TOPMO3HOMO LMANHAPA; 2 — 3anop-
Hbli KNnanaH; 3 — BakyymHas kamepa; 4 — guadparma; 5 — BO3AyLHbIA UALTP; 6 — LITOK
nejaan TOpMo3a; C NHeBMaTndeckum (rugpasnundecknm) ycunutenem (6): 1— noasog Bo3ay-
Xa; 2 — WroK; 3 — nefasb; 4 — TOPMO3HbIE MeXaHW3Mbl; 5 — rnaBHbIi UMAMHAP; 6 — CuIoBO
unuHap; 7 — cnegawvii knanaH (pacnpegenvrens)
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B Tpy6e, coeguHsioLLel BakyyMHyI0 kamepy B ¢ MCTOUHMKOM pa3pexeHusi, ycTaHaBnvBaloT 06-
patHbli knanaH. OH pa3beAuHAeT YyCUINTENb Y UCTOYHUK paspexeHns Npu OCTaHOBKe ABuratesns
WM oTKa3e BaKyyMHOro Hacoca. BcrnefctBue 3T0ro B kamepe ycunutensi NoAdepxuBaeTcs paspe-
XEHVe, KOTOpoe Mo3BO/ISAET npousBecTn 3-4 30hEKTUBHLIX TOPMOXEHUSA Aaxe Mpu HepaboTaro-
Lem gBuraTtenie wim Hacoce.

MHeBMaTuyeckuii ycmnutenb (puc. 6.176) mmeeT Ga/I/IOH € 3anmacoM CXaToro BO3gyxa, creps-
WA KanaH 1 CWIoBOW UMAMHAPE nopliHeM win guadpparmoid. LLUTok crnoBoro umavHapa nprBo-
OUT B ABWKEHWE MOPLUHA [/TABHOr0 TOPMO3HOM0 LanHApa. Mpu TOPMOXEHWU TosnkaTesnb negam
BO34ECTBYET Ha LUTOK, KOTOpbI nepegaeT ycunne OAHOBPEMEHHO Ha LUTOK CU/I0BOFO LMWHA-
pa u Ha cnefawmii knanaH. MocnefHuii OTKpbIBaeTCsA W NponyckaeT BO3AyX NoA AaBfeHUEM
13 6aniloHa B MOMOCTb CUIOBOrO LMAVHApPA. Muapasnvueckuii yewnutesb UMeeT rmapoHacoc, 6a-
YOK C 3anacom paboueli XMAKOCTW, cnefawmin pacnpegenuntesib, COEAUHEHHbIA CO LUTOKOM
M MopLUIHEM CUOBOro uunuHgpa. Kak n B NHeBMOycuniuTtene, LUTOK CWIOBOTO LWAMHAPa BO3Zeii-
CTBYET Ha MOPLUEHb [/1aBHOTO TOPMO3HOrO UMAMHApA. VHorga moplieHb CWIOBOTO UMAMHApa OT-
CYTCTBYET 1 ero hyHKUMN BbIMOSIHAET HENOCPEACTBEHHO MOPLUEHb [NABHOTO LANHAPA.

Ecrm TOPMOXEHWE He OCYLLECTB/ISIETCS, HAarHETaeMasi HacOCOM XWAKOCTb NMPOXOAUT Yepes Ka-
Haslbl pacnpefenvTesisi U CrMBaeTcs 06paTHO B 6ayok. [Mpu Haxatuv nepjan B pacnpefenvrene
NepekpbLIBAETCSA C/MB XMAKOCTM B GAYOK 1 OTKPLIBAETCA €ro NpoxXof B MNosoCTb CU/IOBOTO LU/INH-
[pa. Ycunus Ha LUToKe OT Nefaniv v OT AABNEHUS XUAKOCTU Ha MOpLUEHb CU/IOBOrO LMMHAPA CKna-
[bIBAKOTCS U NEPesaloTcs Ha MOpLUEHb NaBHOTO TOPMO3HOTO LWAMHAPA.

Mpn TOPMOXEHUN MPOUCXOAUT AMHAMUYECKOe nepepacnpenenieHne BO3eNCTBYOWYX Ha nepea-
HIOIO 11 3a/IHIOK0 OCK Harpy3oK, 3ak/iouatoLleecsi B yBesMyeHun nonv oblueli Harpysku Ha nepegHvie
Koneca W YMEHbLLEHWW Ha 3afHME. Dro0 MOXET YacTo NPUBOAUTL K TOMY, YTO TOPMO3HbIE CU/bl Ha 3a/-
HVX KOJiecax MNpeBbILAOT /bl CLEMN/IEHUS LUMH C [OPOroii, B pesdy/ibTare Yero NpoucxoauTt 610Ku-
POBKa 1 CKOJIbXEHWE KOMEC. Hannuve perynstopa AaBfEHUsI CHIDKAET BEPOSTHOCTb 3TOrO SIB/IEHNS.

Perynsrop TOpMO3HbIX CW1 aBTOMOBWU/IS aBTOMATUYECKN U3MEHSIET faB/IEHNE XUAKOCTU B Npu-
BOAE 3a[HMX TOPMO30B B 3aBMCHMOCTM OT Harpy3ku Ha 3afHIOK ocb. [pu 3TOM orpaHu4mBaeTcs
BO3pacTaHne TOPMO3HbIX CU1 Ha 3afHKX KOJiecax NpU YacTUYHOW 3arpy3ke aBTOMOGWAS C LESblo
YCTaHOBUTb Xenaemylo o4epefiHOCTb 6/1oKMpoBaHust Konec. [ 1 npegoTBpalleHust 3aHoca aBTo-
MO6WNA NpW TOPMOXEHWUMN XenaTenbHa Cneaylas o4epegHocTb GI0KMPOBaHKSA Kofec: cHavana
nepegHvie, a 3ateM 3afHue. YMeHblUeHMe BO3MOXHOCTM G/IOKMPOBKM 3aAHUX KOSEC MOBbILLAET
6e30MacHOCTb ABWXKEHUS.

CTeneHb CHWKEHWsI AaBNEHNSI B KOHTYpPE 3a[HUX KOJIEC OTHOCUTENIbHO NEepeaHuX ycTaHaBIMBa-
0T NPOMOPLMOHANIbHO BE/IMYMHE 3arpy3ky aBTOMOOW/IS, KOTOPYH OMNpeaensitoT no 3arpyske 3af-
Hell noggecku. Ho MOSIHOCTbIO 3alMTUTL Kosieca OT 6/10KMPOBKM U CKOJIbXXEHWUS PErynsitop Top-
MO3HbIX CW1 BCE-TaK/W HE MOXET.

CyLLEeCTBYET ellle 0AHa PasHOBWAHOCTb TMAPAaBAMYECKOTO TOPMO3HOIO NpYBOAA, KOTOPbIM Ha-
3bIBAETCSA TMAPONPUBOL BbICOKOTO [AB/IEHUSI WM HACOCHO-aKKyMY/ISTOPHbIA NpuBog. Takoi npu-
BOf MPVMEHSIETCS, HaNMpUMeEp, Ha KapbepHbiX camocBasiax BenA3. BosgelicTBysi Ha TOPMO3HYHO
nefasib B 3TOM NPUBOLE, BOAWTE/b HE CO3JAeT AaBMIEHNE B LUAMHAPAaX TOPMO30B, a Mb rMapas-
JIMYECKN OTKPbIBAET WM 3aKPbIBAET K/lanaHbl [ABYXCEKLMOHHOIO CreAsLlero rmapokpaHa BbICOKOro
[JaBneHus. B cBOK oyepefpb, 3TV CEKUMM NOAKMOYEHbI K rMApoakkyMynsitopam c 3anacom pa6o-
ueli X1aKocT nog 60MbLUMM AaBMeHUEM U K TOPMO3HbIM kamepam. Ec/im TOpMOXeHWsi He npouc-
XOOUT, CEeKUUM TMAPOKPaHa He MPOonycKatoT XUAKOCTbL B TOPMO3HbIE LAMHAPLI. Korga HaxmmaeTcs
nefanb TOpMo3a, cpabaTbiBaeT rNaBHbIl LWAMHAP TAHAEMHOTO TUMa, XWAKOCTb OT Hero nocrtyna-
€T Ha ynpaB/ieHne CeKLMsIMM KpaHa, KOTopble, B CBOK O4epefb, OTKPLIBAKTCS U NPOMYCKAKT XUZ-
KOCTb W3 IApPOAKKyMy/isiTopa K TOPMO3HBIM MEXaHU3Mam.

OTfenbHO/ pasHOBUAHOCTBLIO TMAPABIMYECKOr0 M MeXaHWYeckoro NpuBoAa SIBMSKOTCSA TOPMO-
3a Hakata (puc. 6.18), MCMOMb3YHOLIMECS Ha SIETKUX aBTOMOOW/bHLIX npuuenax (MOSIHOW Maccol
0o 3,571).
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Topmo3 HakaTta ¢ rmaponpuBooM paboTa-
€T criefyolwmM 06pas3om.

Korga aBTOnoesg gpwxetcsa 6e3 TOPMO-
XeHuns, Tarad OykcupyeT 3a coboi npuuen
3a LUTOK TOPMO3a, KOTOPbI/ ynupaeTcs B orpa-
HuuuTenb xofa. [Mpy ABMXEHUN HakaTom,
nof, YKNIOH WM Ha HepOBHOW gopore B cuen-
K& MOryT BO3HMKATb HEOO/bLUNE YCUINS CXa-
TMA, BCNEACTBME TOrO 4YTO TArady ABMKeTCH
mMeaneHHee npuuena. OAHaKO OHW He Bbl-
3bIBAOT TOPMOXEHUS npuuena, T. K. He npe-
BOCXOZAT YCU/IMSI OTPAHUYUTENBHOW MPYXUHbI.
Mp TOPMOXEHMM Tsraya npuuen cusbHee
HakaTblBaeTCA Ha TArady, ycwave B cuenke
CTaHOBUTCA 6OMIbLUE YCUINA MPYXUHbI U LITOK
CMellaeTcs B CTOPOHY [NaBHOMO LMAVHAPA.
BenuunHa nepemeleHus yBenuymBaeTcs
3a cyeT cneumanbHOrO pblyara U nepegaercs
Ha nopLUeHb r1aBHOTO TOPMO3HOTO LWAUHAPA,
B KOTOPOM CO34aeTcs [aB/ieHMEe XUAKOCTU.
YBenuueHve faBneHns npuBOAUT K cpabaTbl-
BaHWI0O TOPMO3HbLIX MeXaHW3MOB M 3aTopMa-
XuBaHuio npuuyena. [Mpuyen Topmo3nTcs
[0 Tex nop, noka TOPMO3WT TAray 1 B cLenke
ecTb cuna okatma. Ecim Tarad npoposmkaeT
OBWXEHVe 6e3 TOPMOXEHMWS, TO Cula CKaTua McYe3aeT, LUTOK NepemellaeTcss B Hanpas/sio-
el B CTOPOHY TAraya v ynupaeTcsi B OrpaHnuvTens. [aBneHne Xugkoctu B ruaponpuBoge uc-
yesaeT, 1 Npuuen pactopMaxuBaeTcs. DNeKTpoknanaH HeobxoauM Ana ABWKEHMS aBTonoesa
3aHMM X0A0M. Bo3Hukalowasi npy 3TOM cuna cxaTus Mexofy TAradom U NpuLenom He nNpuBo-
OUT K TOPMOXEHWIO NocrejHero, T. K. OAHOBPEMEHHO C BK/IOYEHMEM 3aJHero xoda B TpaHCMuC-
CuM TOK MOCTynaeT K hoHapsM 3a4Hero Xo4a, a OT HUX — Ha 3/1eKTpoknanaH, KOTopbIi npu CBOEM
cpabaTbiBaHUN MepeKpbiBaeT MPOMyck pabouei XUAKOCT OT [NaBHOTO TOPMO3HOMO LUIMHAPA
K KONEeCHbIM LWINHAPAM.

Puc. 6.18. CxeMbl TOpMO3a HakaTta: a— C Mexa-
HMYeckMM NpuBOAOM; 6 — C rMApPONpPUBOLOM

MexaHnueckunii MprBOA TOpPMO3a HakaTa paboTaeT Mo aHasIorMyHOMY MpuHUMMy. MNepemetye-
HUe LITOKA NPUBOAWT K BbITATMBAHWIO TPOCOB WM MEPEMELLEHNIO TAr, COEAMHEHHbIX C Pa3XUM-
HbIM YCTPOMCTBOM TOPMO30B. B/IOKMpOBKA LUTOKA MpU ABWXEHWUW 3afHWM XOAOM BbINOJSHAETCSA
cneunasibHbIM 3/1EKTPOMEXaHUYECKUM YCTPONCTBOM.

MHeBMaTMYeCKWii TOPMO3HOW NPUBOL AN19 3aTOpPMaXuBaHnsa aBTOMOGWAA WM npulena uc-
Nosb3yeT CXaTblii BO3AyX.

MpevmyLlecTBa M HeAOCTATKM MHEBMATUYECKOro MprBOAa BO MHOrOM MPOTUBOMOMOXHbI TMA-
paBnunyeckomy npueogy. Tak, K NpeuMyLiecTBaM OTHOCAT HEOrpaHWYeHHble 3anacbl U AelleBU3HYy
paboyero Tena (Bo3ayX), COXpaHeHMe paboTOCMOCOGHOCTM MpPU HEeGOMbLIOK pasrepMeTusauuu,
T. K BO3MOXHas yTeuka KOMMEHCUpyeTcsl nojayeil Bo3gyxa OT KOMMpeccopa, BO3MOXHOCTb
MCMOMb30BaHNA Ha aBTonoesfdax 411 HenoCPEeACTBEHHOrO yMnpas/ieHUss Topmo3amu npuuena,
MCMosib30BaHWe B APYrMX YCTPOMCTBAaX, TakMX Kak MHEBMAaTUYECKWin 3BYKOBOW cwrHan, npuBofg
NepeksIloYeHNsT MHOrOCTyMeHYaTbiX KOPOGOK nepefad, ycuuTenb CUENeHusi, NpuBoA ABepel
aBToGyCa, MoAkayka WUH W T. M.

HepocTaTkamy NMHEBMONPUBOZA ABNSAKOTCS: GO/bLUOE BpeMs cpabaTbiBaHWsl BCNEACTBUE Me/1eH-
HOr0 MOCTYM/IEHNS CXKATOro BO3Ayxa K yAasieHHbIM BO34yXOHaMosHSeMbIM ob6bemam yepes Tpybonpo-
BOAbl C Ma/lbiM AMaMETPOM, C/IOXHOCTb KOHCTPYKUMK, GoMbluMe Macca U pa3Mepbl arperatos K3-3a
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Puc. 6.19. TMpocTeiwnini NHeBMaTUYECKUNA
TOPMO3HOW NpuBOA aBTOMOGMAA: 1— pecu-
Bep; 2 — nepanb; 3 — KpaH; 4 — TOPMO3HOWA
UWAUHAP; 5 — NpPYXuHa; 6 — LUTOK TOPMO3HO-
ro MexaHusma; 7 — TOPMO3Has Kosofka

OTHOCWTENbHO Heb6osblioro paboyero Aaene-
HUsl, BO3MOXHOCTb BbIXOAA W3 CTPOSi Npy 3amep-
3aHWM KoHAeHcaTa B Tpy6onpoBogax 1 annaparax
npu oTpuULaTesIbHbIX TemMnepaTypax.

MpocTeiiwnii NHeBMaTUYECKNIA TOPMO3HOM
npueog asTomobunsa (puc. 6.19a) coctouT K3
pecuBepa, B KOTOPbI/i MOAAETCA CxkaTblii BO3-
OyX 13 KoMMpeccopa, KpaHa, NpuBOAMMOro
B [leiicTBMe OT neganu, M TOPMO3HOW KaMmepbl,
LUTOK KOTOPOW CBA3aH C Pa3XVMMHbIM Ky/1akom
TOPMO3HOIO MexaHu3ma.

Mpy TOPMOXEHUW MOoBOpPOTHAs Mpobka
KpaHa CcoeauHAeT BHYTPEHHIO MoocTb Top-
MO3HOIi KaMepbl C PECYBEPOM U CXaTblli BO3ayX,
BO3JENCTBYOWMIA Ha pguadparmy, npvBOAUT
B paboTy TOPMO3HOW MexaHu3M (puc. 6.196).
JaBneHve Bo3ayxa B TOPMO3HOW kamepe ycra-
HaB/IMBaEeTCA Takoe e, kak B pecusepe. [Mpu
noBOpOTe MPOGKM KpaHa B Apyroe nosoxeHue
(pvc. 6.19a) oxaTtblii BO3AYX BbIXOAWT U3 Ka-
Mepbl B armocdepy. Pa3XuMHON Kynak BO3-
BpallaeTcs B MepBOHayasibHOe MNOsoXeHne
N NPOUCXOANT PacToOpMaXuBaHue.

PeanbHblii NTHEBMATUYECKN A NPVUBOJ, COBPEMEHHOMO aBTOMOGW/S HAMHOIO C/I0XHee. MpUHLK-
nuasnibHas cxema NHeBMaTUYecKoro NpuBoAa TOPMO30B PY30BOr0 aBTOMOGUAS 1 mpuuena noka-

3aHa Ha puc. 6.20.

MprBOA TAra4ya CoOAEPXUT annapaTtbl NMOArOTOBKM BO34yxa, annapatbl KOHTYpoB pa6oueld, cTo-
SIHOYHOI W 3anacHoii cucTeM TsArada, annapartsl ynpasfieHus TopMo3amu npuuena. Mpusog npu-
Liena BkIoYaeT annapaTbl paboyeli U CTOSHOYHOW cuCTeM.

Puc. 6.20. TpuHuunuanbHas cxema MNHeBMaTWUYecKoro mnpusoAa TOPMO30B

aBTOMOGMAA M npuuena
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Bosayx OT KoMnpeccopa MNocTynaeT Yepes3 perynsatop AaBfeHVs, BAArooTAENMTENb K YETbIPEX-
KOHTYPHOMY 3alL/THOMY KnanaHy (Bce 3TW YCTPOICTBA COCTAaB/SOT CUCTEMY MOATOTOBKM BO34YyXa).
TopMo3Hast cUCTeMa BbINO/IHEHA MHOTOKOHTYPHOI. K KOHTYpy npuBoga nepeaHux TOPMO3HbIX Me-
XaHW3MOB OTHOCATCA: PECKBEP C 3anacoM BO34yxa, OAHa M3 CeKUMii TOPMO3HOro KpaHa, moayns-
TOpbl AHTM610KMPOBOYHOM cucTeMbl (ABC) M TOPMO3HbIE Kamepbl NepefHUX TOPMO3HbIX MEXaHu3-
MOB. K KOHTYpYy 3afHVMX TOPMO3HbIX MEeXaHW3MOB MpUHAA/IE>KUT BTOPOI pecuBep, BTopas Cekuyst
TOPMO3HOTO KpaHa, perynsitop TOpMo3HbIX cu, MoaynsTopbl ABC 1 iBE TOPMO3HbIe Kamepbl C Npy-
XWHHBIMM 9HEeproakkymynsitopaMu. Ha TpexocHbIX aBTOMOGUAX TOPMO3Hble Kamepbl 3afHWX
oceli 06bIYHO BXOAAT B COCTAB 3a[HEr0 KOHTypa. Ha MHOroOCHbIX aBTOMOGM/ISX TOPMO3HbIE Kame-
pbl TPYNMNUPYIOTCA B KOHTYPbl pasnMyHbIMKW BapuaHTamu, Hanpumep, 1-2 u 3-4 ocv wwm 1-3
1 2-4 ocn. TPeTuii KOHTYP SIBASETCS KOHTYPOM CTOSIHOYHOM CUCTEMbI U COCTOWT M3 pecuBepa, Top-
MO3HOrO KpaHa Co CrefsiummM AelicTBUEM, KOTOPLIM YNpaBfseT BOAUTE b, YCKOPUTENLHOIO Kana-
Ha W 3HeproakkymynsiTopoB. KOHTyp BCMOMOraTteslbHOW CUCTEMbI COAEPXMT KpaH ynpaBieHus
W ABa NHeBMOUMIUHAPA. [ 19 ynpaBneHus TopMo3amu Mpuuena Ha aBTOMOGU/IEe-Tsirade Takxe
VMEIOTCS! OIMHAPHBIA 3alLUMTHBIA KnanaH, kKnanad ynpas/ieHusl TopmMo3aMi npuuena u coefmHu-
TeflbHble FOJIOBKN.

MpuBog nosynpuuena wim npvuena vMeeT ABe COeAVHUTENbHbIE TOMIOBKW, ABA MarucTpasib-
HbIX (U/IbTPE, BO3AyXOpacnpefenMTesibHblii knanaH, py4yHoli KpaH CTOSIHOYHOW cucTeMbl Ge3 crie-
[SLero AeicTBus, pecuBep, PeryisiTop TOPMO3HbLIX CU/l, MoAynsTopbl ABC, TOPMO3HbIE Kamepsbl
C 3HeproakkymynsatTopamv win 6e3 Hix. CoeauHeHVe NMHeBMONpPUBOAA Taraya v npuuena Bbinos-
HSIIOT ABYMSi TPyGOMpOBOAAaMM, KOTOpble 06pasyloT NUTAIOWYH W YNPaBASIOLWYO MarucTpau.
PeanbHas cxemMa KOHKPETHOTO aBTOMOGW/IA MOTET OT/INYaThCA OT PACCMOTPEHHOW Ha/MuMem wim
OTCYTCTBMEM [OMOSHUTE/BbHBLIX NPUGOPOB.

Cxartve Bo3gyxa /11 NMHEBMAaTUYECKOro TOPMO3HOIO NPMBOAA OCYLLECTB/IAETCA KOMMPECCOo-
poM, NpuBOAALIMMCS B AeliCTBME HEnocpeACTBEHHO OT ABuratens aBTomobuns. MakcumasnbHoe
[aBrieHve, co3gaBaeMoe KOMMpeccopom, moTeT gocturatb 1,5 MMa. MakcumanbHoe pabouee
n36bITOYHOE AaB/fieHne BO3dyxa B pecuBepax npusoga coctasnset 0,65-0,8 MMa n aBTomaTuye-
CKV OrpaHvynBaeTCs PerysisiTopom AaBfeHus.

ATMOChepHbIli BO3A4yX MMEET OnpefesieHHbIn NPOoLEeHT BAaXHOCTU. [Mpn cxaTum Komnpecco-
pOM OH HarpeBaeTcs, a npu ABMXEHUN MO Tpy6onpoBodam M Yepes annapatbl NpyBo4a — OCTbIBa-
er. [pn 3TOM U3 CXarToro BO3fdyxa BblAeNseTca B/ara, Kotopas YCKOPSeT KOPPO3WK BHYTPEHHUX
NOBEPXHOCTEN CUCTEMbI, CMbIBAET CMas3Ky W, rnaBHOe, MOTET 3aMep3HyTb B Tpybonposodax 1 anna-
patax npu oTpuuaTenbHOl TemnepaTtype, 4to nNpusBefeT K 0TKasy TOpMo30B. [ 19 yaaneHus Bnaru
(ouncTkn BO3Adyxa) B NUTAOLLE YacTu MpPYMBOAA, AO WM NOC/Ae perynstopa faBfeHus, ycTaHaBm-
BalOT BiarootTAenmrenn. OuncTka CxaTtoro BO3fyxa OT BfiarM B HUX OCYLLECTB/ISETCA TepMoAuHa-
MUYECKM WM afcopOLMOHHBIM cnoco6om. TpeTwii cnocob 3almuTbl — MepeBof, KoHAeHcaTa
B COCTOSIHME HM3KO3aMep3atoLleid XuakocTu. [ 1a storo B cneuuasbHOM annapaTte — CnMpToHa-
CbiTUTENEe — MPU HU3KMX TemnepaTypax OKpyXalLlen cpeapl B CkaTblii BO34yX BBOAAT Napbl cnvp-
Ta, KOTOpble, CMeLMBasiCb C BbIAENMBLUEHCA Baroil, 06pasytoT pacTBop (aHTUMPU3) C HU3KOI
TemnepaTypoli 3amep3aHus.

YeTbIpEXKOHTYPHbIV 3aluUTHBIA knanaH, pasfensieT NpyMBoA Ha yeTbipe, AeCTBYIOLWMX He3a-
BMCUMO [pYr OT Apyra, KOHTypa. 3aluTHbIli knanaH No3BOMSET ABUraTbCA BO3AyXy TOJ/IbKO B Ha-
npasfeHnn K pecusepam, 3aljuilias 3anac BO3fyXa B pecvBepax npu pasrepMeTusauun Ha
yyacTke annapaToB NOArOTOBKM BO3Ayxa. OJHOBPEMEHHO OH 3alivLiaeT UCMPaBHbIE KOHTYPSI
OT HencnpaBHOrO B C/lyyae 06pbiBa B OAHOM W3 HWX, HE MO3BOJIAA BbINTV BO3AyXy B aTMocde-
py cpasy u3 BCex pecuBepoB npveoda. OAuHapHbIli 3alWMTHLIA KnanaH oTk/l4vaeT NpuBog TH-
raya B Cnyyae paspbiBa nuTawolero Tpybonposoda npuuena. Ha HEKOTOpbIX aBTOMOOUAAX
BMECTO YeTbIPEXKOHTYPHOTO NPUMEHAIOT [BOWHbIE WM TPOWHbIE 3alWTHbIE KaanaHbl aHaso-
TMYHOTO HasHayeHus. [poligs yYepes YeTbIPeXKOHTYPHBIA KnanaH, oxkaTblii BO3AyX 3anofiHseT
pecuBepbl KOHTYPOB.
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Pa6oToi1 No60ro koHTypa paboueli cucTeMbl YNpas/sieT 04Ha CeKLns TOPMO3HOro KpaHa. Top-
MO3HOI KpaH — 3TO Crefsluvii annapat, 4yepe3 KOTOpbli BO34yX NPV TOPMOXEHWM focTynaeT
u3 pecusepa B paboune annapatbl. OH ynpaBnsieTcs TOPMO3HOW nejasibio B kabuHe BoauTens.
Mpu pacTopMaxuBaHWM Yepe3 TOPMO3HOW KpaH BO3AyX M3 MpMBOJA BbiMyckaeTcs B aTtMocdepy.

Perynatop TopMOo3HbIX cwl 1 mogynatop ABC KOppekTUpYT AaBfieHWe BO3fyxa B KOHTypax
Npy TOPMOXEHUN.

CTOSIHOYHOI TOPMO3HOW CUCTEMOI yMpPaB/IsoT C NMOMOLLbIO PYYHOTO TOPMO3HOMO KpaHa, ycTa-
HOBJ/IEHHOTO B KabuHe BoauTens. VICMOMHWTENbHbIM 3/1IEMEHTOM KOHTYpa SIB/ISTCA 3HEProakky-
MynaTopbl. Mexody KpaHOM U 3HEeproakkyMynsTopoM pasMeLleH YCKOpUTENbHbIA knanaH. Topmos-
HO KpaH yMeHbLUaeT WM yBeNMumBaeT AaB/ieHne B NOSIOCTV YCKOPUTENIbHOTO KnanaHa, KOTOpbIi
B COOTBETCTBUM C 3T!M /IGO0 MPOMyCKaeT U3 pecnsepa Bo3LyX B LIMHAP SHEProakkyMy/IaTopa, a 3HauuT,
NOBbILIAET B HEM JaBneHne, Mbo A1 CHMKEHNSA AaBNEHUS B LMIMHAPE BbINMyCKaeT BO3AyX U3 He-
ro B atMoccpepy. Utobbl 06ecneumnTb GbICTPLIA BbIMYCK BO3AyXa 13 3HEProakkyMynsiTopos npu Top-
MOXEHWN YCKOPUTENbHBINA KNanaH pacnonaralT MakCMMasibHO 61M3K0 OT HUX. .Jpa KpaiHux, domk-
CMPOBaHHbIX, MNOMIOXEHUS PYKOATKM COOTBETCTBYIOT MaKCMMaslbHOMY W36bITOYHOMY [AaB/IEHMWIO
BO34yXa B aHeproakkymynstopax wim atMmoccepHomy. Mpy NPOMEXYTOUHbIX MOMOXEHUSX PYKOSAT-
KN AaBfieHne Takke MOTET NPUHMMAaTh 1l060e NMPOMEXYTOYHOE 3HAaYeHWe, YTO MO3BO/ISAET UCMOSb-
30BaThb AaHHbI KOHTYP B Ka4ecTBe KOHTypa 3anacHOoV TOPMO3HON CUCTEMbI M NMPOM3BOAWTL Mas-
HOe TOPMOXEHME.

KoHTYp BCmomoraTenibHoli cUCTEMbl MO3BOJISIET BK/KOYATb B PaboTy MOTOPHbIA TOPMO3 — 3a-
mMeamTenb. My HaXaTUM KHOMKU KpaHa BO3fyX MOCTYNaeT B MHEBMOUMIMHAPLI KOHTypa, a npu
OTMyCKaHUN — BbLIXOAMT B aTmMocchepy. V13-3a Masioro pacxofa Bo3gyXa 3TOT KOHTYp He WMEET Cob-
CTBEHHOrO pecusepa.

MarucTpanb, nuTalllas pecuBep npuuena CkKaTbiM BO3AyXOM (MUTalowas Maructpasb),
HauMHAeTCs OT O4MHAPHOTO 3aLMTHOTO KnanaHa, a ynpasasiolias NpoLeccoM TOPMOXEHWs
npuuena — OT knanaHa ynpasfieHus TopMo3amu npuuena. Mofaya cXaToro Bo3jyxa B pecu-
BEp npuuena nNpousBoAMTCS MOCTOSHHO, HE3aBUCUMO OTTOrO, MPOMCXOAMT TOPMOXEHue Tsara-
ya WM HeT. Ynpaensiolas maructpasab MUCnosb3yeTca A nojayn KoMaHAbl Ha npuuen o Ha-
yafie TOPMOXEHUS W €ero WHTEHCUBHOCTW. KoMaHfa nogaeTtcs MyTem W3MEHEHWs AaBNeHusi
BO34yXa B ynpasfstoleM Tpy6onpoBoge. Yem Gosblue AaBneHne B TpYOGONPOBOAe, TEM WHTEH-
CMBHEe TOPMO3UTCS npuuen. MakcuMasibHOM MHTEHCMBHOCTM TOPMOXEHUs COOTBETCTBYeT
MakcMMaibHoe AaB/ieHNe B MarucTpasiu, Npu pacTOPMOXEHHOM COCTOSHWM Mofynpuuena ws-
6bITOYHOE JaBfieHWe B MarucTpasv OTCyTCTBYeT. .[aBfeHue B ynpaeBnsiowein maructpasm us-
MeHsieTCs C MOMOLLbI0 K/anaHa ynpaefeHuss Topmo3aMu npuuena. OH coefuHeH ¢ 06ovmu
KOHTYypamu paboueil cucTembl yepes KOHTYP CTOSHOYHOM cucTeMbl. Mpu TopMoxeHun paboueit
cUCTeMoii Tsiraua BO3fyX OT 06OMX KOHTYpPOB MoCTynaeT B KnanaH, KoOTopblii cpa6aTbiBaeTt
1 YBENUYMBAET AaB/IEHME B yNpaBrstolweid maructpanu. Ecim BbIXOAWUT U3 CTPOS OAWH U3 pa-
60urX KOHTYPOB, TOPMOXEHWEe NpuLena ocyLecTBsSeTCs MO KOMaHAe OT WCMPAaBHOTO KOHTY-
pa. Mp1 TOPMOXEHUU CTOSHOYHOW CUCTEMOI TAraya yMeHblUEHME AAB/EHUS B ee KOHType
npuBoAMT K cpabaTbiBaHWIO KanaHa, M TakkKe OCYLIEeCTB/SeTcs TOpMOXeHue npuuena. [Mo-
MUMO LUTATHOTO peXxuma TOPMOXEeHUsi kanaH obecrneuynBaeT aBapuiiHoe yrnpaBfieHue TopMo-
3amy mpuvuena npyu paspbiBe nuTalowel maructpanu. JJis 3Toro OH CHaBXeH cneunaibHbIM
YCTPOCTBOM 06pbiBa, KOTOPLIA yMeHbLaeT AaBfeHWe B NuTaloweli mMaructpanu, ecim Ko-
MaHAHOe AaB/ieHne OT KOHTYpPOB Tsraya Ha BXOf annaparta nocTynaeT, a AaB/ieHne Ha BbIXoae
annaparta He yBenu4usaeTcs.

Nesi ynpaBneHust TOPMOXEHMEM MpuULENa ero Bo3ayxopacnpeaennTenb CoeivHeH ¢ ynpasisi-
IOLLEN 1 NUTAIOLLEN MarMcTpasnsiMm1, ¢ PECUBEPOM M TOPMO3HbIMU KaMepamu. o CBOUM (hyHKLMsM
BO34yXopacrnpeaenuTesibHblii knanaH npulena aHasormieH TOPMO3HOMY KpaHy Ha Tsrade, Ho ynpas-
NAETCA OH He Nefanblo, a KOMaHAHLIM AAB/EHWEM BO3AyXa, MOCTyMaloWMM OT Tarada. B pac-
TOPMOXEHHOM COCTOSIHMM BO3fyX N0 NuTAloLLeli MarucTpanu uyepes Bo3dyxopacnpeienutens 3a-
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NOSIHAET pecvBep Mpuvuena, nNpyu 3TOM JaB/ieHue B yNpaB/sioweli MarucTpasim oTcyTcreyer. Mak-
CMMa/IbHOE [aB/ieHVe BO3/yxa B pecuBepe npuuena paBHO MakCYMaslbHOMY [aB/fIeHUI0 B pecu-
Bepax aBToMo6uUns.

Mpy TOPMOXEHNMN TAraya ¢ MOMOLLBIO paboyeil Win CTOSSHOYHOV TOPMO3HOWM CUCTEMbI AaBrieHne
B yNpaBsioLLeli MarucTpaau yBeMunBaeTcs, YTo NMpMBOAMT K cpabaTbiBaHWI0 BO3AyXxopacnpege-
NMTensi, KoTopblii NoAaeT BO34yX U3 pecuBepa npuuena B TOPMO3Hble Kamepbl. Korga gasneHvie
B YNpaBnstoLeli MarncTpasim CHWKaeTcs, npuuen pactopmaxveaetcs. Kpome Toro, TopMoxeHue
npuuena npoucxoamT Bcerga Mpu yMeHbLUEeHWN AaBfieHns BO3fyXa B NUTAlOem Tpybonposoje
Hmke 0,48 MMa, 4To MOXET NPOMCXOAUTb NPK OBbIYHONM pacuenke Taraya OT Npuuena Ha CTOSIHKe
W npu cpabatbiBaHUN KnanaHa obpbiBa Ha TAraye. Takoe 3aTopMaXKmBaHWe OCTAaHOBWUT npuuen
npy ero fnosIHOM OTPbIBE OT TAraya BO Bpems ABWXKeHUA. PacTopMaxvBaHue OCyLecTBASeTCa Wi
aBTOMaTMyecku npu nocredyowem yBenuuyeHun fgasrnieHns cebilwe 0,48 Mlla, wim Bpy4yHyro —
cneymasibHOW KHOMKOM Ha Bo3gyxopacnpegenutene. Perynstop TOpMO3HbIX cuil 1 moaynsitop ABC
npefHasHayeHbl 159 KOPPEKTMPOBaHUA AaB/eHns BO34yxa, MOCTynaloLlero oT Bo3gyxopacnpeje-
nuTens K TOpMO3HbIM Kamepam. Cxema paboTbl M yCTpoiicTBO mogynsatopoB ABC 6yaeT onvcaHo
HUXe.

TopmoxeHre npulena CTOSAHOYHOM CUCTEMOI MNPOM3BOAMTCA KpaHOM, KOTOpPbLIA BbiycKaeT
BO34yX U3 3HEpProakkymynsiTopoB TOPMO30B npuuena.

HekoTopble npuuenbl MOTYT CHabXaTbCs 3/1eKTPOMarHUTHbIM KnanaHoM, KOTOPbIA CAYXUT 4715
BK/IIOYEHNS TOPMO3HOW CUCTEMbI MpuLiena Npy TOPMOXEHUM aBTOMOGWIS BCnomMorateslbHoOn Top-
MO3HOW cucTeMoli (MOTOPHBIM TOPMO30M-3amMeanutenem). lMpy nogaye 3NeKTPOCUrHaa 3/1eKTPO-
MarHMTHOMY KfanaHy OT TAradya OH obecneuymBaeT MOCTYN/IEHNE CXKATOro BO3gyXa W3 pecuBepa
K TOPMO3HbIM KaMepam.

CmellaHHble TOPMO3Hble MPUBOAbLI MPEACTaB/AT CO60li KOMOMHALMIO HECKOMbKUX TUMOB
00bIYHbIX NMPUBOAOB. Mpy KX pa3paboTke CTPEMATCA MakCVMaslbHO WCMOJ/b30BaTh MpenMyLlecTsa
OTAENbHbIX NPUBOAOB M U36exaTb HeAOCTaTKOB, MPUCYLLUMX UM KaXAOMy B OTAE/bHOCTU.

JTOT NpYBOJ MO3BOMSIET MOMYYUTb BbICOKOE ObICTPOAEWCTBME, NpUCyLLee rmapaBNvyecKkoMy
npvBoay, W 60/bLUME YCUINS, XapaKTepHble 418 MHEBMATMYECKOro npmeoga. MNommumMo aToro rugpa-
B/IMYeCKas 4acTb CMeLlaHHOro TOPMO3HOIO MprBoga obecneynsaeT O4HOBPEMEHHOE Hayauo Top-
MOXEHMWS1 BCEX KO/iec aBToMobuns v obnagaet ApyrMMu AOCTOMHCTBaMW, CBONCTBEHHbIMW ruapa-
B/IMYECKMM TOPMO3HbIM NPMBOAAM, & NHEBMAaTUYeckas 4YacTb — JIErKOCTb YNpPaB/feHUs U No3BO-
NseT co3faBaTb W ynNpas/isTb TOPMO3HbIMU YCUMSAIMU Ha ByKCMpyemoM npuuene.

CMellaHHbI 3/1eKTponHeBMaTMyecknii TOpMo3HoW npueog (M) monyusn pacnpocTpa-
HEHWe CPaBHUTENbHO HedaBHO. OH NpeacTaBnseT co60i KOMOGMHALUMIO 3NEKTPUYECKOr0 U MHEB-
mMartumyeckoro npusogos (puc. 6.21). Ecm B NHEBMOMNPUBOAE 3aTOPMaxmBaHue Kosec v ynpasne-
HMe annapaTamMu OCYLLECTBSETCH CkaTbiM BO34yXOM, TO B I BO3AyX UCMO/b3YIOT TOMLKO B Nep-
BOM C/lyyae. Ynpas/ieHne BCeMW annaparamyi OCYLLECTBIAETCH S/IEKTPUYECKUM NyTEM.

MpenmyLecTsaMn 3/1€KTPONHEBMONPMUBOAA ABMAIOTCA: YMEHbLUEHE BPEMEHU cpabaTbiBaHuA
0COGEHHO yJasIEHHbIX OCEel Mpuuena wii Noaynpuuena; yMeHbLleHne TOPMO3HOro MyTu; OnTu-
MaslbHOE pacnpefesnieHne TOPMO3HbIX CU Mexofdy NepegHuMM 1 3afHUMKU KojlecamMmum aBToOMOGUNS;
YMEeHbLUEHME CKUMaIOLMX ycunuii B CLenke aBTonoesga 3a cyeT OAHOBPEMEHHOCTU cpabaTtbiBa-
H/ST TOPMO30B Ha BCEX 3BEHbsIX aBTOMNOE37a; yBE/MUYEHNE YCTONUYMBOCTM aBTONoEe3aa (CHWDKEeHVe
pvcka Ck/afblBaHUS); HEMpPepPbIBHbIA KOHTPO/b 3@ MCMPaBHOCTbIO 3/1IEMEHTOB MPUBOAA, OCYLLECT-
BNSIeMblii GOPTOBON AMArHOCTUKONM; BO3MOXHOCTb [Aa/lbHEWLWel aBToOMaTusauuMm ynpaBieHus
[OBWKEHNEM aBTOMOOWIA 3a CYET MCMO/Ib30BaHWSA 3/1EKTPOHHOIO YNpaB/ieHNss TOpMo3aMu; ynpo-
LeHre NpMBOAa, MO CPABHEHMWIO C MHEBMATUYECKVM, 3a cHeT 06beAnHeHNs YHKUMIA HECKOSbKMX
annapatoB B OHOM.

MM Hayan pas3BMBaTbLCA C MPOCTOr0 UCMOJSIb30BaHUS 3MEKTPOKIanaHa 6e3 cregsuwero AeicT-
BUSA 419 noJauy BO3Ayxa B TOPMO3HbIE KaMepbl MHEBMOMNPUBOAA C Lie/Iblo YCKOPeHNs cpabaTbiBa-
HuA. Bnocnegcteum Gbinv paspaboTaHbl CneuuasibHble KOMOUHMPOBaHHbIE TOPMO3HbIE annapa-
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Puc. 6.21. Cxema 3nekTponHeEBMAaTUYECKOro NpuBoga aBTomMmobunsa-tarada: 1— mopynatop
QMM ¢ gaTunkom AaBneHus Bo3gyxa; 2 — 610K ynpaBneHus; 3 — TOpMO3Has Kamepa; 4 — 3/1eKT-
pyvyecknii pasbem 3MM; 5 — gaTunk ABC/MBC; 6 — KOMOWMHNPOBAHHbI 3/1EKTPONHEBMATUYECKNIA
TOPMO3HOI KpaH; 7 — gatyunk ABC

Thl, MOMYy4YMBLUME YNPaB/IEHNE OT 3/1IEKTPOHHOro 6s10ka ynpasfeHns. B TakoMm Buie 3N1eKTPOnHeBs-
MaTU4ecKnii NPUBOA, HaYasT CepUtHO MPUMEHSATLCSA Ha TA>KeMbIX aBTOMOBWASX U npuuenax ¢ cepe-
OnHbl 90-x 1. OH ycTaHaBNMBaeTcs TONbKO B paboueli TOPMO3HOW cucTeme.

Mpy 1cnonb3oBaHUM 3NEKTPUYECKOTO CUrHau1a B LIEMW yrnpas/iieHns NpuBOAOM BcCergja MMmeeT-
CA OMacHOCTb HapyLUEeHUs KOHTaKTOB, C60si B paboTe KOMMbioTepa Wi MeXaHW4yecKoro noBpex-
[JeHns NPOoBOAHMKOB. 3TO MPUBOAUT K MOSIHOMY BbIXOA4Y TOPMO3HOIO MpUBOAa U3 CTPOA U NO3TOMY
nobas cxema coBpemeHHoro I npegycMaTpuBaeT BbINOSIHEHWE OAHOTO WM HECKONbKUX KOHTY-
poB TAraya v ynpasJ/ieHne NpuLenom C napasinenbHbIM Ay6/mpoBaHneM TPaaUMUMOHHbIM NHEBMa-
Tuyeckum npvsogoMm. Mpu Bbixoge M3 cTpos 3N TopMoXeHne aBTOMOOUNSA € 3PEKTUBHOCTbLIO
3anacHoii cMCcTEMbl MOXET ObITb peasim30BaHO 3TUM COXPAHEHHbIM YYacTKOM MHEBMAaTUYECKOro
npueoga.

AnnapaTtbl NOArOTOBKM BO3/JyXa HE OT/IMHAIOTCA OT MPUMEHSEMbIX B MHEBMATMYECKOM MNPUBO-
Ae. B ucnonHutensHoii nHeBmaTtuyeckoi yactn I umeeT He3aBUCKUMblE NMHEBMATUYECKMNE KOH-
Typbl C COGCTBEHHbLIMM pecuBepamu, KOMOMHUPOBAHHbLI TOPMO3HON KpaH, OCEBO MOAYNATOp,
cnefslumii anekTpoknianaH, knanaH MHeEBMAaTUYecKoro Ay6/MpoBaHns, KOMOMHUPOBaHHLIN Kna-
naH ynpasfieHus Topmo3amu npuuena. MNOMUMO HUX WMCNOJb30BaHbl TpagMLMOHHbIE annaparbl
NMHEBMOMpPMBOAA B CTOSIHOYHOM W BCMOMOraTesibHOW (Ha CXeMe He nokasaHa) cucTemax, BKuast
TOPMO3Hble Kamepbl 1 Mogynatopsl ABC Ha nepegHeii ocu.

Ynpasnstowasa anekTpuyeckas 4Yactb NPMBOLA COAEPXUT WCTOYHMK TOKa, 3NEKTPOHHbIA 610K
ynpasneHus, Habop AaTuMKOB AABEHUS, YCUIUS WM NEPEMELLEHNS BO34yxXa W 3NeKTpoKIanaHos,
BCTPOEHHbIX B annapatbl 3, yHU(MUMPOBaHHbIA 4711 BCEX aBTOMOGUIEN aNeKTpuyecknii pasb-
eM 1A nojayn KomaHz Ha npuuen. A3nosiHMTEeNIbHO UCMO/b3YTCA AaT4MKN AAaBfIEHUs BO3ayXa
B NHEBMOMOABECKE N HeKkoTopble apyrue. Bnok ynpasneHus 3 moxeT o6MeHvBaTbCca MHGOP-
MaLmein ¢ ApyrMmmn 60pTOBLIMU 3/IEKTPOHHLIMU CUCTEMaMU ynpasreHns. EcTecTBEHHO, Kak v apy-
rve Tunbl Npusogos, 3N fonxeH obnajate CnefawmM AencTBUEM.

Mpu HakaTuM TOPMO3HONM Nefann AaTynk nepemMelleHus nofaeT B 610K ynpasneHus npo-
NOPLMOHa/bHbLINA CUTHaUT 0 HEOBXOAMMOM AaBfeHun BO3fyXa B TOPMO3HbIX kamepax. Bnok ynpas-
neHns obpabaTbiBaeT 3TOT CUTHaS, KOPPEKTUPYET €0 B 3aBUCUMOCTU OT CTEMEHN 3arpy3kn nepeg-
Hell 1 3afgHeil ocv M nodaeT KOMaHAbl Ha 3/1eKTpokianaHbl OCEBOr0 MOAYNsiTopa W cnepsiero
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3neKTpoknanaHa. neKTpoknanaHbl OTKPbIBAKOTCS, U BO3AyX W3 PECMBEPOB 3arnofHSET TOPMO3Hble
kamepbl. OQHOBPEMEHHO AATUMKM [aBfIEHUS annapaToB MOAAOT cUrHan o6paTHoii cBA3u B 610K
yNpaBfieHnsi O BE/IMUMHE [JAB/EHUs BO3fyxa Ha BbIxoge annapartoB. Korga Tpebyemasi BesmumHa
[aBneHvst 6yaeT AoCTUrHyTa, 610K ynpaBieHuss nogacT KOMaHdy 3MeKTpok/anaHam Ha yaepxaHue
[aHHoro AaBneHusi. Ecim neganb 6yaeTt oTnylleHa, TO C 3/1eKTPOK/IANaHoOB CHUMAETCs Hanpsixe-
HUEe, BO34yX M3 TOPMO3HbIX KaMep BbIXOAWT B aTMOCepy ¥ TOpPMOXeHue npekpaliaeTcs. To4HO
Takxe paboTaeT KOMOVMHUPOBAHHBIV KianaH ynpasfieHus TopMo3aMu npuuena, W3MeHsis Aasre-
He BO34yXa B yMpaB/isiiollell maructpaiu.

837

AHTUB/TOKMPOBOYHbI E CUCTEMBI

Mpn 3KCTPEHHOM TOPMOXEHUN (OCOOGEHHO Ha MOKPOM [OPOXHOM MOKPLITUM) 3HAYUTENIbHOE YCu-
JIMe Ha nefiaslb TOPMO3a MOXET MPUBECTU K 6M10KMpOoBKe Konec. CuensieHre WWH C JOPOXHbIM MNo-
KpbITUEM B 3TOM C/lyyae pe3ko ocriabeBaeT W ynpas/iseMoCcTb najaeT ¢ BO3HUKHOBEHMEM 3aHoca.
3ro cBsA3aHO C TeM, 4To Mpu 6/10KMPOBKE Kosleca BeCb 3anac No CLen/eHuto Koseca ¢ [Oporoi uc-
nosib3yeTcs B MPOAO/bHOM HanpaBfieHUM M OHO MepecTaeT BOCMpUHUMATL GOKOBble CWMbl, KOTO-
pble yaepXxuBaroT aBToMobOU/b Ha 3afaHHON TpaekTopumn (puc. 6.22).

TopmoxeHune kKoneca 6e3 6710KMPOBKM MO3BOMSET pPeasn3oBbiBaTh Kak NPOAosbHblE cubl Fu
B KOHTaKTe Kosieca C AOPOroil (TOPMOXEHWE), Tak MU nonepeyHble Fs (ynpaensemocTb, yCTOnuu-
BOCTb). Kpome TOro, Kak 6bl/10 OTMEYEHO BbilLE, KaTALLEecs Ko/ieco MMeET Bo/bLUMA 3anac no cuen-
NeHnto, YeM 3a6/10KMpOBaHHOE.

MepBble NaTeHTbl Ha aHTU6/1I0KMPOBOYHbIE cucTembl (ABC) nosBuaMcb B KOHUe 20-x . OgHa-
KO Mwb B 1969 I. Hayasiacb cepuiiHasi ycTaHOBKa aHTMOMOKMPOBOYHON crucTembl (ABC) TOpMO30B
Ha NlerkoBoM aBTOMOGW/Ie, a BMNOC/AeACTBUN N Ha TPY30BOM.

MpumeHeHne ABC cnoco6cTBOBas1O:
— MOBbLILEHUIO aKTMBHOI 6e30macHOCTV aB-

TOMOGUAA, T. €. MOBbILWEHNIO TOPMO3HOM

3athdhekTMBHOCTM (OCOBEHHO Ha CKOJb3KUX

MOBEPXHOCTAX), YNYULIEHWIO YCTONUYMBOCTYU

1 ynpasnsemocTy;

YBEIMYEHWNIO CpedHel CKOPOCTU ABUXKEHNS;
— NPOAJ/IEHNIO CPOKA CYXObl LUUH.

Mo cywecTByOWMM MeXAyHapoaHbIM HOp-
MaM CerofHs B 06a3aTe/IbHOM NOPSAKe AO/MKHbI
obopyaoBaTbCsi aHTMG/IOKMPOBOYHOW CuUCTe-
MOl CnefyroLLIMe TPaHCMNOPTHbIE CPpeacTBa:
— Trpy30Bble aBTOMO6UIM BecoMm 6onee 3,5 T;
— aBTobycbl Becom 6onee 5 T,

npuuensl 1 noaynpuuensl BecoMm 6onee 5 T.

[aynfie aBTOTpaHCMOPTHbIE CPeacTBa, B T. M.
nerkoBble aBToMobun obopyaytorca ABC o xena-
HUIO MOKyNaTesnsi Wini Mo UHULmaTuee ovpM-13roTo-
BUTENE aBToMobuen. Cneayet OTMETUTb, YTO A/14
60/IbLLMHCTBA COBPEMEHHBIX JIETKOBbIX aBTOMOOU-  Puc. 6.22. Cunbl, felicTByOLW e B KOHTaKTe
neit ABC yxe cTana LratHbiM 060pyA0BaHEM. Kofieca c goporoi
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1 2

Puc. 6.23. Cxema anekTpoHHoi ABC: 1— part-
yuK; 2 — 3amep CKOpPOCTWU; 3 — MOAYNATOP;
4 — 60K ynpaBneHusi; 5 — TOPMO3HON Uyn-

CyuiecTBylolime KOHCTpykuun ABC umeroT
pa3/IMyHbIA YPOBEHb TEXHUYECKOTO COBEPLLEH-
CTBa, MO3TOMY WX pasfesnuan Ha Tpu kateropum
(1,2, 3)gna aBTomobunein, Hagse (A, B) — gna
NPULENOB W MPeabsBAAT K HAM pasnyHble
TpeboBaHWs, [OMYCKalOT K yCTAHOBKE Ha KOH-
KpeTHble Tunbl aBTOMO6unei. Tak, Hanpumep,
MeXIyropogHble U TypucTuyeckme asTOOYChbI
MOTYT OCHaLLaTbCA TONbKO CaMbIMU COBEPLUEH-
HoiMu ABC kateropun 1 Ha gpyrux tunax TC
MOTYT MPUMEHATLCSA OTHOCUTE/IBLHO [eLleBble U
npocTble ABC, ycTaHaB/nMBaeMble, Hanpumep,
TO/IbKO Ha 3afHeli ocu.

ABC porn>kHa obecneymBarhb:
— MWHMMaJIbHbI TOPMO3HOW NyTb (HE MeHee

JmHap; 6 — 3amep gasfieHns 75 % OT MakcyMaslbHO BO3MOXHOrO);

— YCTOWYMBOCTb NPU TOPMOXEHUN;

— COXpaHeHue ynpas/iseMOCTU Mpy TOPMOXEHUN;

— npucnoco6AemMocTb K U3MEHSIOLLMMCSA BHELUHUM YC/TOBUSIM, Hanpumep CLENIEHN0 Ha CyXoM,

MOKPOW 1 CKOMb3KOW Aopore (afanTUBHOCTL);

— MNnaBHOE TOPMOXeHue, 6e3 PbIBKOB;

— BO3MOXHOCTb TOPMOXEHUSI MpU BbixoAe U3 cTposi ABC;

— MUHUMasIbHBIN pacxoq pabouero Tena;

— MWHMMAasIbHOE MOTPebreHne 3NEKTPOIHEPTn;

— MOMEXO0YCTOYMBOCTb MO OTHOLUEHUH) K BHELUHWM MarHUTHbIM MOJISM;

CuUrHanmsauuio npu Bbixoge u3 ctposs ABC, AMarHoCcTuKy HeWCnpasHOCTY;

— o06Lwwme TpeboBaHUs (HaAEXHOCTb, HWU3Kas CTOMMOCTb W T. M.).
B coctaB 3M1eKTPOHHOI aHTUMOI0KMPOBOYHON CUCTEMBI BXOAAT (puc. 6.23):

— [JaTtuuku (yrnoBoli CKOpPOCTW Koseca, 3amef/IeHust U T. 4.);

— 3JIEKTPOHHbIV 610K ynpaBneHns, noayyarowmii HopMauuio oT 4aTumMkoB, 0b6pabaTbiBatowmii
ee 1 noJaloLmii CUrHasTbl Ha UCMOSHUTENbHBIE MEXaHWU3Mbl U CUTHaSIbHYIO namny;

— UCMOJIHUTE/bHbIE MExaHU3Mbl (MOAYyNATOPbl AaBNeHUs pabouero Tena).

019 noppepxaHna Tpebyemoro npocKasib3biBaHWs (NMPOOYKCOBKM) KOMEC HEeobXoaumo 3HaTb
3HaYeHVsa JIMHENHON CKOPOCTN aBTOMOBWSA B KaXXAblA MOMEHT BPEMEHW, YII0BYI0 CKOPOCTb TOPMO-
35ILLErO KOJIeCa, PacCUMThIBATb CKOMbX<EHVE W YNPaBnATb MOAYNATOpamMu, YCTaHOB/EHHbIMU B TOp-
MO3HOM npuBoge. C NOMOLLLI0 MOLY/IATOPOB U3MEHAOT TOPMO3HOE faBfeHne, nocTynatLlee KTop-
MO3HbIM KaMepam Wi pabourm LWIMHAPaM M TEM caMbIM PEry/iMpytoT TOPMO3HbIE CUMbl Ha Kosecax.

YrnoByto CKOPOCTb Kosieca onpeensitoT JaTunkaMu, YCTaHOBEHHbIMY B CTYNULE Koneca, Wiw,
pexe, B rnaBHON nepegadye. Jartumk COCTOUT 13 poTopa B BuAe 3ybuaToro gucka (wm nepdopmpo-
BaAHHOIO KOMbLiA), 3aKpemnjeHHOro Ha Konece, U KaTyLKU WHAYKTUBHOCTM, YCTaHOB/IEHHON Hermo-
OBWKHO C HEKOTOPbIM 3a30pOM OTHOCUTE/IbHO 3y6LI0B AMCKa.

JInHeliHyto CKOpPOCTb aBTOMOGM/IA Yalle BCEro onpefensitoT KOCBEHHbIM MyTeM — MepepacyeToM
3HaueHuld, NoslydyeHHbIX OTAATYMKOB YI/IOBOW CKOPOCTW Konec. MHorga, Hanpumep, Ha nosHonpu-
BOAHbIX aBTOMOOUAX NIMHEVHYI0 CKOPOCTb PaCCUMTLIBAKOT MO 3HAYEHWIO 3amMef/ieHnsi B NpoAo/ib-
HOM HanpaBs/ieHWW, onpeaenseMoMy ¢ MOMOLLBIO AaTuvka 3aMeneHns. Mpy OCTMKEHUN BENMMYMHBI
33[,aHHOT0 OTHOCWTE/IbHOTO CKOJIbXEHWs1 (MOPOroBOro 3HayeHus)) 610K ynpaBneHyst NnojaeT cooT-
BETCTBYHOLLYIO KOMaHAy WCMOJIHUTENBHOMY MEeXaHU3Mmy.

CyLUecTBYIOT pas/inyHble MPUHUMNLI PerysiMpoBaHus: Mo BefMuuHe 3amef/1IeHUst TOPMO3ALLEro
Konieca; no 3aaHHOI BesIMUMHE YI/I0BOl CKOPOCTY TOPMO3SALLEr0 Koseca; No 3afaHHoi BeNYMHe
OTHOCUTE/ILHOTO CKOJ/IbXEHUS; MO AAB/IEHUIO paboyero Tena v T. 4.
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B nofasnsiowem 60MbLUMHCTBE ClyyYaeB AnA BbINOMHEHUA Bcex TpeboBaHWii Mo aganTUBHOCTU

NMPUMEHSIETCA PerynmpoBaHne TOpMO3SLLEro Kosieca rno ero 3aMef/IEHNI0 1 CKOJIbXEHMIO.
WcnonuutenbHble MexaHusmbl (Mogynatopbl) ABC MOryT MMETb pas/iIMYHOe YCTPOWMCTBO: Kna-

naHHoe, 30/10THUKOBOE, AnadparMeHHoe, cMeLlaHHoe. MogynsTopbl No komadHgam 6/10ka ynpas-

NIeHNs N3MEHAIOT AasieHne paboyero Tenia B TOPMO3HbIX Kamepax WM UunvHapax.

PasnuuatoT moaynatopsl, paboTawowme no AByx(hasoBomy (yBesvyeHue-copoc AasneHus)

1 TpexdaszoBomy (COpOC-BblAEepXKa-yBeNMyeHne gasneHns) paboumm uukiam. CoBpeMeHHble MO-

OyNATOpbl YacTo UMEKT YCOXHEHHbIV pabounii uykn. Hanpumep, dasa yBeNMyeHns wim yMeHb-

LUIeHNA [aBfIeHUs COCTOMT U3 HECKOJIbKMX 3TanoB, OT/IMYAOLLMXCA TEMMOM W3MEHEHUs1 JaBeHus.

OT 4acToThbl, C KOTOPOI MOAY/IAITOP MOXET OCYLUECTBNATL pabounii Lyks, 3aBUCUT KayecTBO pabo-

Tbl ABC. Tpexda3oBblii MOAyNISITOp o6ecrneunBaeT HECKO/IbKO MEeHbLUMI pacxof paboyero Tena.
Cxembl ycTaHOBKM ABC. TopMO3Has AMHaMnKa aBTOMOOWIA B GOMbLUIOA CTENEHU 3aBUCUT OT

CXeMbl YCTaHOBKM 3rieMeHToB ABC Ha aBTOMOGWIE ¥ BbIGPAHHOTO MPUHLUMNA peryavpoBaHus.
Hanbonee pacnpocTpaHeHbl cnepytoLwye NPUHLMIbL PEryIMPOBaHUS CKOJIbXEHNUA KOJEC:

— WHAMBMAYAIbHOE pEeryiMpoBaHne CKOMbXEHUSA Kaaoro koseca B otgensHoctn (Individual
Regelung) — IR;

— «HW3KOMOPOroBOEe» perynMpoBaHue, T. €. perynupoBaHue, npegycMarpusatollee nogady Ko-
MaH/[, Ha pacTopMaxusBaHue 1 3aTopMaxuBaHne 060MX KOsiec OCh O4HOBPEMEHHO MO CUTHaUTY
JaTumka Koneca, HaxofsALWErocs B XyAWMX MO CUENJIEHWUI0 YCNOoBUAX, — «Criaboro» koseca
(Select Low) — SL;

— «BbICOKOMOPOroBOe» PeryimpoBaHne Komec OAHOW OCW, KOrja CUrHasl MOAaeTcs JaTyMKoMm
«CWbHOTO» KOoJjeca, T. €. HaxoA4ALerocs B NlyyLumx Mo cuennexunio ycnosusx (Select High) — SH;

— MoamuuumpoBaHHoe WHAvBMAYa/lbHOE perynuposaHne — Modifizierte Individual Regelung
(MIR) npepacTaBnsieT coboit KOMNPOMUCCHOE perynmpoBaHve mexogy SL n IR Cwmeicn MIR 3a-
K/II0YaeTCsA B TOM, YTO BHaYasle perysimpoBaHme OCYLLECTB/IIETCA MO «HWU3KOMOPOroBoMy», a 3a-
TEM MOCTENEHHO MNPOWCXOAUT NEPEXoq K MHAvBUAyasbHOMy perynuvposaHuio. MIR Lenecoob-
pasHO MCnonb3oBaTb NpPY TOPMOXEHUM
Ha OMOpHOI MNOBEPXHOCTU C Pa3/IMYHBLIM
cLennieHneM Moz fIeBbIM ¥ MpaBbIM Kosiecamm,

a TaKke Ha NnoBopoTe W MOMePeYHoOM YK/I0He.
NHauBuayanbHoe perynvmpoBaHue siBnseT-

CA ONTMMa/TbHBIM C TOYKM 3peHus obecneve-

HWST Haunydlein TOPMO3HON 3dIEKTUBHOCTU

(MVHMMaIbHOTO TOPMO3HOro nyTv). [ 1A atoi

LUe/m Ha kaxk[oMm kosjiece pasmellaeTtca fart-

YMK 4YacTOTbl BpalleHUss 1 MopaynaTop Aasne-

HUA W UX NapameTpbl PerynmpyroTcs OTAe b-

HbIM KaHa/OM YNpaB/eHWs B 3/1EKTPOHHOM

6noke. VHAvBMAOYyaNbHOE perynupoBaHune aa-

€T BO3MOXHOCTb NOY4nTb ONTUMabHbIA TOp-

MO3HO/ MOMEHT Ha Kaxgom kofece B COOT-

BETCTBUM CO CLEMHbIMW YCNOBUAMWU I, Kak

CNeacTeue, MUHUMA/IbHBLIA TOPMO3HOW MyTb.

OpHako ecnn Koneca OAHOW ocu BGyayT Haxo-

OUTbCA B HEOAMHAKOBbIX CLEMHbLIX YCMNOBUSIX,

TO TOPMO3HbIE CW/IbI HA HUX Takxe OyayT He-

OQVNHaKOBbIMU.

B aTtom crnyyae BO3HMKaeT pasBopauvBato-
Ui MOMEHT, NMPUBOAALLMIA K NnoTepe ycToium-  Puc. 6.24. PasBopadyuBalolimii  MOMEHT,
BOCTU (pucC. 6.24). YNpaBnsieMoCTb aBTOMOGM-  MPUBOAALLUIA K NOTEpe YyCTOMNYMBOCTU
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Puc. 6.25. Cxema cuctembl ABC 2-ro nokoneHus cupmbl Bosch ans nerkosoro aBtoMmo6uns:
1— patuuk; 2 — curHasibHas namna; 3 — 610K ynpasfieHns; 4 — MOAYNATop

NS MpY 3TOM CcOXpaHsieTcs, T. K. Kosieca He 3a6/10kMpoBaHbl 1 3anac 60KoBOl yCTOWUMBOCTM OCTa-
eTcs gocTatouHbiM. Cxema C UHAVMBUAYaIbHbIM PEryiMpoBaHMeM SBNSETCH Havbonee CMO>KHON U
[0POroi.

Mpn BbIGOPE cxeMbl ABC 06bIYHO UCXOASAT U3 TEXHUYECKON M 3KOHOMUYECKON LiesiecoobpasHo-
CcT. Kak nokasasim nccrefoBaHus, COOTBETCTBYIOT BCEM TpeboBaHWAM, a cnefosaresibHO, OTHO-
carca Kk kateropum 1 ABC umelowme cxemy perynuposaHuns (nepegHve kosiecal3afHue Koneca)
IR/IR n MIR/IR, a Takxe gpyrme cxembl (MIR/SL, SL/IR) ecnn npuHumn SL ncnonb3yetcs Ha ocu
(ocsx), obecneumBatoLleii He 6onee 50 % cymmapHoi TOpPMO3HON cunibl. ABC, ncnosnb3yoLme
npuHumMn SL Ha o6eunx ocsix ATC (SL/SL), oTHocaTca k kaTeropun 2. B ABC kaTeropum 3, Kak npa-
BWIO, peasn3yeTtca cxema — SL.

Ha puc. 6.25 nokasaHa cxema cuctembl ABC 2-T0 MOKoJsIeHNs, paspaboTaHHas gmpMoli Bosch
01151 NErKoBbIX aBTOMOGWNAENR € rmapaBANyeckuM TOPMO3HbIM MPUBOLOM.

OHa BCTpavBaeTCs B LUTATHYIO TOPMO3HYI0 CUCTEMY U He TpebyeT N3MEHEHUS ee KOHCTPYKL UK.
MpenmyLLecTBa Takux CUCTEM 3aK/I0HATCA B MPOCTOTE W YA06CTBE KOMIMOHOBKM Ha aBTOMOGWIE.

Cuctema cofepXuT rmapaBnuyeckuii ysen, pacnosaraemblii Me>kay rnaBHbIM TOPMO3HbIM W KO-
NECHbIM UWMNUHAPaMK, AaTY4UKN 4acTOTbl BpalleHUsi, MOHTUPYEMbIE Yy NepeaHUX Konec 1y rnasHoin
nepegayv, v 3NeKTpoHHbI 610K ynpasaeHus (3BY), ycTaHaBMBaeMbllii B Ca/IOHE WM B MOTOPHOM
oTCeke aBTOMO6MNSA. Ha nosHoNpuBOAHbLIX aBTOMOGUAAX K AaTuMkaMm 4acToTbl BpalleHus fobas-
NfeTca AaTuvK NPOAOJSIbHOrO 3amMefsieHns. mapaBMyeckuini y3en COCTOMT M3 Hacoca C 3NeKTpo-
ABuratenemM, MoAynsitopa ¢ Tpems 3fekTpoknanaHamMmu, ABYX akKyMynsaTOpoB € AeMnupyowmmm
Kamepamu.

B cucteme mcnonb3yetcs TpexdiasHblii padbounii uuka. Mpy TOpMoXeHun 6e3 6/10KMPOBKN KO-
Nec anekTpoknanaH CoefuHSIeT KOMECHbIA LWAMHAP C COOTBETCTBYIOLLEA CeKUMEeR rnaBHOro uu-
NHApa n TopMo3Hasa cuctema pabotaeT 00bl4HbIM 06pa3om. Ecim OBY BbIABASET TEHOEHLMIO
K 6/TOKMPOBAHMI0 Kosleca, TO 3/1EKTPOKIanaH NepeBoAUTCS B NMOJSIOXEHUE, NPYM KOTOPOM KOJECHBIV
TOPMO3HOIN LMIVHAP OTCOEAVHSIETCA OT [/TaBHOr0 TOPMO3HOIO UMAMHAPA W, HA060pOoT, coeanHseT-
cA C mMarucTpasibio cnvea. XXugkocTb nepetekaeT B AeMMNhupytoLLyto kamepy, a 3aTeM nepekayu-
BaeTCA HACOCOM B [NaBHbIA TOPMO3HOW UMAMHAP. .[aBneHne B KONECHOM LUAMHAPE YMeHbLuaeT-
cA. B pase BblAepXKM JaBNeHUs 3NeKTpoknanaH nepeBoAUTCA B MOJIOXKEHMe, MpU KOTOPOM Bce



Puc. 6.26. NMHeBmaTtnyeckaa AbBC

MarucTpany pasbefuHeHbl mexxay coboii. Cneayiolias pasa HapacTaHus AaBfeHusl OcyLLecTBs-
€TCA MEepeBOJOM 3/IEKTPOK/MaNaHa B NepBoHaYasibHoe MOosioKeHue. XXUAKOCTb U3 T/1aBHOrO Top-
MO3HOrO LMVMHAPA BHOBb MOCTYMAET B KOMECHbI LMAUHAP.

B cnyyae oTkaza Hacoca TOPMOXEHWe C aHTUGIOKMPOBOYHOWM doyHKUMel npekpalaeTcsl, HO
pa6oToCnoco6HOCTL TOPMO3HOMO MPUBOAA COXPAHSAETCS.

TunnuHas cxema yCTaHOBKW MHeBMaTuyec-
koii ABC Ha BYXOCHOM Tpy30BOM aBTOMO6We
C MHEBMOMPUBOAOM MoKa3aHa Ha puc. 6.26.
Jra cuctema coctouT M3 6110Ka ynpasneHus,
COeiMHEHHOIO C KONECHbIMU JaTymMKaMu 1 Mo-
Jynaropamu.

Mogynsatop ABC wumeeT, Kak npasuno,
AnaparMeHHylo KOHCTPYKUUIO. Takas KOH-
CTpykumMa obecneynBaeT 6osiee BbICOKOE
6bICTPOAENCTBME MO CPABHEHUIO C MOPLUHE-
BOWi. Mogynatop (puc. 6.27) umeeT aBa anek-
TpoknanaHa 1 M 2 u AgBa NHeBMOKNanaHa.
Bbixogbl MogysnsATopa MOAKIHOYEHbI K TOPMO3-
HOMY KpaHy, K TOPMO3HOW Kamepe K K aTmo-
cthepe.

Mpn TopmoxeHun 6e3 cpabatbiBaHua ABC
BO34yX MOCTYNaeT OT KpaHa Ha BbIXOA K TOp-
MO3HOMY KpaHy, OTXWMaeT auadparmy Bepx-
Hero MHeBMoOK/1anaHa W NPOXOAMUT Ha BbIXO4
K TOPMO3HOI kamepe. OAHOBPEMEHHO OH MO-
CTynaeT uepe3 OONbLUOK KaHan K HWKHEMY
nMHeBMoOKManaHy, KOTOpbll  AOMNOMHUTENbHO
npuwxkmMmMaeTcs K CBOeMy cefsly, nepekpbiBas
aTMocepHbIli  Bbixod. BepxHuii nHeBMOKMa-
naH HaxoauTCA B OTKPLITOM MOJIOXEHWUU, T. K
nonocTb coefvMHeHa C atmocdepoli 4epes
3/1leKTpokanaH orcedku. Mpyu pacTtopmaxusa-
HAM TOPMO3HbLIM KpaHOM BO34yX MPOXOAUT
yepe3 MOAYNATOP B 06paTHOM Hanpas/ieHuu,
OT BbIX0Aa K TOPMO3HOI kamepe K TOPMO3HO-

My KpaHy.

Puc. 6.27. MpuHuunuanbHas cxema nHesma-
Tnyeckoro mopynsatopa ABC: 1, 2 — anekTpo-
MarHWTHbIE KnanaHbl; 3 — cnefswmii NopLUeHb;
4. 6 — npyxuHa; 5 — Kopnyc BMNyCKHOro u ar-
MocchepHOro KnanaHoB; 7 — cef/io atmocdep-
HOoro knamaHa; A — TMOJIOCTb, COefunHALLan
TOPMO3HOW KpaH ¢ modynsaTtopoM; b— nonoctb,
coeAvHsoWAan Moy IsTop ¢ atmocdepoit; B— mo-
J10CTb, COEAVHSAIOLLAN BO3AYLUHbIA 6Ga/ioH ¢ Moay-
natopom; I'— nosocTb, CoeAMHSIOLLAA MOAYNATOP
C paboueli MOIOCTLI0 TOPMO3HOI kamepsbl; [l — no-
J10CTb, COEAVHAOLLAA TOPMO3HYIO kamepy yepes
MOAY/ISITOp € aTMocdepoi
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Mpy pabote ABC moaynsiTop obecneunBaeT TpexdasHblli paboumnin LK.

B ¢haze cbpoca gaBneHns Ha oba anekTpoknanaHa MoLy/nisiTopa NojaeTcs HanpshkKeHue OT 3/1ek-
TPOHHOrO 6s10Ka ynpaseHWsl. DNeKTpokianaH OTCeYKM 3akKpbiBaeT aTMOCHEPHbIA BbIXOL U OAHO-
BPEMEHHO MporyckaeT BO34yX OT BbIXOAA K TOPMO3HOMY KpaHy Yepes3 Masiblii kaHasn B NonocTb. .Jas-
leHne ¢ 06enx CTOPOH AnadparmMbl BEPXHENO MHEBMOK/ANaHa BblPaBHUBAETCH, W OH YCU/IMEM MpY-
XMWHbI 3aKpbiBaeTca. OQHOBPEMEHHO M3-3a cpabaTtbiBaHMs 3nekTpoknanaHa cbpoca OTKpbiBaeTcs
HWKHWI NHEBMOKNanaH. Yepes Hero Bo3fdyX M3 TOPMO3HbIX Kamep BbIXOAWUT B atmMocdiepy.

Bbigepxka TOPMO3HOTO asneHna (BTopas @pasa) Ha MoCTOsIHHOM YPOBHE MPOV3BOAUTCA MpW Mo-
Jaye HanpshkeHVs1 TONbKO Ha 3/1IeKTpokanaH oTceykn. B aTom crydae ob6a nHeBMoOKIanaHa 3akpbiThl.

B TpeTbeil thase anekTpoknanaHbl 06ecToYeHbl W BO3AyX NPOXOAUT M3 TOPMO3HOrO KpaHa
B TOPMO3HYIO Kamepy.

YcTaHoBKa TpexdasoBbiX MOAY/NATOPOB OKO/I0 KaXAoro Koseca aBToMo6uas nos3sosnseT pea-
nM3oBatb 060A NPUHLMN perynimpoBaHus.

HecmoTpsa Ha ycTaHOB/EHHYH0 Ha aBTomobunie ABC pekoMmeHAyeTCsl COXPaHsATb B TOPMO3HOM
NpuBOAE PEerynAaTop TOPMO3HbIX CWA, XOTS 3TO U He TpebyeTca HopMatuBamu. CuuTaeTcs, YTo pery-
NATOP coxpaHseT KomcopTabenbHOCTb ABMKEHUS U PaCcXOf BO3A4yXa W CHK<AET BEPOATHOCTb BCTYM-
nenns B paboty ABC.

HeucnpasHocTb ABC He MOXET ObITb MOMHOCTHIO WCK/IOYEHA, NO3TOMY HEOOXOAMMO BblbMpaTb
Takoe NOAK/IYEHNE AATUMKOB U MOLYNATOPOB, KOTOPOE 06ecrneynT coXxpaHeHne CBOWCTB CUCTEMbI
Oaxe Npy HaIMuMM HEKOTOpPbIX OTKa30B. YacTo BbIGMpaeTCs AuaroHaslbHas CXema MoAK/IHYEHUS.
K Keokgomy npoLeccopy MOAKMYaloTCA AAaTyumK M MOAYNIATOP ABYX KOSiec Mo AuaroHasn: OfHOro
nepeaHero 1 0AHOro 3agHero. B aTom cnyyae npy egMHUYHON HemcnpaBHOCTW OTKKOYAETCH TOMbKO
ofHa gnaroHanb. OgHo He3abnokMpoBaHHOe nepegHee Komeco M 0AHO 3afHee Koeco obecnevar oc-
TaTOYHYH0 YCTONUMBOCTb Y yNpaBiseMoCcTb aBToOMOGUAA. Jlamna, CUrHann3vpylowas o HeWcrnpaBHoO-
ctn ABC, nogwitodaeTcs napasisiesibHo K 060uM kaHasiam 6/10ka ynpasneHns. Moatomy, Aaxe ecnm oHa
ropuT, OfHa W3 AMaroHasnein elle MOXEeT HaxoAuTbCA B MCMPaBHOM cOCTOsiHMM. CamoguarHocTuka
ncrnpasHocT ABC HauMHaETCS MpY BK/IOYEHNUN 38K<UraHUs 1 NPOM3BOAUTCA HEnpepbIBHO Mpu ABK-
XeHnn TC. KoHuenuusa aByxKaHa/lbHOW 3/1eKTPOHWKN C AnMaroHaslbHbIM pacnpefenieHnemM kaHasioB
cuMTaeTcs Baw<HbM 3/1EMEHTOM HagexHocTn ABC ans rpy3oBbiX aBTOMOGWel M aBTOOYCOB,
T. K. €4MHNYHbIA 0TKa3 B ABC He MOXET 3acTaTb BPacnsiox BOAUTENS, NMPUBbIKLIEro K MOMOLLM CUCTEMbI
npy TopMoxeHun. K 6noky ynpaenenus ABC MOXeT NoakiovaTbCa TOPMOo3-3amMefmTenb. DNeKTpo-
HVKa aBTOMaTUYeCKW OTK/KYaeT 3aMenuTens, Korga ABC BCTynaeT B paboTy.

OnbIT aKcnnyarayunm ABC cBMnaeTesibCTByeT O BbICOKOI HaAeXHOCTun 37Ol cucTembl. OTKasbl CO-
cTaB/iAloT okono 0,2 %. Hanbonee 4acto OTKasbiBaOT ANEeKTpnyeckme coegnHeHns 6110ka ynpas-
NeHVs, 0aTYMKOB M MOLY/IATOPOB, a TakxXe COefMHEeHNs Mexay Taradyom u npuuenom. OTkasbl MO-
OynAaTopoB (B TOM 4yucne mns-3a 3amep3aH|/|ﬂ) He3HaunTes ibHbl. HencnpaBHOCTU AATYMKOB CBA3aHbI
B OCHOBHOM C yBe/ind4eHnemM 3a30poB B noAlmnnHUKax CTynuubl Koseca.

MPOTNBOBYKCOBOYHbLIE CUCTEMBbI

Hapsigy ¢ ucnonb3osanvem ABC cpaBHUTENILHO HEAABHO Ha aBTOMOOMIAX CTa/iM NPUMEHATb NPO-
TMBOGYKCOBOUHbIE cucTembl (MBC), KOTopble Mpy TArOBOM peX<uve ABWKEHMA NPensaTCTBYIOT Npo-
6ykcoBKe BefyLumx Konec aBTomobuns. MNMBC He OTHOCATCS K TOPMO3HOMY YNpaB/eHuto, Ho, BBUAY
WOEHTUYHOTO NpuHUMia paboTbl M MCNOb30BaHNA OLHMX U TEX Xe annapartos, 4acTo paccMmaTpu-
BalOTCs COBMECTHO ¢ ABC.

274



MpoTMBOGYKCOBOUYHbIE CUCTEMbI OABHO MUC-
NO/b3YIOTCA Ha XeNe3HOL0POXHOM TpaHCrnop-
Te, HO /IMLWb COBCEM HEAABHO CTaM Mpume-
HATbCA Ha aBTOOycax, NEerkoBbIX W PYy30BbIX
aBTOMOGUNIAX.

MBC yacTo ycTaHas/MBalOTCA B COYETaHUU
¢ ABC, u4to mno3BONSIET YCKOPUTbH MpoLecc
pasroHa, a TakXe MOBbICUTb MPOXOANMOCTb
Ha MAMKMX TPYHTaX W CKOMb3KUX [Joporax.
MpyHUMN OeiCTBMS CUCTEMblI OCHOBaH Ha aB-
TOMaTM4eCKOM MNOATOPMaxmBaHuu GyKcytolle-
ro koneca (puc. 6.28).

Mpn atom Agpyroe Befyllee KOMeco, Haxo-
JAlleecs Ha OPOXHOM MOKPbITUM C XOPOLLUMMU
CLUenHbIMU XapakTepucTukamu, MOXeT BOC-
NPUHUMaTL GOMBLUMIA KPYTALLWIA MOMEHT. B pe-
3ynbTate, kak u npu 610kuposke audpdeper-
uvana, yBennyMBaeTcs CymMMapHasi cuna Taru,

Pvc. 6.28. MpuHumn aeiicteua MBC: F,— Taro
Bas cuna (6e3 MNBC); FB— Topmo3Hasa cuna,
Fo» — pononnnTtensHas Taroeas cuna; Fh— cym-
MapHas cuna Tarm

aBTOMOOU/Ib MOXET TporaTtbCA C MeCta U pas3roHATbLCA C 60/1bLIMM yckopeHunem. Kpome Toro, cuc-
TEMa npn H606XO,EI|I/IMOCTVI YMEHbLUaEeT nogayvy tonsimea B ABuUratesib U orpaHnymBaeT o6u.|,yro TAro-

BYIO CUJly Ha BEeAyLMX KOsecax.
K npeummyiectsam MBC oTHOCAT:

— YyBeJin4eHne Cunbl TArn 1 noBbilleHne yCTOVI‘-IVIBOCTVI aBTOMObOVNA npn TporaHbn C MecCTa, pas-

rOHe W ABWXEHWUM Ha CKONb3KOW fopore;

— YBE/IMYEHNE MPOXOANMOCTU MO MSATKAM TPYHTaM;
— yMeHblUeHUe Harpy3ok B TPAHCMWUCCUM MPU PE3KOM M3MEHEHUM KOI(ULMEHTA CLENEHUS;

Puc. 6.29. Cxema komnsiekcHoli ABC/MBC nerkoBoro aBTomobunsa: 1— gaTymk CKOPOCTU KO-
neca; 2 — mogynatop ABC; 3 — mogynstop MNBC; 4 — 6nok ynpasnexnmsa ABC; 5 — 610k ynpasrne-

Hua MNBC
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CHWXeHMe pacxofa Tonavea, 0CO6EHHO B 3VMHUX YCMOBUSX;

— YMeHbLUeHNe u3Hoca LUVH;
— CHWXEeHWe yTOM/ISEMOCTU BOAUTENSA.

B HacTosiwee Bpems BO Bcex [BC gns aBTOMaTUMYeCKOro OrpaHuyeHus GyKcoBaHWs Kosmec
NMPUMEHAETCA JNEKTPOHMKA.

Cxema komnnekcHoli ABC/TIBC noka3saHa Ha puc. 6.29.

ABC pononHsietcss mogynstopom MBC, KOTOpbIA MMEET ABa UMAMHAPA, BK/OYEHHbIX B MMApo-
MarncTpaam, CoefvHsIoLWMe raBHbli TOPMO3HOW UMAMHAp Yepe3 mogynatop ABC ¢ konecHbIMU
uunuHapamn. BHYTpU UWIMHOPOB MOAYNATOPa PACMOIOXKEHbI NiasatoLiye NMOpLUHU C LEHTPasIbHbI-
MW KnanadHamu. [locnegHve COefVHSIIOT BXOAHYH W BbIXOAHYIO Maructpann upnvHapa. lopiHn
ynpasNsATCA MOCPEACTBOM TPEXMO3ULMOHHbBIX 3/1IEKTPOMArHUTHBLIX U ABYXMO3ULMOHHBIX Apocce-
NIMPYIOLWMX K1anaHos.

Mpy TOPMOXEHUN aBTOMOOUNA XUAKOCTb 6ECMPENATCTBEHHO NPOXOAUT Yepes LWINHAPLI MO-
aynatopa K 3afiHUM KOJIECHbIM LWVHAPAM.

Bo Bpemsa pa6otbl MBC no komaHge 6/10ka ynpaBneHus Ha NpUTOpMaXunBaHWe OLHOro WM
060MX BefAyLWX Konec 31eKTPOMarHUTHbIA KnanaH nepeBoauTcs B NOSOXKEHWe, Mpu KOTOPOM [fas-
NleHne u3 ryapoHacoca nepefaeTcs B YNpPas/AoLLYyO MOMOCTbL LUUVHAPA MOAY/ATOpa, ciesa oT
nopwHs. lMog AeicTemeM JaBneHUs XMAKOCTM NOPLUEHb NepemellaeTcss BNpasO W nepekpbiBaeT
LEeHTpasIbHbIA KnanaH. JanbHenlee ABWXKEHUE MOPLUHA MPUBOAMT K MOBBILIEHUIO AABMEHNS B KO-
JECHBIX UMAvHApax. Bblaepxka wiv copoc AaBfieHnsi OCYLLECTBNAIOTCSA M0 KOMaHAE 3M1EKTPOHHOIO
6/10Kka NepeBoAOM 3/1EKTPOMArHUTHOIO KlanaHa B COOTBETCTBYHOLLEE MOJIOXKEHME.

[ 19 nonyyeHns GONbLUE TOYHOCTU W NNABHOCTU PErY/IMPOBaHNS CKOJIbXEHUSA KOMec B TArO-
BOM pexume B NBC n3MeHeHve faBneHnss HeobxoAMmo Npon3BoamTL 6onee MefsieHHo, Yem B ABC.
[ 17 aToro B MoAy/IATOp BBEAEHbI Apoccenvpylowme KianaHbl C MEHbLIVM MPOXOAHLIM CeYEeHUEM,
KoTopble cpabaTbiBaloT B Havane oyHKUMoHUpoBaHusa [MBC.

PaccmoTpeHHas KOHCTPYKUMSA MOAy/ATopa MOXET NPUMEHATLCHA oTaensHo o ABC, gnia yero
aBTOMO6GWIb [0/MKEeH 6blTb A0060PYA0BaH KOSIECHbIMY AaTyumkamMu YI0oBbIX CKOpOCTelR, 610KOM
ynpasfieHnsa 1 UMeTb MMAPOCUCTEMY BbICOKOTO AaB/fieHuUs.

PerynupoBaHne KpyTSLLEr0 MOMEHTa ABuraTensi Npou3BOAWTCA KOMMIEKCHbIM BO34elCTBMEM
Ha [pPOCCE/IbHYIO 3aC/IOHKY, Ha CUCTEMbI 3aXKUTaHus 1 BrpbiCKa Tonamea. [lonoxeHne gpoccesb-
HOli 3aCNIOHKM MOXET U3MEHSTLCA 3NEKTPOMEXAHUYECKUM WM 3NEKTPOMArHUTHbIM YCTPONCTBOM.

Yalle BCero uCMnosib3yeTcs 3/IeKTpOMexXaHnyeckas cucTema, W3BeCTHas Mof HasBaHuem
«3MIEKTPOHHAsA nefasb rasa». B aToi cucTeme M3MeHeHMe NOMOXEHWUS MeAan «Ta3a» C MOMOLLbIO
[aTuvka nepemMelleHus nejaan npeobpasyeTcs B 3EKTPUYecKuin curHan. B 6n0ke ynpasneHus
[JaHHbIA curHan npeobpasyeTcs C y4eToM psfa 3afaHHbIX MEPEMEHHbIX U CUTHAUI0B OT ApYrux Aat-
Y/KOB (Temneparypbl, 4acToTbl BpalleHua ABuratens U T. N.), a 3aTemM nepefaeTcs K 3/1eKTPoaBU-
raTesnto, KOTOpbIA MepeMeLLaeT ApocCesibHY0 3aC/IOHKy Wi peliky TOM/IMBHOrO Hacoca (B crlyyae
ynpaeneHus amsenem). CurHan obpaTHON CBA3M O MOSIOXEHUN 3aC/IOHKN WM PEkn Takke nocTy-
naeT B 610K ynpaBneHus.

KomaHgpbl, noctynawoupe ot 6510ka ynpasneHus MBC, MMEKT NpUopuTET MO OTHOLUEHWIO K CUT-
Haslam, nocTynawwyM OT Aartynka nepemMelleHus nejanu «rasa». Hanpumep, ecnv BoAuTeNb
OTKpbIBaeT APOCCENbHYI0 3aC/IOHKY Ha yron, obecneuvBalolLiMili nogady K konecam KpyTALero
MOMeHTa, 60/IbLIEro, YeM MOXHO peasiv30BaTh Mo YC/I0BUSAM CLIEMNJIEHNA, TO MO KOMaHze oT 6/10Ka
ynpasneHus MBC yron oTKpbITUA MOXET 6bITb YMeHblueH A0 10° 3a Bpemsa 100 mc.

B KoHue 80-x IT. Hayanocb cepuiiHoe NPOM3BOACTBO MPOTUBOOYKCOBOYHLIX CUCTEM A8 AU-
3€e/IbHbIX PY30BbIX aBTOMOGUEN, aBTOBYCOB U CefeNbHbIX TArayein, UMeLmMX NHeBMaTUYeCcKuin
TOPMO3HOl npvsoA. [Mpn 3ToM M3 coobpaxeHuii 6e30MacHOCTM CUMTAETCS HelenecoobpasHbiv
obecneyeHne BO3MOXHOCTU ABMKEHUSA C GOMbLUMMM CKOPOCTSIMMW, MPU KOTOPbIX Henb3s A0CTUYb
BbICOKOI HafeXHOCT! TOpMOXeHus. Moatomy nHeBmaTtuuyeckme MBC otaensHo ot ABC He n3roTas-
IMBAOTCA W He yCTaHaB/IMBAtOTCA.
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MosbiweHne achdekTnBHocTM MBC Ha aBTOMOGUAAX 6X2 C NHEBMOMNOABECKON MO>KET BbiTb A0-
CTUrHYTO KpaTKoBpeMeHHbIM (He 6onee yem Ha 90 c) yBenvyeHnem Ha 30 % Harpy3ku Ha BefyLuyro
OCb BC/MeACTBME BbiNyCcka BO3dyxa W3 NMHEBMOGa/I/IOHOB MOABECKM nogfep>kvisatoweli ocu. [ 1A
3TOr0 WCMO/b3YTCA COOTBETCTBYIOLLME 3/1IEKTPOK/IANaHsbl.

Kak nokasanu ucnblTaHus, pacxof Bo3fyxa NpoTUBOOYKCOBOYHOW cUCTEMOl HebOsIbLLOR 1 yc-
TaHOBKW [JONOJHUTESIbHLIX PECHBEPOB He TpebyeTcs.

839

MEPCMNEKTUBHBIE HATMPAB/IEHNA PA3BUTUA
TOPMOSHbIX CUCTEM

CoBpeMeHHble aHTUB0KMPOBOYHbIE cucTeMbl ABC MOMO>KWIM HAYau10 MOSIB/IEHWIO APYTUX 3MEKT-
POHHbIX CACTEM B TOPMO3HOI cucteme. CTasio O6LLENPUHATLIM HasbiBaTb Takue cuctembl EBM
(Electronic Brake Management) — 3n1eKTpOHHOE ynpas/ieHne Topmo3amu. VHorga nprvMeHsieTcs
apyroii TepmuH DBC (Dynamic Brake Control) — AvHamuyeckuii KOHTpOsIb TOpMOXeHust. Jliobas
cuctema ABC HauvHaeT paboTaTb Moc/e Toro, Kak 3absiokmpyeTcsa XoTsa 6bl 04HO M3 Konec. Mpu
OBWKEHUN aBTOMO6GWIA NPOUCXOAUT M3MEHEHWE BEPTUKASIbHbIX Harpy3oK, MPUXOASALLUMXCA Ha OT-
OenbHble Koneca. Yem 6orblue Harpy3ka, TeM 6orbliee TOPMO3HOE YCUME MOXET pa3BuTb TOPMO3siLlee
Koneco. Ecnm yuutbiBaTb nepepacnpejesieHne BePTUKaUsIbHbIX Harpy3ok, TO MOXHO CyLLECTBEHHO
NOBbLICUTL Kak 3NIEKTVBHOCTb TOPMOXEHMUSA, Tak M YCTONYMBOCTb aBTOMOOWIS NPy TOPMOXEHUW.
[ 19 aToro aBTOMOOW/Ib [O/MKEH VMMETb HafeXHble AaTyuku, Onpegensowmne pacnpegenieHne
BEPTUKaUIbHbIX Harpy3oK rno ocsM 1 6opTam asBTOMOGWUA, KOMMbIOTEP M COOTBETCTBYHOLLEE MpPO-
rpaMMHoe obecrneuyeHne. B kayecTBe MCMOMHWUTENBHOrO YCTPONCTBA MOMYT MCMO/Mb30BaTLCA YXe
cyllecTBytoLLme cerogHa moaynatopbl ABC.

[ayrum HanpasneHvem COBEpPLUEHCTBOBAHMA TOPMO3HON CUCTEMbI SBMSETCA MPUMEHEHWe
cuctem EBA (Electronic Brake Assist) — anekTpoHHasi cuctema nomoLm TopMoxeHuto. Cructema
EBA Bnepsble Gblna npejcTasieHa Ha aBToMoounsax Mercedes, a no3xe nossuiack U Ha aBTOMO6U-
nsAx apyrvx dovpm. 3ta cuctema obecrneymBaeT MakCMMaslbHO BO3MOXHYH 30(heKTMBHOCTL Npu
3KCTPEHHOM TOpPMOXeHuW. [l 18 BCTynneHus ee B AeiCTBME KOMMNbIOTEP OnpeensieT Hauyasio TOpMo-
XEHVS B aBapuinHOM pexume, a Ans 3TOr0 OH AO/DKEH MpoaHanusvMpoBaTtbh Lesblil psag hakTopos.

Tak, Hanpumep, Ha aBToOMOOWIAX BMW Takas cucteMa akTUBM3NPYeTCA TO/IbKO B TOM Crydae,
€C/IN BbIMNOJSIHAIOTCA CriefyoLpe yCnoBus:

— [JaB/ieHne B [N1aBHOM TOPMO3HOM UMAVHAPe cocTasnseT 6onee 3 MMa;

HapacTaHve [aB/ieHnNss NPOMCXOAUT CO CKOPOCTbio 6onee 600 MIMa/c;
— CKOpOCTb aBTOMO6WNA cocTasnseT 6onee 5 km/u;

- aBTOMOOW/b He ABWXETCA 3aHWUM XOAO0M;
— XOTa 6bl OQHO U3 KOMEC He paboTaeT B pexume ABC (61okmpyeTcs).

TonbKO MPU BbIMOMIHEHUM BCEX 3TUX YCMOBUIA KOMMbIOTEP AAaeT KOMaHAy Ha aKCTPEHHOe TOPMO-
XeHne. Cuctema OTK/IIOYaETCH, Korga BoAvTe/lb OTMyCKaeT TOPMO3HYH nefjasib WM CKOpOCTb aB-
TOMOGWUNS MagaeT fo 5 Km/u.

I YKuTAOMHLIC CUCTEMbI TOPMO3HOIO MPVBOJA

I Ik It H [ 0* 1l " -
Puc. 6.30. D1eKTPOoHHbIE CUCTEMbI YMNpaBfeHNUs TOPMOXEHNEM
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Cuctembl 3M1EKTPOHHOIO YNpaBfieHNss TOPMOXEHWeM Mony4yarT Bce 6onee LIMPOKoe pac-
npocTpaHeHne B TOPMO3HbIX CUCTEMAX COBPEMEHHbIX aBTOMO6UNen. Tak, TOpPMO3HasA cuctema
HoBOV Mogenn aBTomMobuns Range Rover BKIKYAET CeMb Pa3/IMUHbIX 31EKTPOHHbIX CUCTEM
(puc. 6.30).

Hapsgy co cTaBwnmMmK yxXe npuBblYHbIMU ABS — aHTMG10KMPOBOYHONM cuctemoi, DSC — cuc-
TeMol noafepxaHus yCcTonumBocTy n ETS — npoTMBOGYKCOBOUYHOIM CUCTEMOM, UMEOTCA AONOSHM-
TenbHble:

— HDC (Hill Descent Control) — cuctema aBTOMaTU4eCcKOro NPUTOPMaxnBaHUs Ha Crycke;

— EBD (Electronic Brake Distribution) — anekTpoHHOe pacnpegefnieHne TOPMO3HbIX CW1 N0 OCAM
aBTOMOOUNS;

— CBC (Cornering Brake Control) — cuctema pacnpegeneHnss TOpMO3HbIX cuil no 6optam aBTo-

MOGWIS Ha MOBOPOTAX;

— EBA (Electronic Brake Assist) — cuctema /11 9KCTPEHHOTO TOPMOXEHUS.

Pa6oToli BCex aTUX CUCTEM YNPaB/SeT OANH 3M1EeKTPOHHbIM 610K, KOTOpbIA 06beAMHEH B OQHOM
Kopnyce ¢ rugpasnuyeckum mogynem cuctemol ABC n DSC, n coeiMHeH KOMMYHUKALWOHHBIMW Nn-
HUSIMW C OPYTMMU 3NEKTPOHHBIMKU 6/10KaMu: ynpasBneHus apuratenem, KOpoobkol nepefgad, pasga-
TOYHOM KOPOOKON, MHEBMATMYECKO MNoABECKOW. MmapaBinyeckuii Mogysb (OopMUpYeT BENNUUHY
[aBneHys TOPMO3HOW XUAKOCTU B TPy60NpoBoAax TOPMO3HOW cMCTEMbI MO CurHasiaMm 6/10ka ynpas-
NeHns, KOTOpbI BbipabaTbiBaeT VX, aHaNN3MPys JaHHble, NOMyYeHHble OTAATUMKOB: 4acToThbl Bpa-
LEeHUs Kosec, AAaB/IEHUS B TOPMO3HOU CUCTeMe, MOMIOXKEeHWs TOPMO3HOM nedanu, yrna nosopoTta
py/ieBOro konieca, 60KOBbLIX U NPOAO/IbHBIX YCKOPEHWIA.

TopMO3Hble cuCTeMbl aBTOMOGWIE MOryT cTaTb elle 6osiee COBEpPLUEHHbIMU NpW LUMPO-
KOM MPMMEHEHNM TakK HasblBaeMbIX CUCTEM TOPMOXeHMs no nposodam (BBW— Brake By Wire).
B Takoli cuctemMe mexaHuyeckas CBSi3b MeXOdy TOPMO3HOIN nefanbio U UCNOSHUTE bHBbIMU YCTPOIA-
cTBaMM OTCYTCTBYET, a KOMaHZHbIA curHaa OT BoguTens nepegaetca no kabemw. Cuctema BBW
MOXeET 6bITb NOSIHOCTLI0 3M1IEKTPUUECKON, C 3/1EKTPOMEXAHNYECKMMI TOPMO3HBLIMW MeEXaHu3Mamu
WM KOMBVHUPOBAHHOW, B KOTOPOW WCMO/b3YHTCA 3/eKTporuapasnnyeckue ycrpoicrsa. lMonHo-
CTblO 3/1eKTPUYECcKne TOPMO3HbIe CUCTEMbI, CKOpPee BCEro, HauyHyT NPUMEHSITbCA TOMbKO Mocse ne-
pexofja Ha 3anekTpoobopyLoBaHWe aBTOMOOWUNSA € HanpshkeHnem 36 B. DnekTporugpasnuvyeckue
CUCTEMbI MOIYT MCMNOJIb30BaTLCA Ha MNepexofHoM 3aTane. B Takux cuctemax [aBfieHne XnAKoCTu
CO3JaeTca rMapaBnnyeckyM HacoCOM C 3/1EKTPONPUBOLOM, & TOPMOXEHMEM YNPaBAoT 3/1EKTPO-
MarHuTHblE K/anaHbl Mosyyatoline curHasbl oT KommnbloTepa. lMpy TakoM BapuaHTe MMEEeTCs BO3-
MOXHOCTb MCNOJ1b30BaTh CYLLECTBYIOLLME TOPMO3HbIE MeXaHWU3MbI.

Komnanua BMW co3fana sKkCnepvMeEHTaslbHbli aBTOMOGWIb C MOSTHOCTbIO 3/IEKTPUYHECKUM
TOPMO3HbIM MPUBOZOM, WCNOMb3YOWMUM NpuHUMT BBW. TOpMO3Hble KOMOAKM MNPUXMMAKTCS
K TOPMO3HOMY AWCKY LIApWKO-BUHTOBOI nepefayeil, koTopas NpUBOAMTCS C MOMOLLbI BbICOKO-
CKOPOCTHOTO 3/1eKTpoasuraTens.

ABTOMOGWU/Ib MPOLEMOHCTPMPOBa/T OT/INYHbIE TOPMO3HbIE CBOWCTBA MPU  UCK/IHOUUTESBHOM
nnaBHOCTM paboTbl ABC, B KOTOPOIi 6bI10 NPUMEHEHO aHaUI0rOBOE yrpaB/ieHne, B3ameH NpUBbIY-
HOro UMMY/bCHOTO.

ABTOMOGW/IN C NOMHOCTLIO 3M1EKTPUYECKOI crucTemoii BBW uMeroT Lenblid psig NpenMyLLECTB:
— YMEHbLUEHNE TOPMO3HOro MyTw;

— perynvpyemasi TOpMO3Has negasb (MOXHO perynnpoBaTb ee MoJIoKeHUe Mnof, KOHKPETHOrO BO-
ourens);

— oTcyTCTBME BMGpauWii Ha neganw;

— 6eclymMHOCTb paboTl;

— OTCYTCTBUE TUAPAB/INKY;

— MeHblUee KOJIMYEeCTBO JeTasleil, KOMNAKTHOCT;

— CHWXKEeHVe NOBPEeXAEeHUA Npu aBapuu;

— npocToTa cH0pKu;
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— CNOCO6HOCTb 06ecneynTb BbIMOMHEHNE BCEX (PyHKUMIA Hambosiee coBepLueHHbIX cuctem ABC,

ESRTCS, EBA, EBD nT. f,;

— pononHutenbHble dyHkumm EPB (Electronic Parking Brake — 3M€eKTPOHHbIA CTOSIHOYHbIA TOp-

MO3) 1 ap.

— XOpOLLO coyeTaeTcs C NEePCNeKTUBHLIMW CUCTEMaMKN yrpaBieHuss TPaHCNOPTOM.

OTAenbHO criefyeT OCTaHOBUTLCA Ha ABYX NOCNEAHUX MyHKTax.

CTOSIHOYHbIE CUCTEMbI C 3/IEKTPOHHBLIM YMpaB/iEHNEM yTe He SABNSKTCA genom Gyayuiero. He-
KOTOpble NPOV3BOAMTENN BbIMYCKAOT TakMe YCTPONCTBA, U OHN MOTYT ObITb YCTAHOB/EHbI Ha Cylle-
CTByIOLLME aBTOMOOBUAN.

Takue cucTembl 6bIBalOT ABYX TUMNOB — MNpoCTble 1 aBToMaTudeckne APB (Automatic Parking
Brake). B nepBom cryuae MCMOSHUTESbHbIV arperar, COCTOSALMIA W3 aNeKTpoaBuraTens, peaykropa
1 6noka ynpasneHus, BCTpaMBaeTCA B NPUBOA yNpaBieHUs CTOAHOYHOW TOPMO3HOW CUCTEMOM,
1 BOAMTENb YNpasnsieT ero paboToli C NOMOLLb0 KHONKW. [Mpy aBTOMatMyeckoin paboTe CTOAHOY-
Hasl cMcTema BK/YaeTCs Mpy Kaxodoi OCTaHOBKE aBTOMOOMAA W BbIK/IHOYAETCH, Korga BoauTesNb
Ha>K/MaeT nefasb «rasa». Takme CTOSIHOYHblE CUCTEMbI YK CEePUAHO yCTaHaBMMBAIOTCSA Ha HeKo-
Topble aBTOMO6GUAM Jaguar.

VMcnonb3oBaHue cuctem BBW gaeT BO3MO>KHOCTb JIefKO coyeTaTb MX C paspabaTbiBaeMbiMu
cucTeMamy ynpasfieHVUst TPaHCMOPTOM, B KOTOPbIX MOTET MCNO/b30BaTbCA «UHTE/IEKTYa IbHbIl»
KPYM3-KOHTPO/b, KOrga cucteMa cama nogdep>kusaer 6e30nacHoe pacCTosiHMe B MOTOKe TpaHc-

nopTa 1 BMelMBaeTcs B paboTy TOPMO3HOV CUCTEMbI, 06ecneunBas Npy Heo6XoAMMOCTM MOSHY0
OCTaHOBKYy aBTOMOGUAS.



r'1ABA

Hecywaa cuctema npegHa-

3HayeHa [An1A YyCTaHOBKMU HeCyI-U'aFI
BCEX yacTteli aBToMO6GWNS

N COeAMHEHUST X B €4UHYIO CI/ICTel\Ila.
KOHCTPYKLWIO, KOTOpas

N sBMSieTCA COOBCTBEHHO KySOB
aBTOMOGUMEM.

B kauyecTBe Hecylleli

CUCTEMbI MOTyT BbICTynaTb

Kak pama aBTomMo6uns,

TaK 1 ero Ky3oB, KOTOpbIii

B 3TOM C/y4yae HasbiBalT

HECYLLMM.

840

HA3HAUEHVE W TUMbl HECYLL X CUCTEM

Ec/m Hecyluel cucTemoilt aBTOMOBUNSA ABNSETCA pama, To JOMOSIHUTENIbHO Ha Hee yCTaHaB/MBaeT-
Csl Ky30B WM KabuHa ans pasMeLleHust BOAUTENsl, MacCaXupoB W rpy3oB.

Pama BbINOHAET (PyHKLMM Kapkaca aBTOMOGW/IS: KpOMe COefVHEHWs1 BCEX ero y3/ioB W arpe-
raTtoB B eMHOEe Lienoe OHa [OMOSIHUTESIbHO MPUAAET XECTKOCTb M MPOYHOCTb BCEI KOHCTPYKLUW,
UTO NO3BOJ/ISIET BOCMPUHUMATL Pa3/INYHbIE BHELUHWE U BHYTPEHHWE Harpysku npu ABUKEHUN.

Ky30B CNyWT /11 KOMIOPTHOTO pa3MeLLeHnst NacCaxupoB 1 rpy3a U 48 UX 3aluTbl OT BHeLU-
HUX U BHYTPEHHMX He6M1aronpuaTHbIX ()akTopoB (NOroAHbIE YCMOBUS — CHET, BETep, A0X[b; [0PO-
ra— Lym, Mbib, BUGpaUWsl), a Takke obecneunmBaeT 3aluTy B c/lydae aBapun. KOHCTPYKUMS Ky-
30Ba B/MSIET HA 3KCM/lyaTauMOHHbIE CBOICTBa aBTOMOBUS W OMpefensieT ero BHELWHW Bua,

CyLLEeCTBYIOT U 6eCKY30BHbIe TPAHCMOPTHbIE CPEACTBA, HanpuMep MOTOLMK/bI, CHETOXOAb.

41

KOHCTPYKUMA ABTOMOBW/IbHBIX PAM

Mo KOHCTPYKUMM pasfMyaloT TpK TUNa pam: SIOHXEPOHHbIE, LEHTPasibHble U KOMOGUHUPOBAHHBLIE.
Havbornbluee pacnpocTpaHeHue MoyuYMM IOHXKEPOHHbIe pambl (CM. puc. 1.13).

JIoHXepoHHas pama COCTOWUT W3 ABYX NMPOAO/bHLIX 6aIOK (TOHXEPOHOB), KOTOPbLIE COEAMHEHbI
mexofy co6oii nonepeyvHaMu. B 3aBUCHMOCTU OT TUNA aBTOMOGU/IS 1 €10 KOMMOHOBKW JTIOHXEPO-
Hbl MOTYT 6bITb YCTAHOB/MEHbI OAUH OTHOCWTE/ILHO APYrOro NapasyieNibHo WM Nog YoM, a Takke
MOTYT 6bITb M30rHYTbl B BEPTUKA/ILHOM W FOPU3OHTA/IbHOM NNOCKOCTSX. K pame KpensTcs npakTu-
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UECKU BCE Y3/Ibl W arperatbl aBTOMOGWU/S: Ky30B, MEXaHW3Mbl TPAHCMUCCUW, NEPEAHsst U 3aaHsIs
NOABECKU, CUCTEMbI YNPaB/eHUss 1 T. A, [onepeumnHbl Ciy>kar 4/ NpuaaHust XXeCTKOCTU Bceli KOH-
CTPYKUMW. JTIOHXEPOHbI U MOMEpPeYnHbl yalle BCETO M3rOTaB/IMBANOT FHYTLIMU W3 JIUCTOBOW CTas,
npy 3TOM UM npugatoT popMy MOMEepeyHoro CeYeHWst B BUAE 3aKPbITOrO Kopoba, LuBennepa wi
[BYTaBpa, T. K. OHW 06/1afaloT HaMBOMbLUENR XECTKOCTbIO NpU U3rn6e. JIOHXEPOHbI U NoMepeYnHbl
mMe>kay coboil coefiMHEHbI KNEMnKoin wim 60N1TOBbIMU COEAUHEHUAMM, pPeXe MPUMEHSETCA cBapka.

LleHTpanbHaa (xpe6ToBas) pama COCTOWT M3 LEHTpasibHOW NPOAO/bHON Hecyllein 6asnku,
06bIYHO TPY6GUATOrO CEYEHUs!, K KOTOPOIA NpUKpen/ieHbl NonepeYnHsl. KpenseHue y3noe v arpera-
TOB aBTOMOGU/IS OCYLLECTB/SIETCS KaK K 6asike, Tak U K nonepeunHam. Hecylas 6anika xpe6ToBoi
pamMbl MOXET TaKXe COCTOSITb U3 KapTepoB OTAE/bHbIX arperaTtoB TPAHCMUCCUK, COEAMHEHHbIX
Me>k1y cO60iA. Takass pama Mo CPaBHEHWIO C JIOHXEPOHHOW 06/1agaeT 6o/blUelt XEeCTKOCThH, a BO3-
MOXHOCTb MCMO/b30BaHNA arperatoB TPAHCMUCCUM B kadecTBe pamMbl 06ecneymBaeT KOMNakTHOCTb.
Xpe6ToBas pama WCMosib3yeTcsl B OCHOBHOM B KOHCTPYKLUM aBTOMOGW/EN BbICOKOW NPOXOAMMO-
CTW, MOCKOJIbKY XOpPOLUO KOMMOHYeTCA C He3aBWCMMOI NOABECKOlM Beadywux konec. Bmecte
C TeM, C/IOXKHOCTb KOHCTPYKLUMM W TPYAHOCTU NPy TEXHUUECKOM OBC/TY)XMBAHWM U PEMOHTE OrpaHu-
UMBAOT NPUMEHEHNE TakMX pam.

KOMGMHMPOBaHHbIE paMbl COYETAKOT B CBOEN KOHCTPYKUUM 06a MpUHLMNA — CPEefHss 4vacTb
BbINO/IHAETCA KaK LEHTpasibHas, a KOHLbI AenatoT TOHXEePOHHbIMU.

842

NCTOPUA PA3BUTNA ABTOMOBW/IbBHOIO KY30OBA

MepBble aBTOMOGWNN, NpeacTaBnsBLUMe cO6Ool
6essolwagHble KapeTbl, COGUPa/INCL MO TEXHO-
NnorMn  TyXXeBbiX MNOBO30K N KOHCTPYKTUBHO
NpakTU4eckn He OTIMYa/IUCL OT HWX. Bce Ha-
rpy3kM nepefaBasiuCb Ha pamy, Ha KOTOPOWA
yCTaHaBNMBA/ICS AEePEBSHHbIN Ky30B (puc. 7.1).
B HekoTOpbIX M3 NepBbiXx aBTOMOGuUNeli Bo-
o6Le He 6bINO Ky3oBa — TOMLKO MecTa Ans
naccaxupoB, CBopayuBalowasics Msrkas
Kpbllla W Hebonblas 3aluTHas nepegHss
nepeb6opka.

CepbesHble U3MEHEHUSI MPOU3OLLINM B Havasie XX B., KOrga KOHCTPYKTOPbl OLEHWN MOTEeHLU-
aJlbHble BO3MOXHOCTU Ky3oBa. O6ecneunTb XeCTKOCTb, 0COBEHHO XECTKOCTb Ha KpydeHue, nerye
B TPEXMEPHON KOHCTPYKLUMWU Ky30Ba, Yem B MIOCKOW. 3TO NOCAYXWIO MPUYUHON CO34aHus 06bem-
HOW, XXEeCTKON KOHCTpyKuun (cM. puc. 1.14), koTopas A0 CvX MOP UCNOMb3yeTcs Ans G60/bLUMHCTBA
aBTOMOGW/IbHBIX Ky30BOB.

HauuHasi ¢ 30-X IT. NpoLU/Ioro Beka, 60/bWLUMHCTBO aBTOMOGW/bHBIX KY30BOB MPeACTaBAsn Cco-
60/ KOHCTPYKLMIO, COCTOSILLYI0 M3 LUTaMMOBaHHbIX MeTa//IMYECKUX JIMCTOB, COEAMHEHHbIX BMECTe
TOYEYHO CBapKoli B CTPOro OMNpedesieHHoNn nocnefoBaTeslbHOCTM, YTO MO3BO/SN0 hopMMpoBaTh
XECTKUiA Kapkac, K KOTOPOMYy Kpenwnuchb Apuratesi, TPaHCMUCCUS, Y3/bl LLACCU, CUAEHbS U BCE
ocTasibHoe 060pyZioBaHue.

BHyTpeHHee 06GOpyAoBaHWe Ky3oBa MOCTOSIHHO COBEPLUEHCTBOBA/IOCH, HauuMHasi C MPOCTbIX
CUAeHUiA 1 06UBKW; HECKOMbKUX NPOCTELLIMX NPUGOPOB 1 aLeTUIEHOBLIX /laMM U KOHYasi coBpe-
MEHHbLIMU aBTOMaTM3MPOBaHHbLIMU cucTeMaMu 6e3onacHocTy, obecnedeHust komchopTa U nepe-
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Jauv nHdopmauum. TpyAHO NOBEpUTb, YTO MepBble aBTOMOOGWAN He MMENN CTONbKMX Heobxoau-
MbIX 3/1eMEHTOB. Hanpumep, ob6orpeBaTtenn MoAyYnny LUMPOKOE pacrnpocTpaHeHue TOMbKo B ce-
peavHe NPOLUSIOrO BEKA, Ceilyac e KOHAMLUMOHUpOBaHWe BO34yxa WCMofb3yeTcs kak cTaHjapT-
Hoe obopynoBaHuMe aBTOMOGWA. Camblii 60/bLIOK Nporpecc Mpou3oLIeN B 3MeKTpocucTeMaXx.
Cronetne Haszaf MOXHO OblIO KynmMTb aBTOMOOGW/Ib, KOTOPbLIA NPaKTUYECKW HE WUMEN 3MeKTpuue-
cKoro obopyfoBaHus, KPOMe MarHeTo, ynpasrsiolwero 3axuraHuem. CerogHsi, notpebneHve
3M1EeKTPO3HEpPrnn cpegHUM aBTOMOOMNEM HauMHaeT onepexaTb BO3MOXHOCTUM 12-BONbLTOBON Cu-
CTeMbl 371eKTponuTaHus. [ayras 06nactb MHTEHCMBHOrO Mporpecca — CUCTeMbl 6e30MacHOCTU.
PeMHU 1 HagyBHble MOAyLIKM 6e30MacHOCTU CErofHs MCNOMb3YHTCA Kak CTaHfapTHoe o6opyno-
BaHue.

K cepeauHe XX B. cnoxwunacb o6Lienpu3HaHHas KOHLENUUs NPUMEHEHUs] HECYLLMX CUCTEM
Ha pas/IMyHbIX TUNax aBTOMOOWEN: Ha JTIErKOBbIX aBTOMOGW/SIX CPEAHEro U Masloro K/1acCoB — HECy-
LWIA Ky30B, Ha NErKOBbIX aBTOMOGW/SX BbICLUErO Knacca M NOBbILEHHON MPOXOAMMOCTU — Hecy-
Was pamMa Wi nofyHecywmii Ky30B C 3/IeMeHTaMi pambl, Ha rpy30BbIX aBTOMOOUNAX— Hecyluas
pava, Ha aBToGycax — HecyLmii U MonyHecyLwmid Ky30B, pexe— pama (419 aBTobycoB Ha Liac-
CW TPy30BbIX aBTOMOGMNEN).
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KNACCUNDPUNKALUMA N TPEBOBAHUA
K KOHCTPYKUMN COBPEMEHHbIX KY30BOB

Ha aBTOMOGUNAX NPUMEHSIIOTCS Pa3/INyHbIE TUMbl Ky30BOB (pUC. 7.2), OT/IMYatoLLmMecs: HasHaueHU-
€M, KOHCTPYKLMEH, KOMMNOHOBKOW W HarpyXXeHHOCTbHO.

HasHauyeHue Ky3oBa hakTuyecku onpegenser obnactb nNpuMeHeHus aBTomobuna (WM Ha-
060poT). MNaccaxupckme Ky3oBbl MpefHa3HauYyeHbl A5 MepeBO3KM MacCaXMpoB W MCMOMb3Y-
IOTCS B OCHOBHOM Ha /1IerkoBbIX aBTOMOOWNSX U aBToGycax. Ha rpy3oBoM aBTOoMoObuWNe ycTaHaBnu-
BaeTCs Ky30B A/11 MepeBO3KM Tpy30B W, AONOMHUTENBHO K HEMy, — KabuHa (maccaXupckuii
Ky30B) 0719 pasMelleHuss BOAUTENs W OAHOro WM [ABYX NaccaxupoB. [pysonaccaxupckue
Ky30Ba npefHasHayeHbl /19 OAHOBPEMEHHOIO pa3MelleHns naccaxupoB u rpysa. CneunasibHble
Ky30Bbl, HanpvMep: MyCOpPOBO3bl, MOXapHble aBTOMO6GUAN, aBTOKPaHbl U T. 4., KakK Npaswso,
ycTaHaBNMBAKTCA Ha pame (lwaccu) rpy3oBbiXx aBTOMO6GWMEl, 4TOGbl OHW MOIM BbIMNOMHATH
cneundnyeckre 3agaum.

B 3aBWCMMOCTM OT KOHCTPYKLUMU Ky30Bbl BbIMOMHAT KapKacHbIMMU, MOyKapkacHbIMU
Un 6eckapkacHbIMW. KapKacHbllii Ky30B MMEET XEeCTKUiA NMpOCTPaHCTBEHHbI Kapkac, K Ko-
TOPOMY KpenaTcs HapyXHas W BHYTPEHHAS 06/1MLOBKK. MoNyKapKacHblii Ky30B MMEET TOSb-

KY30B

I MO HABHAYEHWIO — MO KOHCTPYKUMN — —1 MO KOMMOHOBKE —1 MO HAMPY>XEHHOCTU
NACCAXUPCKNE KAPKACHBIE [*- -l OAHOOBbEMHbIN >l HECYWWE
rPY30BbIE \+- MONYKAPKACHBIE \+- -l ABYXOBBbEMHbI | Bl MONYHECYWWE |
| TPY30 MACCAXUPCKUE  |<- BECKAPKACHBIE PEXOBBEMHbIN | 1 PA3IPY)KEHHbIE |

CNEUMANBHBIE
Puc. 7.2. Knaccudmkauyms Ky3oBoB
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KO HeKoTOpble 4YacTu kapkaca (oTAeflbHble CTOMKW, Ayru, YCUNUTENW u T. N.), COeAWHEHHble
Me>Kkay CO60i HapyXHO 1 BHYTpeHHell ob6nuuoBkamu. [Ans npuaaHusi 6eckapkacHOMY Ky-
30BYy HE0OXOAMMOWN XEeCTKOCTU OTAefIbHbIM ero 4yactam npuaalT creuuanbHy dopmy 1 ce-
YyeHue.

Mo crnocoby pasmelleHnsa rpysa, naccaxuwpos W CU/I0BOIO arperata B Ky3oBe aBTOMOGU-
N pasnnmyaloT Ky30Bbl: 0HOOObEMHbIE — CW/OBOW arperar, OTCeK AN Nnaccaxupos U rpysa
pacnonoxeHbl B eAVWHOW MNPOCTPAHCTBEHHON KOHCTPYKuun (aBTOByC, MUHU-BEH, GeckanoT-
Has kabuHa rpy3oBOro aBTOMO6GWMAS M T. N.); ABYXOOBbEMHbIE — CU/IOBOI arperart nog kano-
TOM, naccaxwupbl W rpy3 B OPYrom oTceke Ky3oBa (yHMBepcas, xaTybek, KanoTHas kabuHa
rPy30BOro aBTOMOGUASA U T. N.); TPEXOOBbEMHbIE — CUIOBOI arperaT nof KanoToM, naccaxu-
pbl B KabuHe (naccaxupckoM casoHe), a rpy3 B 6araxHoMm oTaeneHuu (knaccuyeckuii npu-
Mep — cefaH).

Hecywwin ky30B BOCNPUHMMAET BCE HArpy3ku W yCuiusl, KoTopble AEeACTBYIOT Ha aBTOMOOW/b
npy ero ABMXEHUW: BEC Tpy3a, NacCaxXMpoOB W YCTAHOB/IEHHbIX Ha Ky30Be arperatoB M MexaHus-
MOB, YCWINA OT 3/1IEMEHTOB NOABECKM aBTOMOOWASA U CUMbl, KOTOPblE BO3HWUKAIOT NpU KonebaHusx,
pasroHe, TOPMOXEHNM 1 NOBOPOTE.

MonyHecyLWii Ky30B XXECTKO COeAMHAETCA C paMoil M BOCMPUHMMAET YacTb Harpysok, npuxo-
OALLMXCA Ha pamy.

PasrpyxeHHblli Ky30B XeCTKOro CoeAvHeHns ¢ pamoli He umeeT. OH ycTaHaBNMBaeTCs Ha pa-
Me Ha ynpyrux rnofyLukax v, KpomMme Beca naccaxvpoBs W NepeBO3NMOro rpysa, HUKakux gpyrux Ha-
rPy30K He BOCNpPUHMMAET.

Kpome npuBefeHHOW Bbllle Knaccudnkaummn, Ky3oBbl NIErKOBbIX aBTOMOOWNEl pasnuyaoTcs
N0 BHELUHEMY BUAY U KOHCTPYKLMM NaCcCaXMPCKOro casioHa. TUMOBbIE KOHCTPYKLMWU MOMYyYAIN UH-
OuBnayanbHble HasBaHus (puc. 7.3).

CepaH (puc. 7.3a) sBNSeTCS TPEXOOBEMHLIM 3aKPbITbIM YeTbIPEXABEPHbLIM Ky30BOM C ABYMSI
(pexe Tpems) psagamMu cuaeHuii (TpeTuii psg — OTKUAHOWR).

Numy3uH (puc. 7.36) npeacTtaBnsieT coboit TPEXOOBLEMHbIA 3aKPbITbIA YETbIPEXABEPHLIA Ky30B
C ABYMA WM TpeMS psgaMn cuaeHuii (TpeTuin psg, cuaeHuii — OTKUAHON). 3a nepegHVm psigom cu-
OeHuli pacnonoxeHa NogbeMHas CTeksAHHasA Meperopojka, crayxawas npy Heo6XoAMMOocTu A/ia
OTAENEeHNs1 BOAWTENS OT 3a[HUX MacCaXMPOB.

Kyne (puc. 7.38) — TPeEX06BbEMHbI 3aKPbITbIA ABYXABEPHbI Ky30B C OAHUM WM ABYMSI psija-
MU cuaeHuid. [ins goctyna K 3a4HUM CUMAEHbSM HeoOXO0AVMMO OTKMAbIBaTb MepegHue, 4To yxyaliaeT
YCNOBUS MOCaAKN Naccaxupos.

YHuBepcan (puc. 7.3r) npeacTtaBnsieT COO0M 3aKpbITblA TPEX- WM NATMABEPHbLIA Ky30B C ABYMSI
psagamu cuaeHuin. pnonHutenbHasa ABepb HAaXOAWUTCA B 3a4HEeR cTeHke ky3osa. [Mpu cknafbiBaHum
3afHero psga cuaeHuii yBenuumBaeTca 6GaraxHoe OTAeneHve, B pesynbTaTe Yero Ky3oB npeBpa-
LaeTca B rpy30naccaXunpCckui.

Kombun (xatubek) (puc. 7.34) 3aHMMaeT NPOMEeXyTOYHOe MOJIOXKEeHe Me>Kay Ky3oBamu cefaH
N yHMBepcan. XaTubek SABNAeTCA 3aKpbITbiM TPEX- WM NATUABEPHbIM Ky30BOM C ABYMS psgamu
cuaeHuid. JpnonHuTenbHas ABEpb HaxXOAUTCSA B HaK/IOHHON 3afHeli CTeHke Ky30Ba. Ky3oB MoxeT
6bITb NIerko nepeobopyfoBaH M3 NacCaXMpPCKoro B rpy30nacCcaxupckuii ecnu yaaimtb CbeMHYHO
CKnagylo nonky, KoTopas ycTaHOBMEeHa 3a 3afHVMM psgoM CUAEHUA W 3akpblBaeT HaraxHoe
otgenenve. Mpu cknagbiBaHUM 3afHero psiga cuaeHuid nnowaib 6araxHoro OTAeNeHVs yBenmym-
BaeTcs.

dacTtbek(puc. 7.3T) — ABYXOOBLEMHbIA NACCaXUPCKUIA Ky30B C ABYMS WA YETbIPbMST ABEPSIMU
W NaBHO Cryckatollelics Hasaf Kpblweli (HeuTo cpegHee Me>Kay XaT46eKkoM U ceflaHOM; B HacTOS-
LLlee BPeEMS He MCMo/b3yeTcs).

Kabpuonet (puc. 7.3e) npeactaBnsieT co60i Ky30B C OTKUAbIBAOLWMMUCA 3a4HEN CTEHKOWN
N 4acTbl0 KpbIWK. Ky30B UMEET XEeCTKU WM MSArkuil youpatomincs BepxX U onyckarLlmecs CTek-
na B ABepsx n 60KoBUHAX.
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Puc. 7.3. Tunbl Ky30BOB /1IETKOBbIX aBTOMOGUNEN
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Tabnuua 7.1. Tpeb6oBaHUA K aBTOMOOU/IbHLIM Ky30BaM

Tpe6oBaHus noTpe6uTens Tpe6oBaHMA NPOM3BOAUTENS

— nNpuBNeKaTesibHbIi BHEWHWIA BuA, — HW3Kasi CTOMMOCTb NPOU3BOACTBA

— MakcumasibHas 6e30nacHoCTb — npocToTta c60pKu

— YMEpeHHbIii pacxos Tonamea — BO3MOXHOCTb NPUMEHEHWSI YHUBEPCAIbHOIO
TEXHO/I0rMYeckoro 060pyaoBaHUs

— BbICOKMWIA KOMdpOpT — OrpaHuMuYeHHoe KOMMYecTBo aetaseit

— YHMBEpPCaSbHOCTb — MPUCNOCOBEHHOCTL feTasieli K CYLLIECTBYHOLLMM

TEXHOMIOTMYECKMM MpoLeccam (LUTamrnoBka,
cBapkauT. 4)

— [/MTeNbHbI CPOK CNYXObl — MakcumasnibHasa yHudmkauua getaneii gna pasnuy-
HbIX MoAenei (MpUHUMN eauHOR nnatgopMbl)
— HEeBbICOKasA LieHa — npucnocobneHHOCTb AeTaneli K nocneaytoLei

yTUnM3aumn U T. A,
— HUW3KMe 3aTpaTbl HA PEMOHT
— HEBbICOKUIT YpOBEHb LLyMa

— [OCTaTO4HbIi 06bEM BHYTPEHHETO
NPOCTPaHCTBa U T. 4,

®a3ToH (puc. 7.3X) npeacTaBnsieT COO0M MOMHOCTbI OTKPbIBAKLWMIACA Ky30B. Ky3oB umeeT
OBe WM yeTbipe ABEPU, MAMKUIA CKNaablBaOLLMACA BEpX Y CbeMHble 60KOBUHbI, B KOTOPbLIX BbINO-
HeHbl OKHa.

XappaTon-cepgaH (puc. 7.33) — cefaH 6e3 cpepgHeli 60KOBOW CTONKM.

XapgTon-kyne (puc. 7.3n) — kyne 6e3 cpefHeit 60KOBOI CTEHKMU.

Nanpo (pyc. 7.3K) — cefaH ¢ OTKPLIBAKLWENCS YacTblo KpbilUM Hag 3a4HUMU CUAEHBAMN.

®asToH-yHuBepcan (puc. 7.31) — rpy30nacCcaXmnpCckuii Ky3oB, C MSAMKUM CKIafblBaloLLMMCS
WM CbEMHbIM TEHTOM.

KabpunoneT-xaparon (puc. 7.3M) — MacCaXMPCKMii Ky30B CO CbEMHON XXECTKOW KpblILeN.

®yproH (puc. 7.3H) — 3aKpbITblli Ky30B C NEPEropoaKoi A8 NepeBOo3Ku rpy30B.

Popctep (puc. 7.30) — YKOPOUEHHbI ABYXMECTHbIA Ky30B CO CKIa[blBAIOLLMMCA MATKAM TEHTOM.

Mukan (puc. 7.3M) — rpy3onaccaxXuWpckuin Ky3oB C OTKPbITO/ nnatdhopMoi s nepeBO3Ku
rpy3oB U1 KabuHOW BOAMTENS, OTFOPOXEHHONM OT rpy30BOiM MnatopMbl CTaunmoHapHol nepero-
POLKOW.

Bporam (puc. 7.3p) — naccaXupckuii Ky30B C OTKPbIBAIOLLLENCA YaCTbio KpbIWW Haf NepesHm
pPSAoOM CUAEHWIA.

Tapra (puc. 7.3c) — naccaxupckuii Ky30B CO CbEMHOIN CpefHeli YacTblo KpbILW.

BeckanoTHbI Ky30B (puc. 7.3y) — OAHOO0O6BEMHbIV NACCAXUPCKUI Ky30B, LLEHTP PY/1eBOr0 KO-
neca KOTOpPOro HaxoauTcs nepef nepefHell OCbio aBTOMOGUNS.

MOXHO cKa3aTb, YTO Ky30B COBPEMEHHOro aBToMo6una, 0Co6eHHO NerkoBoro 1 astobyca,
ABNAETCA LEHTpasibHON, Hanbosiee BaXKHOI 4acTbio 3TUX TPAHCMOPTHbLIX CPeAcTB. OT KOHCTPYK-
UM Ky3oBa 3aBMCUT 6e30MacHOCTb, yA06CTBO WMCNOMb30BaHUA, CPOK CAyXO6bl, npuBeka-
Te/NlbHOCTb aBTOMO6MASA. Ky30B BO MHOrOM onpefenser Be/M4uMHy 3aTpar Ha MpoM3BOACTBO
W 3KcnayaTauuio aBTomMobuns, Ha obliee COBEPLIEHCTBO aBTOMOOWAA. [103TOMY K Ky30BY
npeabaABASAeTCs OFPOMHOE 4YMC/I0 pa3HoOob6pasHbix TpeboBaHuin (Tabn. 7.1), 3ayacTyd NpoTu-
BOpEUMBbIX, NPMYEM W CO CTOPOHbI Brajesibla aBToMO6MAA, U CO CTOPOHbI NPOM3BOAUTENS.

CosfaHne Ky3oBa — 3TO Bcerga MouCcK Hawyylero KOMnpoMucca M3 OrpoOMHOro KonmMyecTsa
BO3MOXHbIX BapnaHToB. CNOXHOCTb MpoLecca NpoekTUpoBaHWUs Ky30BOB, B OCOOEHHOCTM co3fa-
HUA MpuBAeKaTenbHOro o6smka aBTOMOOWASA, NpefonpefenseT NPUMEHEHNE Kak TEXHUYECKMX,
TakK N Xy[0XeCTBEHHbIX (AM3aiiH) MeToAoB Bblibopa napameTpoB.
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§44

TUMNOBbLIE KOHCTPYKLUMN KY30BOB
COBPEMEHHbIX ABTOMOBW/IEN

KY30Bbl JIEFTKOBbIX ABTOMOBW/IEN

OCHOBO/ Ky30Ba /1IErkOBOr0 aBTOMOOWNS ABASETCA HepasbeMHbIA KOpnyc, K KOTOPOMY LLUApPHUPHO
MPUKPEN/IEHbl KanoT ABuraresns, Kpbllka 6araxHuka, ABepuw, KpblibA W AeTasn feKopaTuBHOro
ochopmneHns (06/MLOBKa pagvartopa, NepegHuii n 3agHuii 6amnepsl, AeKopaTVBHbIE HakNaaku
W T. 4.). BHyTpU Ky30Ba yCTaHOBMEHbI CUAEHbSA A1 NacCaxnpoB W BOAUTENS.

Kopnyc ky3oBa (cm. puc. 1.14) npefcrasnsieT CO60i XeCcTKylo CBapHYl KOHCTPYKLUIO, COCTOSI-
LLYIO U3 OTAENbHbIX, NpeABapuTesibHO COOpaHHbIX, Y3/10B: OCHOBaHWSA (Mona) ¢ nepedHen un 3agHei
yacTsMKU Kopryca, S1IeBO 1 NpaBoii 60KOBUH C 3a4HMMU KPbUIbSMU, KPbIWWM U NEPefHUX KPblIbEeB.

B nepefHeil yactu Kopnyca Ky3oBa 4acToO MMEETCA KopoTkas pama (NMogmMOoTOpHas pama) SIoH-
)XEPOHHOTr0 Tuna, npeAHasHauyeHHas AnA KPernseHWs CWIOBOrO arperata v nepegHeli nofsecku.
OcHoBaHMe Ky30Ba 06bIYHO BLIMOSHAETCA B BUAE Lie/IbHOLITAMMNOBAHHOW NaHenu, KoTopasi C BHY-
TPEHHeW CTOPOHbI CasloHa MO NepUMEeTPY YCUIeHa XeCTKMM kopo6uatbiM npodmnem. C oCHOBaHM-
€M coefMHeHbl MepefHss W 3afHAsA YacTu Ky3oBa. [lepeaHss 4YacTb BKIOYAeT nepesHuin uwym, na-
Henn, 6pbI3roBUKK, a 3afHAA YacTb — MaHenu 1 6pbI3roBUKU. BOKOBMHBLI Ky30Ba M3rotaBnvMBalT
LieNbHOLITaMNoBaHHbIMU WM CBapHbIMU U3 OTAENbHBIX AeTaneli (CToek, nopora nona uUT. 4.). B 60-
KOBMHAaX VIMETCs1 Mpoembl Ana ABepeid. Kpblwa ky3oBa LenbHolTaMnoBaHHas. OHa 4acTo Bbl-
NOSIHAETCA BMecTe C MpPOeMamMu /19 BETPOBOTO W 3a[HEro OKOH.

.Jpepb Ky30Ba COCTOWUT U3 HAPY>XHOW W BHYTPEHHEN LITaMnoBaHHbIX NaHenei, coeAnHeHHbIX
me>kay coboil. OHa KpenuTcsa K Ky30BYy Ha nmeTnsx. Yaile Bcero gsepu oTKpbiBatoTcA B6OK Npo-
TUB ABWXEHUSA aBTOMOOWNA Brnepes. 31O CAenaHo A1 Toro, YTobbl B C/lyyae OTKpbIBAHMA [Be-
pu Ha xofy HaberawLmii NOTOK BO3AyXa «MOMOras» ee 3aKpbiTb. B HEKOTOPLIX MOAeNsx aBTOMO-
6uneli gBepu oTKpbiBalTCA BBEPX (puc. 7.4a), caBuratoTcs Hasag (puc. 7.46, 1) wan, pexe,
OTKPbIBAKOTCA B CTOPOHY ABWXEHUA aBTOMOOMNA Bneped. O6bIMHO Takas cXxema nprMeHseTcs
Ha aBTOMOOWNAX 6e3 cpegHein cTolikn (puc. 7.4B). B 3aKkpbiTOM MOMOXEHUN [BEPb YAEPXMBaA-
eTcs cneunasnbHbIM 3aMKOM, WCKMOYaloLWMM MPOU3BOJIbHOE OTKPbIBaHWE ABepu Mpu [BUXEe-
HuW. OrpaHuynTesnb ABepu OorpaHnyMBaeT yros OTKpbiBaHUA W obecneymsBaeT ee hukcalmio
B OTKPbITOM MNOJIOXEHUWU. B HWXHEl yacTy ABepu UMETCA LWenn Ana CToka BoAbl, nonasLiei
BHYTPb Hee.

OkHa fBepeii B 60/bLUMHCTBE C/ly4aeB W3rOTaB/IMBAIOTCS W3 3aKa/IEHHOMO CTekna. VHorga ok-
HO ABEPU Pa3denisitoT Ha [ABE YacTh, OAHa U3 KOTOPbIX HEMOABWXHOE CTEK/O, a Apyras NOABWXHOE.
Kak npaBusio, NoBMXHOE CTEKN0 — OMyCKHOE, pexe — CABWXHOE WM MoBopoTHoe. OrnyckHoe
CTEK/I0 NepeMeLlaeTcss B creumasibHbIX HanpaBAsioWmUX Npy NoOMOLYM CTeKnonogbeMHuka. CTek-
NIONOABEMHUK— C MEXaHWUYECKUM WM S/IEKTPUYECKMM MPUBOAOM, obecnedvBaeT Nogbem, onyc-
KaHne U huKcauuto cTekna B /IO60M MOMIOXKEHNUW, YCTaHABMMBAETCS BHYTpW ABepu. Ha pgoporux
aBTOMOGWNAX, @ TaKKe Ha aBTOMOGUNSIX B CEBEPHOM WCMOSIHEHUW, MOTYT NMPUMEHSITLCA [BOViHbIE
cTekna.

CTekna BETPOBOIO M 3aHEr0 OKOH Ky30Ba B GOJIbLUMHCTBE C/ly4aeB M3roTaB/MBAOT FHYThIMM.
Ha aBTOMOGWNSIX NMPUMEHSIIOT TPEXC/IOHOE BETPOBOE CTEKNO (TPUMNJEKC), CKNEEHHOE W3 ABYX TOH-
KX NOJIMPOBAHHbIX CTEKO/T C MPO3PAYHOI 31acTUYHOM MIEHKON Me>Kay HUMKU. Takoe CTekno 6onee
6e30MnacHO Mpy aBapun, YeM 3aKas/leHHOe, MOCKOJIbKY HE PaccChinaeTcsi Ha OcTpble, TpaBmoonac-
Hble Ockosiku. CTekna ycTaHaB/MBAKT B MPOEMbl Ky30Ba C PE3VHOBBLIMU YM/IOTHUTENSIMU WA
BK/1iemBaloT. BkneeHHble CTekna MoBbIWAaT XXECTKOCTb Ky3oBa.

286



Puc. 7.4. BapunaHTbl OTKpbiBaHUA aBepeli

KanoT 3akpbiBaeT CBepXy OTCEK ABUraTesnis 1 COCTOWUT M3 ABYX naHeneil (Hapy>KHOW 1 BHYTpeH-
Hell), coegUHEHHbIX Me>Kay cO60i. MMeTnm kanoTa MOryT OblTb CHaGXeHbl MpyXuHamy (MexaHuue-
CKAMW WM Ta3oBbIMK), KOTOpble 06/1eryaroT nogbeM Kamota U (OMKCUPYHOT ero B OTKPbITOM W1 3a-
KpPbITOM MonoxeHusix. Kanot o6opyaoBaH 3aMKOM, YAEPXMBAIOLWMM €70 B 3aKPbITOM MOJIOXKEHUN.
3amok KanoTa OTnMpatoT U3HYTPM Ky30Ba CMeuuasibHOW PYKOSITKOW, YCTAHOB/IEHHON 06bIYHO nof
naHesnblo NnpubopoB. Ecm netim kanota ycTaHOBMEHbI C3aau, AONOMHUTENBHO K 3aMKy yCTaHaBn-
BaloT (hukcaTop, KOTOpbIi yaepXuBaeT KamnoT OT OTKPbIBAHUS MpW CrlyvaitHoM pa36/10KMpoBaHnmn
3amMKa BO Bpemsi ABWKEHWS aBTOMOGWNS.

BaraxHuk npy nepesHemM pacnofioXeHUn ABUraTens HaxoauTcs B 3afHeli YacTu aBToOMOGuUAS.
OH npegHasHayeH Ana pasMeLleHust H6araxa, 3anacHoro koseca M MHCTpyMeHTa BoguTens. B oT-
KPbITOM MOJIOXKEHNN KpbILKa COMKCUPYETCS YNpyrumy 3nemeHTamy (TOpCroHamu, MpyXuHamm).
Ha BHyTpeHHell naHenn KpbilkM GaraKHuKa yCTaHOB/IEH 3aMOK, YAEPXMBAIOLLMA ee B 3aKpbITOM
NOSIOXEHNN.

CuaeHbsi B Ky30Be, B 3aBUCMMOCTM OT TUMa M Ha3Ha4YeHUst aBTOMOGUNSA, MOryT GbiTb YCTaHOB-
NeHbl B 0AvH Wi aga paga. JpyxpsgHble cueHbss 006bIMHO MPYMEHSIOTCA B JIEFKOBbIX aBTOMOOU-
NIIX Masioro 1 CpefHero KnaccoB OOLLEro HasHayeHusi. B aBTOMO6UNAX 6GOMbLIOK BMECTVMOCTM
(BbiCLIErO KNacca) AOMOMHUTENBHO UMEeeTCs TpeTwuii psaf cufeHuid (CpegHwii), npu XenaHuum 3t
cuAeHbs1 MOTyT BbITb CIOXEHbI.

MepenHee cuieHbe OOLIYHO [BYXMECTHOE, OHO BbIMOJIHAETCA CM/IOWHbIM WK pasgesb-
HbiM. 3agHee cuieHbe B JIErKOBbIX aBTOMOOWIAX [ABYX- WM TPEXMECTHOE, BbINOJIHAETCSA
CN/OWHbLIM (AUBAHHOTO TMNa). B cpefHeit yacTu ero CNMHKM 4acTo MMeeTcs NOAMOKOTHWK, Mpu
OTKMAbIBAHWN KOTOPOrO CUMAEHbE NpeBpallaeTcs B ABYXMecTHoe. [pu Heo6xoauMocTy 3adHee
cumaeHbe MOXeT CKnaAblBaTbCs, MOMHOCTBLIO WM MO YacTaM — ANA NepeBO3KM KpynHorabaput-
HbIX FPY30B.
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3a/jaya KOHCTPYKTOpa cAaenatb Ky30B M0 BO3MOXHOCTW JIETKUM Y AielleBbiM 1 NPy 3TOM [0/1ro-
BEYHbIM, & TakKXe [O0CTaTOYHO XEeCTKMM (Ha KpyyeHwe u Ha n3rnb). XXecTkoCcTb BaxHa C no3uuuu
obecneyeHns ycToWuMBOCTY W YNpaB/iseMOCTM aBTOMOOWASA, a Takke [/ YCTpaHeHus Hexena-
TefIbHbIX NCTOYHMKOB LUYyMa, CBSA3aHHbIX C BUOpaUMsaMK AeTaneil Ky3oBa Npu OBUXEHWUN.

Oco60 ocTpo npobnema obecrnevyeHnss XecTKoCTWU CTOUT ANs OTKPbITbIX Ky30BOB (Kabpwuonert,
(pasToH). OTCyTCTBME 06BEMHOIO CU/I0BOMO Kapkaca BbIHYXJaeT yCUInBaTb KOHCTPYKLMIO OCHOBA-
HWS, 6OKOBMH W OPYrMX 3/1EMEHTOB Ky30Ba.

Co3faHune Ky3osa TpebyeT 60/blIero Ko/MyecTsa Metaia, a 3HauuT, 60/blnX matepualib-
HbIX 3aTpaT. VckycCTBO CO34aHus Ky30Ba M COCTOMT B CMOCOGHOCTM CNPOEeKTMpoBaTb ero Ao-
CTaTOYHO XeCTKMM Mpy HebonblUMX 3aTpaTax U ¢ MUHUMaIbHONW Maccoi. CyLlecTBEHHYH0 MOMOLLb
npy BblGOpe ONTUMasIbHLIX MapameTpoB Ky30Ba OKa3biBaloT MporpaMmbl KOMMbIOTEPHOrO aB-
TOomMaTu3npoBaHHOro npoektuposanHma (CAD — Computer Aided Design), koTopble NO3BOMIAIOT
MOZENMPoBaTb Harpy3kn Ha OTAE/NbHbIE 3N1IEMEHTbI U BblOMpaTh UX XapakTepucTuku. Mpu npoekTu-
poBaHMN Ky30B pa3buBaEeTCsi Ha OO0/bLUOE YMC/I0 KOHEYHbIX 3/IEMEHTOB, KaXAblA U3 KOTOPbIX
MOXeT OblTb MpeAcTaBfeH NPOCTbIM ypaBHEHWEM B KOMMbIOTEPHON nporpaMme W 3aTem CBs3aH
CO BCEMU CMEXHbIMW 31ieMeHTamMu, Ansa hopmmpoBaHWs Tak HasblBaemoli cetn. Uem 6onblue
A4yeek B ceTu, Tem 6osiee NPUOBAMKEHHON K peasibHbIM YCOBUSIM CTAHOBUTCS MOAefb, HO v Tpe-
6yeTcsi 6onblle BPEMEHW 41 ee pacyeTa Ha KomnbloTepe. MogenupoBaHue METOAOM KOHEUHbIX
anemeHToB (FEM — Finite Element Modelling) ucnonb3yetcs B ToM uucie u gna 6a30BbIX CUMOBbIX
pacyeToB, Mpyv M3y4yeHWM MOBEAEHMA Ky30Ba BO BPEMSA CTO/IKHOBEHMS U MCCNeAO0BaHUSAX
BMbpaunmn v wyma.

BbicoKasi KpyTW/bHash XecTKOCTb Ky3oBa HexenaTesbHa A8 aBTOMo6unei, paboTaroLimx
Ha NJoXMX Joporax u 6e3gopoxbe. MocTosiHHbIE Mepekochl Ky3oBa Mpu nepeesfe HepoBHO-
CTeil MpM BbLICOKOW XECTKOCTU MNPMBOAAT K MOSB/EHWUIO TPeWwWH B Haubosee HarpyXeHHbIX
30Hax. o3aToMy Hecylime cucTeMbl BHELOPOXHUKOB BLIMOSHAIOT B BUAE pambl, XOpPOLIO pa6o-
TaloWei Ha KpyyeHue, Ha KOTOPYK YCTaHaB/MBAKOT Pas3rPyXeHHbIi Ky30B HEBbICOKOW Kpy-
TUNBHO XEeCTKOCTU.

Ky30Bbl COBPEMEHHbBIX NTETKOBLIX aBTOMOGW/IEN B 06A3aTE/IbHOM MOPS/KE OCHALLAKTCS A0Mos-
HUTE/IbHBIMWU 3MIEMEHTAMM LLIYMOM30SALMNA 3a CUET NPUMEHEHUSI NPOTUBOLLYMHBIX MAcT, 6GUTYMHbIX
MacTVK, TEMIOU30MIALUNOHHBIX U NepdoprpPOBaHHbIX KapTOHOB 1 T. N. Mo/ Ky3oBa /IErKOBbIX
aBTOMOGUNEl Nepes OKPacKoil MOKPbIBAIOT TEPMONAABKUMU GUTYMHLIMU /IMCTAMM, KOTOpble
npy NocneaytoLlei ropsiuein Cylke pacniaBnsioTcsa U MPOYHO CKIEUBAOTCS C NMOBEPXHOCTbIO nona
M CO CNOUCTBIMU TEPMOLLYMOU3ONALUMOHHBLIMI NPOKIAAKAMU, YIOKEHHLIMUA Ha GUTYMHbIE NIACTBI.
[0 19 WwymMon3onsiuum G60KOBUH Ky30Ba U ABEPEi MPUMEHSIIOTCS LUYMOU3O0SLUMOHHbIE MacTUKK,
BOMIOK N KapTOH C NEHOBOJIOKHOM, a /19 U30/1SLUMM KpbIWW Ky30Ba — MeHonacT, nepdopupo-
BaHHbIli KapTOH W MPOKNajKkM W3 cTeknonnactTuka. LUyMou3onsauMoHHLIMKM MaTepuanamm
MOKPLIBAIOT W CTEHKM MOTOPHOTO OTCeka.

KY30Bbl ABTOEYCOB

CoBpeMeHHble aBTOOYCbl 60sbLUE YACTbI0 UMEIT LiefIbHOMETa/IMYECKNe KapkacHble Ky30Bbl Ba-
FOHHOrO TUNa, No3BonsLMe Havbonee paunoHasbHO MCMOMb30BaTh M/OWaAb CaoHa.

Ky3oB aBTO6GYyca coCTOWUT M3 kapkaca (puc. 7.5), HapyXHON 06/IMLOBKNU, BHYTPEHHEn 06MBKM,
nona, OKOH, iBepeil 1 T. 4. BHyTpM Ky30Ba pa3MeLlaloTcsi CUAEHbA A/1S1 NaCCaXMPOB U BOAUTENS.

Kapkac sBnsieTca OCHOBHOW 4acTbio Ky3oBa aBToOOyca, B 6OMbLIMHCTBE C/yyaeB ero genawT
CBapHbIM U3 CTaslbHbIX TPy6 MPSIMOYro/ibHOro ceuveHus. CyLuecTBYHOT KOHCTPYKLMM Kapkaca, Bbl-
MOSIHEHHblE W3 aNlOMUHMEBBLIX Npoduneil. B kauecTBe HapyXHOM OBGMAULOBKA NPUMEHSIOT CTaslb-
Hble JINCTbl, NMPUBapPEHHbIe K Kapkacy, wwm ailoMUHUEBbIE JINCTbl, COedNHEHHbIEe C KapKacoM 3a-
Knenkamu.
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Puc. 7.5. Hecywasa KOHCTpyKuusa Ky3oBsa
aBTobyca

OpHO 13 BaxHeWLmnx TpeboBaHWUli K KOH-
CTPYKUMM FOpOACKMX aBTOBYyCcOB — obecneunTb
yf[o6CTBO Mocafkn W BbICaAKM MacCcaxvpos
Ha ocTaHoBKax. [l 18 3TOro CHWXaloT BbICOTY
nona aesTobyca, a NpPoembl ABepeli fenaloT Kak
MOXHO LUMpe, camu Bepyu B OTKPbITOM COCTO-
AHUN CTpemMATCs ybpatb M3 npoema. B To xe
BPEMSI [BEPU He [O/DKHbl CWSIbHO BbICTYNaTb
HapyXy B OTKPbITOM COCTOSIHWW, YTOBbl He Me-
WwaTb nocagke naccaxwpos C y/uLbl B aBTO-
6yc. [loaTomy pABepu f[enawT CABWXHbIMU
Ha KPOHLUTEeNHaxX Win yomparowmmmcs B NofocTu
BHYTPV CaU10Ha, MHOTAA — CKI3AHbIMU, HO B J0-
60oM cnydyae — pacnatuHbiMu (puc. 7.6). Macca-
XUPCKMe [ABEepV TOPOACKMX W NPUrOPOAHbBIX
aBTOOYCOB OTKPbIBAIOTCA W 3aKPbIBAKOTCS, Kak
npasw/io, C MOMOLLbIO NMHEBMATUYECKUX Mexa-
HW3MOB, YNpaBNSEMbIX BOAWUTENEM.

Ky3oB MmexayropogHero aBTobyca A0/DKEH
MMETb JOCTATOYHO BMECTUTESIbHBI OTCEK 4151
6araxa. Hanbonee yacTto 3aT0 obecneumBaeTca
NPUMEHeHNneM MOoNyTOpasTaXHOW KOMMOHO-
BOYHOW CXEMbl, KOrga naccaXupckuii oTcek
pacnonaraeTcsi B BEpXHeli yacTu Ky3oBa, a 6a-
raXHbli OTCEK — NoA, HUM B LIEHTpasbHOW
yactun (puc. 7.7).

Puc. 7.6. .Jaepn ropoAckoro asTobyca

Pvc. 7.7. TonytopasTax<Hblii aBTO6YC

Puc. 7.8. JlyxaTax<Hbl i aBTOGYC

WHoraa anst noBbllWEHNs1 NacCaXMpPOBMECTUMOCTM Ky30Ba Kak ropoAckux, Taku Mexoayropog-
HbIX aBTOGYCOB AeNaloTCs ABYX3Tax<HbIMM (puUC. 7.8), C YCTAHOBKOW B Cas/loHE NIECTHULILI Mexomy

aTax<amu.

OkHa aBTO6YyCa (BeTpoBOe, 60KOBbIE, 3a[HEE) BbINOHAT PasHbIMU N0 DOPME N KOHCTPYKLUUA
M 4acTo BK/1IEMBAIOT B NPOEMbl Ky30Ba /151 MOBbLILLIEHUS €ro XeCcTKOCTU.

10. 3aka3 Ne 1031.
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CuaeHbsl B aBTOBycax [ NacCaxupoB W BOAWTENEH UMEIT pas3fIMuHyo KOHCTPYKUuo. Cuae-
Hbsl MACCAXMPOB MOTYT GbiTb Kak PEry/MpyeMbIMi, Tak U HeperyimpyeMbiMu. Heperynupyembie
CUAEHbA MPUMEHSIIOT B TOPOACKUX, PErynmpyemble — B MeXAyropofHbix aBTobycax. Mocnegve
BbIMNOSHAIOT B BUAE NOJYCNa/IbHLIX KPecen ¢ M3MEHSIEMbIM YITIOM HakK/oHA CMUHKKU, C NogyliKamm
W CNVHKamy MOBbLILWEHHON MArkocTU. CuaeHbe BoAWTENs, O6bIYHO PEryIMPYIOT B MPOAOSLHOM
HanpaefeHnK, Mo BbICOTE W MO YI/y HAaK/IOHA CMUHKM, YacTo OHO 6biBaeT 060pYyA0BaHO aMopTU3U-
pylolLieli NoaBeckoi, KoTopasi racuT koneGaHusi CUAEHbsl, BO3HMKAlOUIME MPU ABUMKEHUW MO He-
POBHbIM [lOpOram.

KABVHbI M KY30Bbl MPY30BbIX ABTOMOBW/IEN

py30BOi aBTOMOGW/Ib UMEET KabuHy U rpy30BOI Ky30B.

KabvHa npeacTaBnsieT CO6G0M XeCTKyl CBapHY LeNbHOMETa/IIMYECKYI0 KOHCTPYKLMIO, COCTO-
ALLYI0 U3 Kapkaca KpbilKn, BepXHeW, 3aAHeli 1 60koBbix naHenei. KabuHbl rpy3oBbix aBToMobunei
6GbIBalOT KaNOTHOrO M 6eckanoTHoro Tvna (puc. 7.9).

Nepn KabuHbl MMEIOT OMnyckalolmecs cTekna u NoBOpPOTHble (HOPTOYKWU. TMogbem W omycka-
HUe CTeKOs1, a Takke UX cmkcaumsi B l060M HeoBXOAMMOM MOJSIOXEHUN, OCYLLECTB/ISIKOTCS NpW Mo-
MOLLUY CTEKI0MOABEMHMKOB, PACMOJIOKEHHbIX BHYTpY ABepeil. B 3akpbITOM MOMOXeHWU ABepu
yAepX1BalOTCA NOCPefCTBOM ChneumasibHbIX 3aMKoB. BeTpoBble cTekna —TpaBmo6e3onacHble,
TYnNa TpUMekc.

CungeHbe B KabuHe MOXeT OblTb ABYX- WM TPeXMeCTHbIM. OHO BbIMOSHAETCA O6WMUM A5
BOAUTENSI M NACCAaXMPOB WM pasfefibHbiM. [py pasfenbHol KOHCTPYKLMU CUAEHbE BOAUTENS
Jenaetcs perynupyemMbiM B FrOPU3OHTa/IbHOM W BEPTMKa/IbHOM HanpasfeHusX, a Takxke Mo Ha-
KOHY NOAYLWKN W CNUHKU. KabuHa MarucTpasibHbIX TAraveik obopyayeTcsa OfHUM WM ABYMS
cnasibHbIMW MecTaMW, KOTOpble pacnofiaralTcs 3a CNUHKOW cufaeHbs wm ceBepxy. CnasbHoe
MecTO, pacnosioXeHHoe CBepxy, AenaeT kabuHy 6osee KOMNakTHOM B NPOAOSIbHOM Hampasfe-
HUW, HO yXydwaeT ycnoBus oTAbixa. Kpome Toro, kabuHbl TshKenblX MarncrpanbHbiX Tarauvei
060pyAoBaHbl KyxHeli 1 yMblBa/bHUKOM, TENEBU30POM, KOHAULMOHEPOM, XONOAWbHUKOM, Ty-
aneTtoMm, CUCTEMOl CNYTHWKOBOW HaBurauum u gp. ycTpoicteamu. [nA CHUXeHua 3atpaT
Ha MPOU3BOACTBO HEKOTOPbIE (OMPMbI-M3TOTOBUTENN MPUMEHSAIOT ANA MOAENbLHOT0 psfa rpyso-
BbIX aBTOMOGUE OfHY U Ty Xe KabWHY, HO B Pa3HbIX WUCMOIHEHUSIX: CO CNasibHbIM MECTOM WX
6€e3 Hero, C HU3KOW WM BbICOKOW KpbIenh U T. 4.

Kab6uHbl, pacnonioXeHHble Haf ABUraTeNieM, YacTo AenaloT OTKMAbIBAIOWMMUCA HA NepeaHux
LIAPHUPHBIX onopax. 370 o6neryaeT AOCTYN K ABUraTesio u apyriM arperatam. [pu OTKMHYTOI Ka-
6VHe ee Macca ypaBHOBELUVMBAETCS MPYXUHaMW, KOTOpble PacrosioXeHbl MOf NepefHeil YacTbio
KaGWHbI 1 YNMpaloTCcsl B NOMEPEUnHY pambl aBTOMOGWAS. B 3agHeil YacT kabuHbl YCTaHOB/EH 3a-

Puc. 7.9. Tunbl KabwuH: a — KanoTHbI; 6 — 6GecKanoTHbI
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MOPHbIi MEXaHW3M, KOTOPbIA WCKIHOYAET CaMOMNPON3BObHOE OTKUAbIBAHUE KabWHbI MpU ABUXKE-
HUKU. YacTo Ans nogbema KabuHbl UCMOMb3YeTCA MMAPOLMAMHAP, AAB/EHME B KOTOPOM CO34aeTcs
HacoOCOM C pPy4HbIM MPUBOZOM.

KabuHbl cOBpeMEeHHbIX rPy30BbiX aBTOMOGW/IEN MMET COGCTBEHHYO CUCTEMY NMOAPECCOPUBAHMS.
T. €. KPenaTcs K paMe He XeCTKO, a C MOMOLLbIO YNPYrvX U racAamMX 31IEMEHTOB: PE3VHOBbIX MOAYLUEK,
NPYXVH, aMOPTU3aTOPOB. Takast KOHCTPYKUMSA MO3BOMSET Y/yuLUTb YCI0BKSA paboTbl BOAUTENS.

[py30BOI1 Ky30B MOXET BbINOMHATLCA B BMAE GOPTOBOI nnatdopmbl (aBTOMOGUAM 06LLEro
HasHa4yeHus), caMocBa/ibHbIM, B Buae (pyproHa, LUMCTEPHbI U T. 4. (CneunannsnpoBaHHble aBTo-
mMo6unn). VHorga Ha MecTo rpy30BOro Ky3oBa yCTaHaB/MBaeTCs TeXHosornyeckoe obopyaosa-
HVe: NOABLEMHbIA KpaH, NoXapHas necTtHuua, Komnpeccop uT. 4. (CneunanbHblie aBTOMOOWN).

BopToBas mnatchopma COCTOMT 13 OCHOBaHUS, nona u 6optoB. OCHOBaHWE BK/OYAET NPOLO/Ib-
Hble 1 nonepeuyHble 6asikv, K KOTOpPbIM NPUKPEen/eHbl Mof, HEMOABWMKHbLIA NepefHwiA 6opT, a Takke
OTKUAHbIE BOKOBbIE U 3afHWI 6opTa. OTKMAHbIE 60pTa COeAMHEHbI C OCHOBAHMEM M1aTqopMbl C No-
MOLLbIO MeTeNb, a nepegHuii 60pT— HEeNOABMXHLIMU CTOWKamMu. B NOAHATOM MOMOXEHUW OTKMA-

Puc. 7.11. Cneunanu3npoBaHHble Ky30Bbl
rpy30BbIX aBTOMOOWNER: a — KapbepHbIii
camocBan;, 6 — dyproH Ha waccu MA3;

Puc. 7.10. Ky3oB u3 caHABuY-naHenei B — UMCTepHa Ha wwaccn KamA3



Puc. 7.12. MeTog rugpodopMoBaHma ANns ums-
rOTOB/IEHNA CTaflbHbIX Ky30BOB. Ha pucyHke
nokasaHa nocnefoBaTefIbHOCTb CO34aHus
JIOHXepoHa Ky3oBa MeTofoM ruapotopmo-
BaHUsA

845

Hble 6opTa yAepXuBaloTCA cneunasibHbIMK 3a-
nopamu, pPacrnoniOXeHHbIMU B yrfiax coeguHe-
Hus 6opToB. BopToBas nnartcopma B cbope
MpUKpenaeHa K pame aBTomMoouns.

BopToBble nnatdopmbl 06opyayrOTCA A0-
NOMHUTENbHBIMU  YCTPOCTBAMU,  KOTOPbIe
o6ecneunBaloT BO3MOXHOCTb HapawuBaHus
BbICOTbl GOPTOB U YCTAHOBKY TEHTA.

Mpon3BOACTBO CMeunanM3npoBaHHbIX Ky-
30BOB SIBMIIETCA OTAENbHON NOAOTPAC/bIO B aB-
TOMOGU/IbHON MPOMBILLIEHHOCTA U 3a4acTyio
CBA3aHO C NpYMEHEHNEM BbICOKVX TEXHOJOTUIA.
OoyH 13 NpUMepoB — peqpKepaTopHbIi Ky-
30B, TO €CTb (DYProH, nNpeAHasHauYeHHbIl ansa ne-
peBO3KM CKOpPOMOPTALLMXCA TOBapoB. B cospe-
MEHHbIX KOHCTPYKLMAX TakMX Ky30BOB KX CTEHbI,
non 1 NOTOMIOK U3roTaB/IMBAKOT M3 Tak Ha3blBa-
eMbIX CaHABu4-naHenen, npeacTaBnsoWmMX Co-
60/l Nerkme 1 MNpoudHble TPEXC/OWHbIE NaHenw,
BK/IOYAIOLLME HAPYXXHYIO W BHYTPEHHIO 006-
LUMBKM, Me>Kay KOTOPbIMU pacrofiaraeTcs Croin
TEeNn/ION30/IALMOHHON NeHbl (puc. 7.10). Mpume-
yaTteslbHO, YTO CTEHbI, MO/ W MOTOSOK Npu coop-
Ke CKknemBaloTCcs Apyr ¢ ApYrom.

K nepepgHeii cTeHke pedppuxeparopa cHapy-
XU KpenuTca cneumasibHas XoNnoAwbHas ycTa-
HOBKa, MO3BO/AOWAA MOAAEPKUBATbL B 3aKpbl-
TOM npocTpaHcTBe dhyproHa 3aAaHHbIli Temnepa-
TYPHbIA pexumM. OB6bIMHO Takue YCTaHOBKW MMe-
0T @BTOHOMHbI WCTOYHWK NUTaHns (HebosbLUol
A3C) wm nuTtatoTcs oT 60PTOBOI CETU TArava.

Pa3Hoo6pasve cneymann3mpoBaHHbIX Ky-
30B0B (puc. 7.11) cBA3@aHO C HEOOGXOLAUMOCTbIO
obecneunTb NepeBO3Ky pas/NyHbIX TUNOB Py-
30B (kuAakve, rasoobpasHble, Cbinyyne, B3pbl-
BOOMacHble, HerabapuTHble, CKOpOMNopTALMe-
csl, 06beMHbIE U T. 4,).

MATEPWAJIbI ONA N3rOTOBJ/IEHVA KY30BOB

TOHKOJIMCTOBASA CTAJIb

BONbLWNHCTBO KY30BOB COBPEMEHHbLIX aBTOMOOWIEA BbINOHEHbI W3 JIMCTOBOM CTa/M TOJLLUMHOWN
0,6-3,0 MMm. Hapsiny ¢ HW3KOYrnepoaucToi CTasibld B NOC/EAHEE BPEMS aKTUBHO MPUMEHSIETCS
HM3KO/lerMpoBaHHas TOHKONMCTOBAsA CTaslb, KOTOpas, C OAHOM CTOPOHbI, XapakTepusyeTcs NoBbl-
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LUEHHOWM NPOYHOCTLIO, & C APYroil — COXpaHsieT «NoAaT/IMBOCTb», HEOOXOAUMYIO AN CNO>KHON 1 ry-
6OKOI LITAMMNOBKM B OFPOMHbIX FMAponpeccax, KOTopble 0OblYHO WCMO/b3YKTCA MPU U3roToBMe-
HUM KY30BOB.

CoBpeMEeHHbIe BbICOKOMPOYHbIe CTa/IM NMPUMEHSIOTCA ANA NaHeneii Ky3oBa, KOTopble BOCMpU-
HMMAIOT Camble BbICOKME Harpysku OT U3rnbatolmx v KpyTALWMX MOMEHTOB WM NpW MOM/IOLLEHUM
3HEPrM CTONIKHOBEHUS. VIcnonb3oBaHWE TakMX BbICOKOMPOYHbIX CTasieil NO3BONMSIET U3rOTOBNATb
Ky30BHble MaHenn 6osiee TOHKMMU, YTO NPUBOAUT K 3KOHOMUM Macchl. B HEKOTOPbLIX COBPEMEHHbIX
aBTOMOOU/IbHbIX Ky30Bax A0 50 % /IMCTOBOW CTan SIBNSIETCS BbICOKOMNPOUYHOWA.

Xotsi hopmypoBaHWe naHeneli rmapornpeccoM OCTaeTcsl CaMbiM PacnpoCTpaHeHHbIM CMoCo-
6om AONA U3rotoBneHna CTasibHOro Ky3oBa, B HacTofllee BpeMs pa3BMBaeTCA TEXHO/I0rMA Ha oc-
HOBe ruapodhopmoBaHua (puc. 7.12), npy KOTOpPOM CTaslbHas Tpyba-3arotoBka paclumpseTcs
B hOpMe VMMY/IbCOM BbICOKOTO BHYTPEHHEro rMapaB/iMyeckoro JaBfieHus. 3T0 — aibTepHaTuB-
HbI MyTb CO34AHUS 3aKPbITbIX MOMIOCTEN Ky30Ba; MO>KET WMCMO/b30BaTbCA, 418 (hOPMMPOBaHUS
CTOEeK ABEepU, YCUNUTENe KpbIln, OKOHHbIX pam Wi AeTaneil nepegka.

AJTIOMVHMEBBIE CrJ/1ABbI

OCHOBHbIM  MPEVMYLLECTBOM UCMO/Mb30BaHUA aSIIOMUHUEBLIX CMIABOB SIBASIETCA WX Masiasi MnioT-
HOCTb. Macca Ky30Ba 13 a/lloMUMHWEBOIO Cr/iaBa MO>KET 6biTb NPUGM3UTENBHO B ABa pasa fierye ak-
BYB&/IEHTHOMO CT/IbHOTO KY30Ba C TaKUMU ke XapaKTepucTUKaMmn Mo >KeCTKOCTW W NacCuBHOl 6e3-
OMacHOCTW. AMIOMUHWIA MeHbLLIe KOPPOAMPYET, T. K. 3alLMLIEH NOBEPXHOCTHOM OKWUCHOMN MNIEHKOA.

[NaBHbI HEOCTATOK a/IIOMUHUSI — €70 CTOMMOCTb, KOTOpasi CYLLECTBEHHO BbilE, YEM Y aHa-
JTIOTUYHOV BbICOKOKAUECTBEHHOM CTann. AMIOMUHWIA Xy>Ke NOLAAETCS KOHTaKTHOW CBapke, Yem -
cToBas cTa/lb (CBapka asloMUHWSI TpebByeT 4pesBblYaiiHo TOYHOTO KOHTPONSi CBApOYHOro TOKa
¥ BPEMEHU KOHTaKTa). AJIIOMUHUIA paHblUe UCMOMb30BAJICA TOMLKO Kak MaTepuan Ans asuratenei,
KOpo6OK nepefay v yacTeil nogseckn. B Ky30BOCTPOEHWM a/IIOMUHUIA HAUYMHAET MUCMOMb30BaThLCS
[/ OTbEMHbIX YacTeil Ky3oBa (ABEpW, KamoT U KpbllKa GaraxHuka), B pesy/bTate 3KOHOMMUTCS
mMacca M aJIlOMUHMEBbIE YacTW MOTYT 6biTb COGPaHbl OTAELHO M 3aTEM MPUCOEAMHEHbI K Ky30BY
MeXaHU4YeCcKUMM CpeACcTBaMM; 3TO MO3BOMSIET U36eXaTb MHOMMX TEXHUUYECKUX NPo6rem, CBsi3aH-
HbIX C 3TUM MaTepuasioMm.

B TO e BpeMsi CYLIECTBYIOT KOHCTPYKLMM YacTWYHO (puC. 7.13) WM NOSIHOCTLIO a/IloMUHNE-
BbIX Ky30BOB, Harnpumep NpocTpaHcTBeHHas pama ASF covpmbl Audi, MPOU3BOACTBO KOTOPOrO
Tpeb6yeT CYLLECTBEHHOW MOAEpPHU3aLMM TEXHOMOTMYECKOrO NpoLecca.

Puc. 7.13. OnemeHTbl nepefHeli yactu Ky3oBa W3 aslloMUHUSA
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MAACTMACCHI (NMAACTUKW)

MnacTmacchl SABASAOTCH aNbTEPHATUBOWA aIlOMUHUIO, a Takke 06ecneynBaloT CHMKEHNE MaccChl Ky-
30Ba. OfHaKko WX NMPUMEHEHVE CTa/IKMBaeTCsA C NpobaemMamn NOBTOPHOWM nepepaboTku (peumpkyns-
Lum). OTCyTCTBME KOPPO3MN — 3TO pesy/ibTar UCMOo/b30BaHUS M1acTMace, XOTa matepuasibl 3TW AB-
NA0TCA TPYAHbIMU s nepepaboTkn. CerofHs U3roToBUTENN CTPEMSTCH OFPaHNYUTb NPOM3BOACTBO
HECKOMbKUMWN YMCTBIMK MacTMaccaMu, Cpean KOTopbiX Hambonee ucnosb3yemMbiMU SBASIOTCA: NoAu-
amup (HeinoH), nonvkapboHaT, NoAN3TUAEH, NOAUNPONWAEH W NonAMypeTaH. Mnactmaccsl, cogepxaliye
rasbl U paspyLualolime 030HOBbLIN €O, Hanpumep, noamsuHuAxnopug (PVC — Polyvinyl Chloride)
n nonutetpadpTopatuneH (PTFE) BbIxoaAaT 13 obpalleHus.

Mnactmaccbl NOBCEMECTHO MPUMEHSATCA Tam, rae UX npevMyliecTsa oYeBWAHbI, HanpumMep
B hopmMOBaHHbIX 6amnepax, B KOTOPbIX COMPOTUB/IEHNE HE3HAUYNTESIbHOMY paspyLUeHWIo Npu yaa-
pe SBNseTCA Ype3BblYaliHO LEHHbIM.

KOMIMO3UTHBLIE MATEPUAJIbI

KomnosnTHble maTepuasibl COCTOST M3 ABYX U 6onee hrn3nyeckmx WM XMMUYECKUX KOMMOHEHTOB,
MPOYHO COEAMHEHHbIX Me>kay c060i. OCHOBHOE MPEeUMMYLLECTBO KOMMO3WUTHbIX MaTepuanos
B TOM, 4YTO OHW 06M1afaloT KOMOUHALME CBOWCTB, KOTOpble HE MPUCYLUM OTAE/bHbIM KOMMOHEH-
Tam. HasBaHHble MaTepuasibl MOryT GbiTb MOJyYEHbI CMEKAHWEM 4YacTul, COejUHEHWEeM C/OEB pas-
JMYHbIX MaTepVasoB WM apMUpOBaHMEM OAHOTO martepuasa BOJIOKHaMu ApYroro.

MepBbIM KOMMO3UTHBIM MaTeEpPUasioM WCMOMb30BaHHBIM B Ky30BE TPaHCMOPTHOIO CpeacTsa
6bin cteknonnactuk (GRP — Glass Reinforced Plastic), B KOTOpOM nonuactep wim 3anokcuaHas
CMO/ia CoefiMHeHa Co CTEK/I0BOSIOKHOM. B roToBom u3fenun CTeknoBOSIOKHO obecneynsaeT 60/b-
LYK 4acTb MeXaHN4YeCcKoi MPOYHOCTN, B TO BPEMA KaK OCHOBa M3 CMOJT noaaepxunBaet CbOpMy n
ob6ecneymBaeT yao6CTBO 06paboTKM MOBEPXHOCTU.

AnbTEpHATUBHLIA NOAX0A WUCMoNb3yeTcs B MCToBON oTamBke (SMC — Sheet Moulding
Compound), B KOTOPOI1 TMOKNE NCTbI YKPEMIEHHO CMO/bl NMOATOTOB/IEHbI W 3aTEM CMPECCOBaHbI.
MeHbLuMe, HO 60nee TONCTble, KOMMOHEHTbI MOrYT 6biTb CHOPMUPOBAHbLI W3 FYCTOTO SIMTLEBOIO
komnayHgaa (DMC — Dough Moulding Compound). Hanbonee 4acto MCrnonb3yemblii «kapkac» BO
BCEX 3TUX MaTepuaniax — CTEK/IOBO/IOKHO, KOTOpPOe SABNAETCH AeLleBbIM, KaYeCTBEHHbIM U UMeeT
OYeHb BbICOKOE OTHOLLUEHME XEeCTKOCTW K Macce. [ I8 crneuuasbHOro nprMeHeHns B JOporocTos-
LLWX KOHCTPYKLMAX UCNOMb3YIOT 6o/iee XecTkoe U NPOYHOe YrepoaycToe BOMIOKHO — KeBnap, OHO
4acTo UCMosb3yeTCs B KayecTBe OCHOBbI MPY M3rOTOB/IEHUM «KOKOH@» FOHOYHOro aBTOMOGUSSA.

Pa3nnyHble TWMbl CMOMCTbIX MaTepuasioB MOMYYnIM Has3BaHwe caHasuuy-naHenu (Sandwich) —
B BWAE NIACTMacCOBbIX CNOEB ME>KAY TOHKMMYW CAOAMU CTam. [MaHenwn, caenaHHble 13 Takoro Tu-
na matepuana, MoryT AeicTBoBaTb Kak athheKT1BHbIE LUYMOMNOrIoOTUTENN.

OKPACKA 1 KOPPO3MOHHAA 3ALLNTA KY30BOB

OfHa 13 OCHOBHbIX MPUUMH, CHUXAIOLLMX CPOK CNYX6bl COBPEMEHHOI0 Ky30oBa — €ro Kopposwusi.
Nesi npefoTBpaLLeH/e 3TOro NpoLecca Ky30B BO BpeMsl MPOM3BOACTBA MOABEPraeTcs psigy TEXHO-
JIOTUYECKUX OmepaLuii. BaxHylo posib Mpu 3TOM WrpaeT KauyecTBO OKPAcKWM Ky30Ba, OT KOTOPOi
3aBUCUT KaK KOPPO3WOHHAs CTOMKOCTb, TaK U NpUB/eKaTe/lbHOCTb BHELLUHETo BUAa aBTOMOGUAS.
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Cywika

MpombiBKa 3nekTpochopes

Okpacka WHdpakpacHaa J1akMpoBOUHbIiA CyLika
nosnocreii cywka cnoi

Puc. 7.14. TexHONOTNYECKNIA NpOLECC OKpackn Ky3oBa

Moaxon, K 3awwmTe OT KOPPO3UW Y OKpalLMBaHWUIO CTasl ropasfio 6onee ctaHA4apTU3NPOBaHHLIM
3a nocnegHue 20 nieT. Ceiiyac OCHOBHbIM CMOCO60OM @HTMKOPPO3MOHHOW 3alyTbl Ky30Ba SBAseT-
CS1 MOKPbITME NIMCTOBOV CTa/IM C OAHOM WM 06enX CTOPOH CMI0EM LMHKA WM ra/ibBaHU3MPOBaHNe
ee [0 npeccoBaHusi. 3Ta 3awWyTa 06bIYHO NCMOMb3YeTCs /1A TeX YacTeil Ky30Ba, KoTopble 6osblue
BCEro NOABEPXEHbI KOPPO3UWN: AHULLE, KPblIbA, NaHen ABepu, BHYTPEHHME CTOPOHbLI apokK Konec
N Apyrve BaxkHble YacTu Kapkaca. HekoTopble M3rotoBuTeNn, OfHaKo, obecneynsatoT MosHyto 3a-
LMTY Ky3oBa, mcnosb3ys 100 % -Hoe ranbBaHu3vpoBaHme ctanu. oBbiweHHas 3¢(heKTUBHOCTb
OCHOBHOI 3aWpTbl OT KOPPO3UWM YMEHbLUMIA NOTPEGHOCTb B AOMNOMNHUTENIbHOM 3alMTHOM MOKPbI-
™K1 gHuwa. Macca MacTvkv, HaHOCUMONM Ha AHuULe Ky30Ba, coctasnsieT 10-18 kr. JanonHuTenbHble
mMaTepuanbl, B BuAe M30NMpPYHOLLei MacTukv (B 6OMbLUMHCTBE Cy4aeB MOAMBUHWAXIOPWL), HaHO-
CATCA Ha Ky30B BPYYHYIO WM B KPUTUYECKMX LLIBAX— PO6OTOM. [3Tanu, Hambonee noAsepxeHHble
BO3JEe/CTBMIO BblGPACLIBAEMbIX U3 MOA KOMEC KaMHel, U3roTaBnMBalOT U3 MEXaHWYECKN CTOWMKMX
naacrmacc.

Okpacka Ky30BOB Ha COBPEMEHHbLIX aBTO3aBofax - MHOroaTanHblii npouecc (puc.7.14). B pe-
3ynbTarte Kpaco4yHOe MOKPbITUE COCTOUT M3 HECKOSIbKMX C/I0EeB:

— 3aWMTHbIA €O, nonyyYaemblii anekTpodopesom (20-30 MKM);
— rpyHTOBKa (0KO/1I0 35 MKM);

— OCHOBHOW OKpacou4Hblii croli (35-45 mkm);

— nakvpyowwmii cnoin (40-45 MKm).

B oTBeT Ha 3anpocbl NOTPe6GUTENs TEXHOMNOINA OKPAaCKU CTaHOBUTCA 6osiee CnoxHo. Okpacka
TMNa MeTasl/iuK ¢ fJobaBneHnemM anloMUHWEBON Nyapbl NPUMEHSETCA ANA 3HAUYUTENIbHOU 4vacTu
NErkoBbIX aBTomMob6uneli. Bce Gonbluee KONMYECTBO M3roToBWTENeR npegnaraet Apyrod Tvn no-
KpbITUS — nepnamyTp, B KOTOPOM BW3yasibHbl 3pDeKT 4OCTUMHYT BKpan/eHWEM B C/IOA Kpacku
yacTuL, Croapl.
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KY30B N ASPOANHAMUMKA ABTOMOBW/IA

MoHATVe «aspofuHaMuka aBTOMOGWUNS» BKIOYaEeT B cebs MHOTO acrnekToB, BaXHeEMWVMU U3 Ko-
TOPbIX ABNAITCS:
— obecneyeHne MVHUMaIbHON CWMbl COMPOTUBAEHUS BO3AyXa NpY ABVXKEHWUM aBTOMOGUAA C Le-
/b0 YMEHbLUEHNSI pacxofa TOMAmBa Win NOBbILLEHNS CKOPOCTU [BWXEHUS;
— YyMeHblUeHVe aspofMHaMUYeckoli NOABLEMHOW CWbl, CTPEMSLLECs OoTopBaTb aBTOMOOW/b
OT [JOPOTY U CHVKaIOLLEel CLensieHne Kosec C AOPOXHbIM MOKPbITUEM;
— CHWXeHWe 3arps3HeHns CTeKOon, pydyek ABepei n Apyrux nosepxHocTeli aBToMobuns;
— obecneyeHne ONTUMasIbHbIX BO3AYLUHbIX MOTOKOB A/11 CHaGXeHWs asuratens BO34yXOM, ero
OX/TXEHUS, BEHTUNALMN Ca/IoHa;
— CHWXEHMe a3poAVHaMMyecKoro Lyma.
Ky3oB aBTOMOGU/A, OCOGEHHO NErKOBOrO, Kak Haubonee kpynHas 4YacTb aBTOMOOGWASA, OKa3bl-
BaeT pelualoliee B/USHME Ha XapakTep B3avMOAeNCcTBMS aBTOMOOGWASA C BO3AYLUHOW Cpepoii.
A3pofuHamuyeckoe CONpPOTMBAEHUE (WM COMPOTWB/IEHNE BO34yxa), KOTOpOe MellaeT ABu-
ratbCA aBTOMOOW/IO Bnepefd, Pe3ko yBenmumsBaeTcs (B KBaApaTUYHOW 3aBMCMMOCTM) C POCTOM
CKOPOCTW [ABWXKEHWS, a Takke 3aBWCWT OT MoWaan MOMepeyHoro CevyeHnss aBToMOGWIS U co-
BepleHcTBa (hopMbl Ky30Ba, KOTOpoe onpegensercs KoahduuMeHTOM BO3AYLIHOTO COMpOTUB-
neHna Cx. OCHOBHOI C€Moco6 yMeHbLUEHWS a3pOAMHAMUYECKOro COMPOTUBEHNA — CO3AaHue
aBTOMOOWIEN C HU3KMM KO3PPULMEHTOM CX, YTO OCOBEHHO aKTyaslbHO A/11 BbICOKOCKOPOCTHbIX
aBTOMOGWNEN (Nerkosble, CNOPTVBHbIE). OOLUMPHBIE VMCCNEeA0BaHNA a3pOANHaAMYVKA, NPOBELEH-
Hble 3a mocnegHne 40 fieT, NO3BOAMAW YMEHbLUNTE KoaddpuumeHT CX NerkoBbix aBToOMObGWNei
npakTM4yeckn B fABa pasa M CIKOHOMUTb
B cpegHem okono 15 n tonnveBa Ha 100 kv

ggg’ nytn (puc. 7.15).
0j45 3T0T 30ChEKT AOCTUMHYT 3a CHET BbIGOpa ONTK-
0.40 MaJTbHbIX YII0B Hak/IoHa naHeneli ky3osa (BeTpo-
035 BOrO W 33fjHETO CTEKOJ, KarnoTta, KPbiLK1 Garak-
0.30 HUKa W T. [.), YA2UIEHAN C NMOBEPXHOCTU Ky30Ba
0.25 MefIKMX BbICTYNaloWmx Aetanein (BOA4OC/UBHBIX
1960 1970 1980 1990 2000 XXeNOo6KOB Ha Kpbile, 0604KOoB hap, pasmeLLeHun
Fonb! LLIETOK CTEK/T00UMCTUTENEN B HULLIE MOZ KarnoToMm),

npyaaHWe OCTaBLUMMCH BbICTYMAIOWMM JeTaIsM,
Puc. 7.15. CHuxeHune koadpdumuneHta Cx ner- HanpymMep 3epkasiaMm, aspoAnMHamMmnyeckmx gopm,
KOBbIX aBTOMOGW/Eel B KOHLEe XX Beka CrNaXnBaHNA OCTPbIX YI/I0B Ky30Ba (puc. 7.16).

Puc. 7.16. lameHeHue aspogMHaMMyeckmx CBOICTB Ky3oBa aBTomob6uneli BA3
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Ky30B COBpeMEHHOro /1IerkoBoro aBTOMO-
6uns B npochuib HanoMUHAEeT camosieTHoe
Kpbino (puc. 7.17).
[MoaToMy npy OBWXEHUM Ha aBTOMO6WUb
AelicTByeT aspojuHamuyeckas nogbeMHas
cuna, KoTopas yxyAalwaeT ynpaB/isieMoCTb,
YCTOWYMBOCTb W 6€30MacHOCTb ABUXEHUS.
Mpn rpaMOTHOM MpoOeKTUpoBaHUn opmbl
Ky30Ba noAbemMHas cuna MOXeT ObiTb cylle-
CTBEHHO CHUWXeHa, 60siee TOro, MOXeT OblTb
obecrneyeHa cuna, npwxumarowas aBTOMO-
6unb K pgopore. WHorga ona yBenmyeHus Puc. 7.17. Ky30oB COBpPEMEHHOro N1erkoBoro
npyxnumarowen cuibl NPUMEHAIOT AONONHU- aBTOMOGUNA
TeflbHble KY30BHbIE 3/IEMEHTbI — CMONAepbI

N aHTUKPbIIbA (Mpothunb nepeBepHYTOro caMosieTHOro Kpbina) (puc. 7.18). BenuumHa aspo-
OUHaMMYeCKol npwxumarowen cunbl 418 rOHOYHOro aBTOMOOGWAS MpYU ABMXEHUU Ha 60/b-
LUO CKOPOCTM MOXEeT B HECKO/IbKO pa3 npeBblliaTb ero Bec.

AspoguHamMuka rpy30BbIX aBTOMOGMNEN U aBTOOYCOB XYXe, YeM Y JIETKOBbIX, YTO 06bACHSAETCA
HEBO3MOXHOCTbIO NPUHUMMNNANILHO NOMEHATb (hOpMYy Ky30Ba: 419 ONTUMasIbHOro pasmeLleHuns
rPy30B U NaccaxupoB OCHOBAa Ky30Ba [O/hKHA NPUONMxarbCs K NpsAMOYrosibHOMYy napasisienenu-
negy. Mpasga, v BAUAHWE a3pPOAMHAMMKM Ha 3KCM/lyaTauMoOHHble CBOWCTBA Takux aBTOMobGuneit
MeHbLUE, YTO CBA3aHO C 6osiee HU3KMMU CKOPOCTSAMU ABWXEHUSA TPY30BMKOB W aBTOOYCOB.

Tem He MeHee B MocfedHue rofbl KabuHbl M Ky30Bbl Ha3BaHHbLIX TPAHCMNOPTHLIX CPEACTB Npo-
EeKTUPYIOTCA C y4eTOM a3spofuHaMuyeckux TpeboBaHuil. 3TO NPOsSBASETCS B npujaHun kabuHam
60/1€e OKpyr/biX OPM, YBENMUYEHUN YIia HaK/IOHA BETPOBOrO CTekna, YCTaHOBKE Mexomy KabuHOM
1 Ky30BOM aspoguHammnyeckmx obTekaTtenell u 3akpblikos (puc. 7.19).

Puc. 7.18. Cxema yCTaHOBKM aspofuMHaMUYECKUX 3/1€EMEHTOB Ha TOHOYHOM aBTOMOGUIE:
1— nepepgHee aHTUKPbLINO; 2 — HGOKOBasa cekuusa; 3 — 3aAHee aHTUKpbIIO; Pip P2, P3 — aspoau-
Hammuyeckvie MpvpkMmaroLme cusbl NepefHero Kpbiia, 60KOBOW CEKUMM U 3a[Hero aHTUKpblia co-
OTBETCTBEHHO
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Puc. 7.19. KabuHa rpy3oBoro asToMobuns Puc. 7.20. MpoTtuBorpsseBbie ob6Tekarenu
Volvo FH aBTomMo6uUnAa KamA3

3arpssHaemMocTb NoBepXHOCTell Ky30Ba onpeaensieTcs ero popMoii, pacrosio>KeHeM BbiCTyna-
IOLLWX AeTanei U yunTbiBaeTcs KOHCTPYKTOPOM MpU NMPOEKTMPOBaHWK Ky30Ba. VHoraa A CHUSKeHWs
3arpsi3HIEM OCTU GOKOBBIX WM 3aAHUX CTEKOST Ha Ky30Be YCTaHaB/IMBAOT AOMNOSHUTE bHbIE a3poau-
Hamuueckue yctpoiictea (puc. 7.20), BO3AYLUHbIA NOTOK OT KOTOPbIX OTGPACLIBAET SIETALLYHO rPsi3b.

848

KY30B W BE3OMNACHOCTb ABTOMOBWIA

PacnpocTpaHeHO MHeHWe, 4YTO YeM MpPOYHee Ky30B aBTOMOOWSA, TeM aBTOMOOUNb Ge3onacHee.
B fe/icTBUTENBHOCTM 3TO MHEHMWe T/Ty60KO OLMB0YHO. XOTS aBTOMOOWbL CO CMATOW B rapMOLLIKy
B pe3y/bTare aBapuv nepefHeli 4acTbio MPOW3BOAUT FHETYLLee Breyat/ieHne, HO A1 NacCaXxunpos
3TO MOXeT cTaTb cnaceHumeMm. Ecim caenaTb Ky30B aBTOMOOW/IS MPOYHbIM, Kak y TaHka, TO npu
CTO/IKHOBEHMWMN CO CTEHON Npu ckopocTu 50 KMm/4, nepegHss 4actb AedopmupyeTca He 6onee yem
Ha 10 cMm. Mpu 3TOM Ha naccaxmpos OyAeT AelicTBoBaTb 3amegieHne 100 g, a 3TO 3HAYMT, YTO UX
BEC B MOMEHT yapa yeenmumtcs B 100 pa3. Takoil NMpouHblii aBTOMOOUIb OCTAHETCS MPaKTUYecKu
He MOBPEeXAEHHbIM, Yero Henb3a OyAeT cka3aTb O HAXoAAWMXCA B HeM Nogsax. Ky3oBbl cOBpeMeH-
HbIX aBTOMOGMNEl cneunanbHO NPOEKTUPYHOTCA TakuM 06pa3oM, yToObl ero nepefHss  3af4Hss
YacTn Hecylleli KOHCTPYKUMU Nerko Aed)opMMpPOBa/IUCE Y MO MOTNOTUTL GOMbLUYID YacTb KMHE-
TUYECKOWN 3HEeprun CTONKHOBEHMWS B TEUYEHWME HECKOSIbKMX COTbIX JoNel CeKyHAbl.

ABTOMOGW/b JO/T>KeH obecrneyrBaThb fBa Buaa 6€30MacHOCTU: aKTUBHYIO U NACCHBHYIO.

AKTUBHas 6e30MacHOCTb NpefcTaBnseT cob60i KOMMAEKC Mep, HanpaBfeHHbIX Ha NpefoTBpa-
LeHVe aBapun. 3T Mepbl 06ecneynBaloTCs XOpoLlei 0630pHOCTbI0 C MecTa BOAMTENsl, 3ProHO-
MWYHOCTbI0, XOpOLUEel yNpaBisaeMOCTbi0 U TOPMO3HbIMU CBOWCTBAMU, MHDOPMATMBHOCTbLIO U T. M.

MaccuBHas 6e3onacHOCTb NpeacTaBnseT co6oV Mepbl, HanpaB/eHHble Ha 3aluTy BOAWTENs
N NaccaxupoB B cfyyae aBapuu. 3TOT BUA 6€30MacHOCTU MOXET ObiTb 06ecneyeH pasmyHbIMU
yCTpoCTBaMU: HagyBHbIMM NOAyLLKaMK 6€30MacHOCTU, PEMHAMM 6e30MacHOCTY C NpeaBapuTeNbHbI-
MW HaTSHKUTENAMU, MATKVMWU NaHesiMym nprbopos, CMUHAEMbIMU 3/IeMeHTamMM kapkaca Ky3osa U T. A.

OnemeHTbl, 06pasytoLme obrTaemoe NPOCTPAHCTBO Ky30Ba (T. €. Ca/IOH), OO/KHbI UMETb MUHK-
Ma/lbHO BO3MOXHble AediopMaumnn, YTOObl CHU3UTb TSXKECTb MOCNEeACTBUI aBapuu ANA MacCaxu-
poB. COBpPEMEHHbIN aBTOMOOW/b, ABVXYLLMIACA CO CKOPOCTbIO 50 KM/4, nocne CTONKHOBEHUS
CO CTeHoW gedhopmMmpyeTcs npyMepHo Ha 80 cM. Ha Boautens v naccaxupoB Mpu 3TOM AelicTByeT
3amegneHune nopsgka 20 g, Mpy TakoMm 3amen/ieHMn naccaxupbl aBTomobuns GyayT ABuraTbes
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No VHEpUMM M HEU3BEXHO CTOSIKHYTCSH C NMPUOOPHOI NaHesbto, Py/neBbIM KOJIECOM WM BETPOBbLIM
CTEK/OM, YTO MPVBEAET K CEPbE3HOMY UX TPABMUPOBaHMio. Mo3ToMy As o6ecneyeHns naccuMBHON
6€30MacHOCTV B KOHCTPYKLUMM aBTOMOGW/S, KPOME TallleHUst 3HEPTN NPU CTOSIKHOBEHWU, A0/HKHO
6bITb 06ECNEYEHO OrpaHNYeHne NepeMELLEHNSI B HEM BOAWTENS W NacCcaXupoB. B cOBpeMeHHbIX
ABTOMOGW/SIX 3Ty (PYHKUMIO BbIMOSHAOT PEMHM W MOAYLIKA 6e30MacHOCTU.

BE3O0MNACHOCTb HECYLLIEIMO KY30BA

CoBpeMeHHble aBTOMOGW/IM UMEIOT Ky30B C NPOCTPAHCTBEHHOI CTPYKTYPOIA, KOTOpasi No3BosisieT obec-
neunTb pasymHyto 6e30MacHOCTb MpY BO3AENCTBUAX, BO3HMKAIOLLMX B pe3yribTare CTOIKHOBEHWIA C fio-
60ro HanmpasneHus. OgHako ctatucTvka AT nokasbiBaeT, YTo Hambonee onacHbIM SIBISETCA N1060BOE
CToNKHOBeHUe. [epBble oMLMaibHble NpaBuna UCMbITaHWA aBTOMOGWNE Ha 6e30MacHOCTb MOosiBY-
ek okono 35 eT Hazag 1 6bUIM HanucaHbl s cydaeB TI0GOBLIX CTO/IKHOBEHUIA. CerogHs TpebyeT-
CS1 NPOBOAMTL OLIEHKY 3alMTbl MPOTVB GOKOBbIX HAE340B Y yAapoB €3a34U. BOMbLUMHCTBO M3roToBUTE-
neli aBTOMOGWNE NPOBOAAT COOCTBEHHbIE UCTbITAHWA Ha 6e30MacHOCTb MpY NepeBopaynBaHum.

3a nocnepgHue rogpl BbipaboTancs obLmiAi NPUHLMN, KOTOPbI/A 3aknoyaeTcst B TOM, YTOGbl pas-
paboTaTb KOHCTPYKLMIO HECYLLEro Ky30Ba TakMM 06pa3oMm, 4Tobbl CasloH aBTOMO6GMAS ocTasicsl Obl
MakcyMaslbHO HEMOBPEXAEHHbIM, B TO BpeMSsi Kak NepefHsis 1 3aAHss 4acTi 6biin Gbl CNOCOGHbI
nporpeccuBHoO AedopMMPOBaTLCS, NOMOWAs 3HEepPrM CTOIKHOBEHUSA. PaspylleHvne nepegHei
W 3afHeil yacTeli NOrnowWwaeT 3HEpPrni0 CTOIKHOBEHNA Yepe3 NiacTuyeckytlo, T. e. HeobpaTumyto
Aedhopmaumio MeTaia. KOHCTPYKTMBHO 3/1€MEHThI Ky30Ba BbINOJHAKOTCS Tak, YT06bl CMUHaeMble
3/1IEMEHTbI MO3BOJIA/IN HE TOJIbKO MOr/oWarb MakCMMaslbHO BO3MOXHOE KOJIMYECTBO 3Hepruw,
HO W Jenanu 310 Hambonee NAaBHO C Lefbl0 MAHMMU3MPOBATL MUMKOBOE 3amep/ieHne. OCHOBHOM
MeTog, 3ak/yaeTcs B obecneyeHun Takoil fechopmauuun, npyu KOTOpoi kopobuyaTbie npodmnan
Kapkaca Ky3oBa CMUHAOTCA MyTeM NPOAO/bHOTO CKiadblBaHus (rapmoluku) (puc. 7.21).

PacnonoxeHne n B3avMofeiicTBME 3/1EMEHTOB Kapkaca 3afaloT Takum o6pa3om, 4Tobbl pas-
pyLUEeHNe CUMOBbIX 3/1IEMEHTOB BCerfa HauyvHaNoCb B HY)XHOM MeCTe, MaKCUMaslbHO rapaHTupys,
YTO OHO OY[ET TOYHO TaKUM, Kak pacCyMTaHO Ha CTaguu NpoekTMpoBaHusA. [ns 3Toro kopobyarble
npoconan, n3 KOTOPbIX W3roTaBNMBaOT Ky30B, WMEIT Yr/ybneHus u BbICTyNbl B ONPefesieHHbIX,
CTPOro paccymTaHHbIX MecTax, Ans MNOMyYeHWUss KOHLEHTPauum HanpshkKeHWi.

Mpn pacueTe xapakTepa paspyLleHusi, 0COGEHHO NepedHei YyacTyu aBTOMOGWUNS, YUMTbIBAIOTCA
[JOMOSHNTENbHbIE CUMbl MHEPLIMK 1 XXECTKOCTU Takux AeTaseil, kak gsuraTefb ¥ nepegHue koneca,
BXOJSALLUME B KOHTaKT C MPENSATCTBUEM.

Hanbonee onacHbIM M 4acTbIM BWAOM /I060BOr0 CTO/IKHOBEHWUS ABNSAETCA CTO/IKHOBEHWE [BYX
aBTOMOGUNEl C MX MOMepeyHbIM CMelleHueM. PaHblle NpoBOAWMCH MCMbITaHUA Ha 6Ge3onac-
HOCTb NpW N1060BOM yaape aBTOMO6WAs B 6apbep, MpY KOTOPOM MMWUTUPOBaUTN CMELLEHME, Hanpas-
naa aBToMobune nog yrom 30° kK G6apbepy.

Ceilyac MpOBOAAT WCMbITAHWSI Ha CTOJSIKHOBE-

HWe MpY NONepeyYHoOM CMeLLeHNM aBToMobuNS,
yaapsiiowerocs B kpaii 6apbepa. Takoii nogxopn,

UMeeT OfHO Hey[o6CTBO — fJaxe CMelleHne

TOMBbKO Ha 1 CM MO>KET MPUBECTU K CyLLIECTBEH-

HbIM Pa3/IMuMsAM B MOMYYEHHbIX pesyfbTarax,

Tak 4yto Heobxoamma 60/bLIas TOYHOCTb B pac-

NOJIOXEHUW  UCMbITbIBAEMOrO  aBTOMOOGW/IA

W aHanusa nosyyYeHHbIX pesynbTatoB. Cuna
CTO/IKHOBEHUA  NpuBOAMT K paedopmanun
NPOCTPAHCTBEHHOI KOHCTPYKUUM Gapbepa Puc. 7.21. CmMATUe nepegHeit yactu KysoBa
CO CTOPOHbI aBTOMOOM/IA MO BCEW €ro LuMpuHe. npu yaape

299



B HacToslee Bpemsa yTBepXAeH craHfapT, B KOTOPOM YKa3blBaeTCs, 4YTO CTOJSIKHOBEHUE
Cc 6apbepom [O0/MKHO npoucxoautb € 40 %-HbiM cMmelleHneM aBToMobunsa. bapbep npeacrasnset
coboli pa3bopHyl0 METa//IMYECKYI0 COTOBYK KOHCTPYKLMIO, KOTOPast MOXeT MMWUTMPOBAaTb CNOoco6-
HOCTb K pa3pyLUeHW0 BCTPEYHOro TPaHCMOPTHOIO CpeacTBa.

CraHgapTt Euro-NCAP ycTtaHaBnvMBaeT, 4To UCMbITaHUSA Ha CTOJIKHOBEHME MPOBOAATCA CO CKO-
pocTbio 64 km/4. Euro-NCAP He SiBNSieTCS y3aKOHEHHbIM CTaHJapTOM, HO OH MOAJAEpPXaH MHOXe-
CTBOM MpaBUTENbCTBEHHbIX U APYrMX OpraHvM3auunii. BonbLUMHCTBO BeAyLimMx Npou3BoauTenein as-
TOoMOGUAEn NPOBOAWT CBOM WCMbITAHWSA U Ha 60see BbICOKMX CKOPOCTAX. HeobXxoaumo oTMETUTb,
YTO 9Heprusa ygapa npu CTO/IKHOBEHWM BO3pacTaeT B KBaApaTW4HON 3aBMCUMMOCTU OT CKOPOCTU
OBWXEHNS, T. €. MpU CTOIKHOBEHMM Ha CKOpOCTU 80 KM/Y Ky30B AO/MKEH NOrN0TUTL Ha 56 % 60/1b-
e 3Hepruu, 4em npu CKOpocTh 64 KMm/4. ABTOMOOW/IbHbIE Ky30Bbl, BblMyCKaeMble C Havania
1990-x IT., KaK NpaBuo, BblAEPXMBAKOT 3TN UCMbITAHUA.

Y Ky30Ba NerkoBoro aBToMobmuas npu 1060BOM CTO/IKHOBEHWM, YacTo CUMbHO AedhopmMmpyeTcs
06n1acTb CO CTOPOHbI HOT BOAUTENS, KOTOpas MPUBOAMUT K OMacHOMY nepeMelleHunto neganeii. B ky-
30Bax nocrnefHux Mogeneii ycunuearoT 3Ty 0bnactb, a Takke paspadaTtbiBaOTCA KOHCTPYKLMK
6e30nacHbIX neganeit, KOTopble OT/IaMbIBAIOTCA W He TPaBMUPYIOT HOTM BoAauTens. KOHCTpyKums
[Bepeii aBToMOb6MNS [omkHa obecneumBaTb BO3MOXHOCTb WX OTKPbIBaHUSi nocre n060BOro
CTOJIKHOBEHWS.

3ALL NTA OT BOKOBOI'O YOAPA

Ec/M paHblUe cUTasioch MOYTM HEBO3MOXHLIM 06ecneunTb 3PEKTUBHYO 3almTy 0T GOKOBOIO
CTO/IKHOBEHUS!, T. K. aBTOMOBUNM Henb3si caenatb TakMMK LUMPOKUMU, YTOBbI 06ECMEYUTL CYLLECT-
BEHHOE MOT/IOLLEHNE SHEPTUM CTOSIKHOBEHUSI 6e3 BO/bLIOTO CMeLLeHUst GOKOBbIX 3/IEMEHTOB Ky30-
Ba BHYTPb Ca/iOHa, TO HeJaBHO MPOW3BOAUTENIN MPULLIN K BbIBOAY, UTO 3(PEKTUBHYH 3alUTy
0T 6OKOBOTO yfjapa BCE Xe MOXHO 06GecrneunTb, pas/iokvB ee Ha Tpu 3Tana.

Puc. 7.22. Cuctembl naccuBHOW 6e30MacHOCTM
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Ha nepsom 3Tane ygap [0/KeH BOCMPUHMMATLCA GOKOBbIMU 3/ieMeHTaMu Ky3oBa (LeHT-
pasibHO CTOWMKOW, noporamu n 3nemMeHTamu npoema Asepeit). Ha cnepgyrowem atane conpo-
TUB/IEHME YAAPHOW Harpy3ke HauyMHaloT OKasblBaTb YCWIUTENN BHYTPEHHEro kKapkaca [ABepw
1 3amnopHble 3/IeMeHThLl ABepu. HakoHel, pUCK TpaBMUPOBAaHWA Mnaccaxupa MOXeT OblTb CHU-
XeH npuMeHeHneMm 60KOBbIX Modyllek 6e30MacHOCTU U 3anofIHEHWEM BHYTPEHHUX MosocTel
[Bepu mnopucTbiM MaTepuasioM. Bce coBpeMeHHble CUCTEMbl MacCUBHON 6e30MnacHoOCTU
naccaxupos asToMo6una Renault Laguna Il npeactasneHsl Ha puc. 7.22. VIHEPLUUOHHO-POU-
KOBble MNPUBA3HbIE PEMHU AN MATW MacCaXUpOB BK/OYAKT MexXaHW3Mbl MpeAHaTsaXeHuA
(c AByms pexxumamu /1 BOAMTESIA) U OrpaHuynTenn, B TO BPEMS Kak UMEIKTCA TPU pas/inyHble
cucTembl nogyliek 6esonacHocTu: nobosas, ycTaHOB/IEHHAs B NpuOOPHOI naHenu, 6okosas,
yCTaHOB/IEHHAsA B 3a4HWX YacTaX NepefHUX CUAEeHWUR, N «3aHaBec», YCTAHOBMEHHbIN B ycunuTe-
NAX KpbIWW. MOMEHTbI cpabaTtbiBaHUa 418 MOAYLWEK U MEXaHW3MOB HAaTSXeHUS [OSKHbI ObITb
TuwiaresibHo CKOOPANHNPOBAHbI.

Mcnonb3oBaHre 3TVIX NPUHLUMNOB B COBPEMEHHbIX aBTOMOGWU/AX JaUI0 MOSIOXKUTENbHbIA 3dh-
chekT, ¥ TPaBMUPOBAHNS NACCAXUPOB W BOAUTENS MPU GOKOBLIX CTOIKHOBEHUSAX YMEHbLUWNCD.
O,qHaKO HY>XXHO yuuUTbIBaTb, YTO NP CTOJSIKHOBEHUWN C /IETKO CMUHaeMblM TPaHCMNOPTHbIM CPeACTBOM
6okoBas 3awmTa [OCTaTOYHO 3P EKTVBHA, HO OT CTO/IKHOBEHUS C AepeBOM WM CTON60M Takas
3almTa He BCerga CMOXeT cnacTu.

OrPAHMYEHNE MEPEMELLEHNA NMACCAXNPOB

OrpaHuuyeHne nepemelLieH s NacCaxupoB MpU CTOMIKHOBEHWSIX aBTOMOGMMER [AOCTUraeTcs Wc-
NO/b30BAHNEM B OCHOBHOM PEMHAMU W NoAyLlKamMy 6e30MacHOCTH.

B 60/bLUMHCTBE PasBUTbLIX CTPaH, 3aKOHOAATENLCTBO TPeBYET 0653aTENBHOTO MCMO/Ib30BaHUA
pemHeii 6e3onacHocTu (Mo KpaiiHeli Mepe, Ha NepeaHVX cuaeHusix). VickntoueHue CoCcTaBnsOT He-
KOTopble LUTaTbl AMEPWKM, TAe LUMPOKO WCMO/b3YIOTCS HaayBHble NoayLuki 6e3onacHocTv. OHM, Kak

Puc. 7.23. CxeMa KpenieHns pemHs 6e30nacHOCTM C npegHaTsxutenem
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npaBu/o, UMEKT 60MblIMe pasMepbl ¥ MPUBOAATCA B paboyee COCTOSIHME (HafyBaloTcs) C OYEeHb
6ONbLLUOK CKOPOCTbIO, YTO MO>KET MPMBECTM K ONaCHOCTM TpaBMbl OT camol nmoAywku. Ha cerog-
HALWHWIA AeHb Hambonee 3PPEeKTUBHONM CUCTEMOW NacCMBHOM 6e30MacHOCTU ABMSIETCS couveTaHune
HafyBHbIX NOAYyLeK C peMHAMM 6e30MacHOCTV, VMMEKLWVMIN YCTPOCTBA 471 MpeaBapuTesibHOro
HaTshKeHUs.

B aBTOMOGUAAX Yallle BCEro MCMOMb3YT PEMHU AMaroHanbHO-NOACHOro Tvna. PemHu 3akpen-
NEHbI B TPEX TOYKax: Ha CTOlKe Ky30Ba, Ha Mopore v Ha cneumasibHOW Tsre ¢ 3aMKoM. B nocnegHee
BpPEMSI COBEPLUEHCTBOBAHME KOHCTPYKUMU PEMHE 6e30MacHOCTM BeAEeTCs Mo TPEM Hanpas/eHU-
AM: YNyULEeHNe UX SProHOMUKM, obecneyeHne AOMOSHUTENbHbIX CPEACTB NpeaHaTsIKEHNS peMHel
B C/ly4ae CTO/IKHOBEHMWS W OrPaHMYeHne Harpysku, NPWIOXKEHHOW K rpyay AvnaroHaslbHbIM peMHEM.
YnyulleHne 3proHOMMUKN 3ak/vaeTcs B co3gaHun 6onee yao6HbIX peMHel 1 npaBuIbHOM KX pac-
NoNoXeHnn, Ans o6ecneyvyeHns MakCUMaslbHOW 3awuThl. PeMeHb A0/MKEH UMETb BO3MOXHOCTb
PeryiMpoBKM BbICOTbI KPEM/IEHWSI BEPXHEN TOYKM PEMHSI OTHOCUTENIbHO MNieya, B TO BPEMSI Kak
BHYTPEHHSII cKoGa Tenepb OGbIYHO KPEMUTCS K CUAEHbIO, & He K TOHHe/ Ky30Ba, rapaHTupys
npaBubHOE MOJIOXKEHUE MOSICHOTO pemMHs 6e30MacHOCTU, He3aBMCUMO OT pasMepoB Naccaxupa.

PemMH1 6€30MacHOCTM C HaTSHXKUTENSMU CMOCOGCTBYIOT NyULIEMY YAEPXaHU0 BOAUTENs U nac-
CaXvpoB Npy aBapuiiHON cUTyauun. YCTpoicTBa MpeAHAaTSXEHUS MOTYT 6bITb MexaHU4eckue wi
nMpoTexHuyeckne (puc. 7.24); B MOGOM Cnyyae Mx Lefb 3akioyaeTcs B TOM, YTOObl YCTPaHUTb to-
60e NpoBMCaHME PeMHsi Ha Tene YenoBeka, rapaHTUpys STUM HafexHoe yaepXaHue ero Ha cuge-
Hbe. MexaHusm npegHaTsKEeHUs 4acTo AOMOSHAETCA WMHEPUMOHHBIMK KaTyliKamu, KOTopble npe-
[OTBpaLlaloT NpoBucaHne pPeMHs BOKpYyr 6apabaHa, 4To MO3BOMSET UCKIHOUWTL 3aTpaTbl BPEMeHM
Ha BbIGOP 3a30POB NpY CTOIKHOBEHUN.

MupoTeXHUYECKNe HaTSXUTENnn cpabaTbiBalT, KOrAa BCTPOEHHbIA B CUCTEMY AATUUK,
perucTpupyeTt npesBbllleHVe paHee 3a[aHHOro nopora 3amefsieHus, CBUAETENbCTBYlOLLe-
r0 0O Hayane CTO/IKHOBeHUA. [py 3TOM BKIHOYaAETCA AEeTOHATOp MUMPOTEXHWYECKOro naTpoHa.
Mpn B3pbIBE MaTpoHa BblAenseTca ras, faBfeHVe KOTOporo AeicTByeT Ha MoplleHb, coeau-
HEHHbIA C peMHeM 6e3onacHOCTU. [loplleHb GbICTPO nepemellaeTcs W HaTArMBaeT PEMEHb.
O6bIuHO Bpemsi cpabaTbiBaHWA YCTpoOiicTBa cOCTaBnsieT He 6onee 25 Mc mocre Havana ygapa.

Utobbl wn3bexaTb MNPEBbIWEHUA Harpysku
Ha rpyfb, Takne pemMHVM UMET orpaHuymTenu
ycunusa HatshkeHus. OrpaHuumTenn paéortaioT
cnegywowmMm obpasom: BHavase gocturaeTcs
MaKCMMyM paspelUeHHOl Harpysku, nocne
yero MexaHuyeckoe YCTPOWCTBO MO3BOMSET
naccaxupy npoABVMHYTbLCSA Brepes Ha Heko-
TOpoe paccTofHvMe Mpu NoAAepXaHun Ha-
rPy3KM Ha TMOCTOSAHHOM YpoBHe. ®upma
Renault nepBoli ycTaHOBMNa Takyl CUCTEMY
Ha cepviiHOM aBTOMOGW/IE, C TEX MOP 3TU CU-
CTeMbl CTa/M LUMPOKO pacnpoCcTpaHeHHbIMU.
NHepunoHHan KaTyllka ¢ 6/10KMPOBKON ycTa-
HaBnMBaeTCa Ha ckobe, orpaHuumBalroLLei
ycunme BO3AENCTBMSA PEMHSA Ha Teso YesoBeka
(puc. 7.25). OrpaHuyeHne ycunusa gocturaet-
CA KOHTPONMpyeMbIM oOcnabneHnem HaTsxe-
HUS pemHA nyTeM naacTUYeckoro yrioBoro

Puc. 7.24. TInpoTexHMYeckuii npegHaTsxu- ASOPMUDOBAHUA CTEPIKHA (OCH WUHEPLMOH-

Tenb, AECTBYOWMNA Ha 3aMOK peMHa 6e30-
nacHoCTM W noAaTaruBawwmii obe nAMKU
O[LHOBPEMEHHO
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Puc. 7.25. NHepumoHHasa kaTyllKa orpaHuyusatoLias ycunme

B obnactv co3gaHusi cpeAcTB NacCMBHOW 6e30macHOCTM 1A AeTel, Haxoaswyxcs B aBTOMO-
6une, B nocnegHee BpeMsi ObU1 AOCTUIHYT 3HAUUTENbHBIA Nporpecc. Bbinl NpuHAT ctaHaapT ISOFIX,
pernameHTMpyLWniA NOpsAAOK YCTAHOBKM [ETCKUX 3allMTHbIX YCTPOWCTB, CO CTaHAapTHbIMU
afleMeHTaMu KpenneHusi, KoTopble JOM>KHbl NPUMEHATLCA Ha BCeX aBTOMOGUASAX Ana ctpaH Espo-
coto3a (puc. 7.26). OCHOBHasa 3ajadva COCTOUT B TOM, YTOObl MecTa KpenseHusi CUAEHWA, COOTBET-
CTByIOLUME CTaHOapTy, NEerko ycTaHaBnvMBaaWChb B l060M aBTOMOOGMNe, obopygoBaHHOM ISOFIX,
6e3 pucka omnobku.

Puc. 7.26. BapuaHTbl KpenneHuss AeTCKMX cuaeHuin no ctaHgapty ISOFIX
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HALYBHbIE MOAYLWKWN BE3OMNACHOCTU

HagyBHas nogyluka 6e30nacHOCTU NpeacTaBnsieT co60i MeLIOoK U3 CUHTETUYECKON TkaHu. MogyLu-
ka 6e3onacHOCTU A1s BOAUTENs pasmellaeTcs B CTynuue py/ieBoro kosneca, a nogylika 6esonac-
HOCTU AN1A nNepefHero naccaxvpa— B NepegHein naHenu kKysosa. B cnyyae no6oBOro CTonkHOBe-
HUA NPOUCXOAUT MIHOBEHHOE HarosiHeHVe MoAyLleK ra3oM, OHU HafyBaloTCA Nepej BoauTenem
N naccaxunpom, 4To 3alumiiaeT OT TpaBM [0/I0Bbl U rPYAHON kneTkn. HagyBHble noAyliku 6e3o-
NMacHOCTW 3arosIHATCA ra3oM C NMOMOLLbI0 NMMPOTEXHWYECKOrO naTpoHa (WM OT 6asiioHa, B KOTO-
pOM ra3 HaxoAuTCA Nog BbICOKMM AasrieHvem). CpabaTbiBaHue YCTPOCTBA MPOMCXOAUT B TOM Crly-
yae, eciM 3amefsieHne [OCTUraeT 3afaHHOro YpOBHS, CBUAETE/bCTBYIOWEr0 O CTO/IKHOBEHWUN.
Ha 310 3amep/ieHne pearmpyeT cneunasnbHblii gatunk. OH MocbliaeT CUrHaa AeTOHATopy, KOTOpbIN
B3pblBaeT MUPOTEXHUYECKWIA MaTpoH. [Mpu B3pbiBe BblAeNsSeTCA 6GOMblIOE KOMYECTBO rasa, Mo-
Jylika 6bICTPO pacluMpsieTcs, paspbiBaeT NEHONONYPETAHOBLIA KOPMYC, 3aKpensieHHbld Ha CTy-
nuue pyseBoro Kosneca, 1 ynupaeTcs B rpyaHyto KneTky Bogutens. Mpu AOCTUXEHWUU 3a4aHHoro aa-
B/IEHUS ra3a B MNOAYLUKE, MPOUCXOAUT paspbiB CreuuasibHoro LWea W ra3 HadMHaeT NOCTeneHHO
BbIXOAUTb Yepes3 obpasoBasLuecs oTBepcTus. lMoaylika 6e30nacHOCTM HaMoOHAETCA rasoM npu-
MepHo 3a 30 mc. O6bem noAywiku 6e30MacHOCTM A1 BOAMTENS HA €BPONeickMX aBTOMOOUNIAX
npyvMepHo paeeH 60 N, a 06beM NoAyLLKM A4/ nepeaHero naccaxunpa— 150 n. B KOMNEKT yCTpoiicTBa,
KpOMe camoili MoAyLIKM 1 AeToHaTopa C MMPOTEXHUYECKUM NATPOHOM, BXOAST AATYvK yaapa, ynpas-
NsoWmMin 6n0kK (C MMKponpoueccopom), 6,10k NMTaHus (MHorga aBTOHOMHbBIA, C Cyxoil 6aTapeeid,
3apsiga KoTopoli xBaTaeT Ha 4 roga). KomnbioTep NpOBOAWT MOCTOSIHHOE TeCTUpPOBaHWe YCTPOIACT-
Ba U B C/lydae 06GHapyXEeHUSI HEUCMNPaBHOCTY BK/IKOYAET CBETOBON CUrHa/IM3aTop.

Moaylwka 6e30NacHOCTM MOXET HaHeCTV 6OMbLUO/ Bpes YenoBeKy MasleHbKOro pocta wim pe-
6eHKy, eciM B C/lyyae aBapvv NpousoifeT ee HanosHEHWE U OHa MpUAeT B COMPUKOCHOBEHWE
C rofioBOli, a He rpyapto yenoBeka. MHOTMEe 13 COBPEMEHHbIX aBTOMOGWEl 06opyayoTCs chnewu-
abHbIMM JaTuMkamu, OTCAeXMBaKWMMM Bec naccaxupa. B mpocTeiiweMm BapuaHTe NOAYLUKM
6e30MacHOCT/ OTK/IOYAKOTCSA, €CM MEeCTO 3aHATO HEBLICOKMM naccaxupom. Hawbonee cosep-
LWIEHHbIE CUCTEMbI UCMOSb3YHT ABYXCTYNEHYATOe Hano/IHEHME MOAYLUKM 6e30MacHOCTH, a B HEKo-
TOPbIX aBTOMOGWU/ISIX /151 yNpaB/ieHnst paboToil noAyLleK UCMOMb3YHTCA YIbTPa3ByKOBbIE faTuMKK,
KOTOpble OMpefensioT He TOMbKO pa3Mepbl YesioBeka, HO U MOMIOXEHUE, KOTOPOEe OH 3aHUMaeT
Ha cupgeHbe (puc. 7.27).

WHdopmaums 0 naccaxvpe MOXeT 6biTb 06beAvHeHa C pacyeTHbIM OnpegesieHneM TSHKecTu
CTONIKHOBEHWS C LeNblo PerynpoBaHnsl mpouecca HamosHeHWs1 NoAyLlkn 6e30macHOCTU: MosHoe
HanosiIHeHNe, YacTUYHOE WM BOOGLLE OTCYTCTBME HaMOJSIHEHWS.

BokoBble HafyBHble NOAYLUKM 6Ge3onacHo-
CTW, OCHaLLEeHHble COBCTBEHHbIMY Fa3oreHepa-
Topamu, pacnonaralwTca Cc60Ky B CNUHKax
nepegHnx cuaennii (puc. 7.28). Hagysasich,
60koBasi nopylika 6e30MacHOCTVM paspbiBaeT
KPbILLKY KOpryca, NOpOSIoH M 0BMBKY CUAEHWIA.
Xopoluyto 3awuTy oT 60KOBOro yaapa obecne-
yMBaeT coyeTaHne OOKOBbIX noaylek 6e3o-
nacHOCTM W HadyBHbIX 3aHaBECOB, KOTOpble
npu cpabaTtbiBaHNM pa3fyBarOTCs CBEPXY BHU3
OT GOKOBOW 4acTu KpbIlKM aBTOMOOUNS.

B nocnegHee Bpems NOABWIUCH MNOAYLLKA

6e3o0nacHocTu, pacnonaraemMble B 3aHWX Yac-

TAX NepefHuX CUAEHUA WM B 3afHUX PEMHSIX

Puc. 7.27. YnbTpa3ByKOBble AaTyuky Nono-  6e30nMacHOCTW, A/1A 3aliuTbl NaccaxupoB 3af-
XEeHus naccaxwupa HUX CUAEHWIA, a Takxke NOoAYyLIKA pas3fyBatoLu-
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Puc. 7.28. BokoBble nofyLkn 6e30nacHoOCTH

eca B 061acT HOr, YTOObl YMEHbLUWTb PUCK TPaBMUPOBaHMA HOr. [OSBASKOTCS Takxe OMbITHblEe
KOHCTPYKLUMN BHELIHUX HadyBHbIX YCTPONCTB A1 CHMXKEHUS TPaBMUPOBAHWA NELIEX0ofoB Npu Ha-
e3fle Ha H¥X aBTomobuns (puc. 7.29).

Ypap B 3a4HI0K0 YaCTb aBTOMOOW/A, Kak NpaBuio, He MMEET TaknX TSHKENbIX MOCeACTBUN, Kak o-
60BOE CTO/IKHOBEHME. B CBOE BpeMs CyLLECTBOBa/IM MPOEKTbl 6E30MacHbIX aBTOMOOUAEN, B KOTOPbIX
BOAWTENb Y NaccaXmpbl CUAENN CNHOW K HanpaBieHWo ABWKEHNS, a KOHTPO/Ib 3a [40pOrol OCyLLecTB-
JIAANCA C NOMOLLbIO Tefiekamep 1 MOHUTOPOB. [Mpu
yfape B 33[IHI0I0 YaCTb aBTOMOOU/IA, Naccaxumpbl
1 BOAUTENb 06LIYHOrO aBTOMOGU/ISA 3a CUET MHEP-

LIMOHHBIX Harpy3oK BXUMatoTCs B cuaeHbs, Eann-
CTBEHHOI OMAacHOCTbIO SABMISIETCS OTK/IOHEHWE o
JIOBbl Haszaf, C BO3MOXHOCTbIO MOBPEXAeHUs
LLelHbIX MO3BOHKOB. [1, 19 CHU>KEHWSI TSHKECTU MO-
CMeACcTBUN Takmx aBapuii GblIM CO34aHbl MOAro-
JIOBHWKW, YCTaHaB/MBaEMbIE Ha CMIMHKE CUAEHBS.
OGbl4Hble MOATO/IOBHUKM HE MOryT rapaHTUpo-
BaTb MOSIHOM 6e3onacHocTU. Ha coBpemeHHbIX
aBTOMOGW/IAX NOSBNSKOTCA CUAEHBS C aKTUBHBLIMU
MOAroI0BHMKaMK, KOTOpble Mocne cpabaTtbiBa-
HUA Jatyvka CTONIKHOBEHWUS MNepeMeLLaroTcs
B CTOPOHY lO/10Bbl YesoBeka M yMeHbLIaT Ha-
rpy3ky Ha LWeiHble no3BoHKkK (puc. 7.30), Puc. 7.29. BHewHne HaflyBHble NOAYLUKU
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Puc. 7.30. CugeHbe ¢ akKTMBHbIMW MOArO/IOBHUKAMMU. Ha pucyHkax MokasaHbl MNPUHLAMLI
JeicTBMA cuaeHbs C aKTMBHbIM NOATrO/IOBHUKOM B MOMEHT yjapa c3agu

Puc. 7.31. AKKYMYAsiTOp ¢ OTKAKOYaeMbIMU Knemmamm (BMW)

KomnaHua Volvo nprvmMeHsieT Ha cBoux aBTomobunsx cuctemy WHIPS, koTopast CyllecTBEHHO
CHWXaeT NocneAcTsus yaapa €3afun 3a CYeT CrneunasibHON KOHCTPYKUMU nepefHux cUgeHui.

Oco60e BHVMMaHWe npy co3faHun aBTOMOOWNS yAensietca cucteMam NaccuBHOW HGesonacHo-
CTW, He AOnyCKatoLM BO3MOXHOCTM BO3ropaHus aBTOMOOWNSA nocne aBapuu. TonamBHble 6aku
COBPEMEHHbIX aBTOMOOMIEN pa3MeLlalnT B MecTax, [Ae OHM HaumeHee MOABEPXEeHbl MoBpexae-
HWIO, @ CUCTeMbl MUTaHWA ABUratenein cHabxalTca aBToMaTUYECKUMY KianaHamu, OTKIYatoLwm-
MU nogady TOMMBa B C/lyyae aBapun. YCTPOMCTBA aHa/IOTMYHOIO HasHavyeHus paspabdaTbiBaloTcs
N ONs cucTeMbl anekTpoobopyaosanusa (puc. 7.31).

TEHAEHUMN PASBUTUNA
CUCTEM BE3OINACHOCTW ABTOMOBW/IA

PaspaboTka cuctem 6e30MacHOCTU aBTOMOOWSA MAET MOCTOSIHHO. Kaxkablli rog, nosiBAsTCA CUC-
TeMbl (B OCHOBHOM 3/1EKTPOHHbIE), KOTOPbIe AenatoT aBTOMo6UIb Bce 6onee 6e30nacHbIM Kak anst
BOAUTENSI M NAcCaXwupoB, Tak W A1 APYrMX YYACTHUKOB AOPOX<HOTO ABWXEHUSI U NELUEXOAOB.
Ha cerofHawHUiA AeHb OCHOBHLIM HarpaB/ieHVeM MOBbILEHUsT 6e30MacHOCTU ABNSETCSA yBenmue-
HUe «30Hbl 6e30MacHOCTU» BOKPYr aBTOMOGU/IA 3M1EKTPOHHBLIMU CPELACTBAMU. YKE UMEKTCS CUCTe-
Mbl, 06HapyxuBaiLLe 6am3nexalime, Ho He BUAUMbIE BOAWTENIO 06BEKTbI. 3TM CUCTEMbI, B YacT-
HOCTKW, MOMOralT BOAUTENO NpY NapkoBKe aBTOMOOMAS.
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Punc.7.32. Cuctema paHHero npegynpexgeHuss O BO3MOXHOCTWU CTO/SIKHOBeHUs Distronic:
1 — papgapHblii gaTtunk paccTosiHus; 2 — G/I0KU ynpaBneHns gsuratenieM, TpaHcMmuccuelt n ESP;
3 — nNpu6OPHbIA WKUTOK € Aucnneem Distronic; 4 — pblyar Kpyus-KOHTPO/ISA; 5 — KOHTPOJIbHBIN
610K; 6 — BaKyyMHbIA ycunutenb; 7 — 670K ynpasneHus Distronic

AHaNOrMYHbIE CUCTEMbI MOTYT UCMOMb30BAaTLCA A/ 0GHAPYXEHNS ABUXKYLLMXCA 06HbEKTOB. Ha-
npvmep, B c/ly4ae 60KOBOro CTO/IKHOBEHMWSI JO/MKEH ,0bITb Ype3BblYaliHO Maslblii MPOMEXYTOK Bpe-
MEHN MeXody MOMeHTamy yaapa v HanosHeHns 60KoBoW nodywku. Ecnm 6bl gaTunk mor npegynpe-
XOaTb AaXe 3a AO/0 CEeKyHAbl OO0 CTO/IKHOBEHUS, MOXHO 6bl10 6bl 06ECNeuuTh JIyULyo 3alluTy.
Jaxe npu N060BOM CTONKHOBEHWM pPaHHEE NpefynpexnaeHne MOXET ChirpaTb MOSIOXUTENbHYO
porb A1 BbIYMC/IEHNSI XapakTepa W Cepbe3HOCTU CTOSIKHOBEHWUSI U co3faTb Haubonee ontumasib-
Hoe cpabaTbiBaHMe cuctem 6e3onacHoOCTV (MOoAyLleK, HaTshkuTesnein pemHein u T. 4.). PaHHee npe-
OynpexpeHve ygapa c3agum MOXeT o6ecneunTb Havnydllee cpabaTbiBaHUWe CUCTEMbl aKTUBHbIX
NOAroN0BHUKOB. [103TOMY ceilyac MHOrvMe uccnefoBaTenM 3aHUMAKOTCS CO3[aHWEM  3alUTHOro
NpocTpaHCcTBa BOKPYr aBTOMOGMA C NMOMOLLbI0 3/IEKTPOHVKM, WCMONb3YHOWENR AaTUNKWU, CKaHWpY-
loLLYie NPOCTPaHCTBO BOKPYr aBTOMOGWSA B pasnnyHbIX HampasneHusx. Hanpumep, cuctema dis-
tronic (puc. 7.32) aBTomobuna Mercedes-Benz S-knacca MOxeT aBTOMaTU4YeCKM NOAAEPXMBATb
paccTosiHue [0 Bnepean vayLlero aBToMo6WasA M Npu HeO6XOAMMOCTU copackiBaTb 060pOThI ABU-
ratens, BK/OYaTb TOPMOXEHME U cucTeMy ESP.

Mopo6Hble cuCTeMbI, Jake MO COBPEMEHHbIM CTaHapTaMm, A0/DKHbI OblTb Ype3BblYaNHO «yM-
HbIMW». OHW AO/HKHBI YUMTBIBATL Crlydau, KorAa nofylikm 6e30macHOCTU He [0/MKHbI cpabaTbiBaTb,
HanpuMep: aBTOMOGW/Ib NPUNapKoBasICs O4YeHb B/N3KO K ApYroMy aBTOMOGUIID, WM K CTeHe ra-
paxa, W gaxe cfyyaiHo 3afgen gpyroii aBToMo6unb. [ co3gaHust paboToCcnoCOGHbIX CUCTEM
6€30MacHOCTM TaKOrO TWMA HYXHO PELUMTb ELUe OYEeHb MHOTO Npo6/ieM, HO 3TO Hanpas/ieHue siB-
nseTcs Hanbosnee BaxHbIM U3 ynucna TeX, KOTOpble npusBaHbl MOAEPHMN3NPOBaTb CUCTEMbI 3aLLUTbI.
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OOMONHUTENIbHOE OCHALLEHNE KY3OBA

3a Bpems CyllecTBOBaHMS aBTOMOOGWIA OH o6pacTan pasNYHbIMU AOMNONHUTENbHLIMW YCTPOIACT-
Bamu. HekoTopble yCTpoiicTBa ob6ecneumBatoT ygoObCTBO BOXAEHUS, Apyrne OTBevarT 3a 6e30-
NacHoCTb, a TPETbM CO3J4al0T ONpefesieHHblli KoMAIOPT 4711 BoAuTeNs U naccaxupos. CerogHs
COBPEMEHHbIA aBTOMOGWNbL TPyAHO cebe npeAcTaBUTL 6€3 HEKOTOPbIX AO0MOHUTENbHBLIX YCT-
POICTB U CUCTEM.

CUCTEMbI OCBELLEHNA

XopolLee ocBelleHNe AOpory nepes aBToMo6unemM Bcerga 6bl10 OAHUM M3 OCHOBHbIX TpeboBaHUiA
6e30nacHOCTV ABMXEHUA. ABTOMOOU/IbHbIE (hapbl NPOLLIW MYyTb OT KEPOCUHOBLIX U aueTUeHo-
BbIX (hOHapeli 40 COBPEMEHHbIX BbICOKOI(D(EKTUBHBIX CUCTEM OCBeLleHUs. B HacTosiee Bpems
GO/bLUMHCTBO aBTOMOGUIE o6opyayeTcs papamu C Fa/lofeHHbIMK /laMnaMu, KoTopble 6onee
3hekTVBHbI, YeM OOblYHbIE NaMnbl Haka/MBaHusA. B TO Xe BpemMsa nossnsetca Bce 60sblue
aBTOMOGUNEeN, B hapax KOTOPbIX MOHTUPYKTCS rasopaspsiiHble flamMnbl, KOTOpble elle HeAaBHO
yCTaHaBNMBa/MCb TOMbKO Ha aBTOMOOWAAX NPeACTaBUTENbCKOrO knacca. 3a nocnegHne Heckosbko
NeT pagukasibHO M3MEHWICL hopMa oTpaxarens U TEXHOMOMNA M3roToB/eHNA diap.

B chape ¢ rasopaspsigHOlii NaMmnoil UCTOYHUMKOM CBeTa SBASETCA 3/1eKTPUYEecKUin paspsg,
NPOXOAALMIA Mexomy ABYMS 3/1eKTPOAAaMM, KOTOPble PacrnofioXeHbl BHYTPW KOMObl M3 KBapLEBO-
ro ctekna. Kon6a sanonHeHa nof fasfeHVEeM CMeCbi0 MHEPTHOrO rasa KCeHOHa M MeTana ra-
noreHa. Takve dhapbl 4acTO Ha3blBalOT KCEHOHOBbIMU. OCBELUEHVWE Pa3psfoM BbICOKOW WMHTEH-
cmBHocTn (HKO — High Intensity Discharge) o6ecneuvBaeT 6onee Hu3koe notpebrieHne aHep-
rv, 60bLUyI0 AONTOBEYHOCTb W lyyluniA CBETOBOW MOTOK. KceHoHoBas namna MOLHOCTb0 35
BT npow3BoanT BABOE 6GOMbLUMIA CBETOBOM MOTOK, YEM rasioreHHas namna MOLLHOCTb 60 Br.
LiBeToBas Temneparypa TakuMx famn MoyTy COOTBETCTBYET AHEBHOMY CBeTy. [p/iIrOBEYHOCTb ra-
30paspagHbix namn gocturaet 3 Q0O Y, 1 3TO He SABNSIETCA Mpeaesiom, NoToMy 4TO KOHCTPYKUWA
thap, mcnonbaytowmx npuHumn HID, NOCTOAHHO coBepLueHCTBYeTCA. K coxaneHuto, Takme dapbl
noka elle [0CTaTOYHO AOPOru.

HekoTopble pa3paboTuvki npeanaraloT CUCTEMbl OCBELLEHUSsl, B KOTOPbIX CBET co3jaeTcs
€OVMHCTBEHHbIM HID-UCTOYHMKOM, HaxoAsWMMCS B creuuasnibHol kamepe BHYTpW aBTOMOGWASA,
a nepegaetcsi K hbapam Mo ONTOBOSIOKOHHLIM MPOBOAHUKAM. Takasi cucTema Nno3BONUT YMEHbLUNUTb
YMC/I0 HEOOXOAMMbIX flamn, AenaeT Gosee NerkMm pasmeLleHne CUCTEMbl BbICOKOrO Hanpsxe-
HUA ¥ 3awmwaeT Hanbosee JOPOrne 3MEMEHTbI CUCTEMbI OCBELLEHMS OT BO3MOXHOrO MOBpEeX-
JeHust npu aBapvun. JpnonHWTeNbHble MPEeuMyLLecTBa 3TOM CUCTEMbI 3aK/IH0YalTCA B TOM, YTO
B OCBETUTE/bHLIX NPMGOpax CBET SABMSETCA XOMOAHbIM, YTO MO3BO/MSIET UCMO/b30BaTb Mpo3pau-
Hble NJacTMaccoBble MaTepuasbl, KOTOpble He MOFyT NMPUMEHATbCA B BbICOKOTEMNEPATYPHbIX
06bI4HbIX NamMnax. OYeBUAHO, YTO LLEHTPasibHbIA UCTOYHMK CBETa A0/MKEH ObiTb Npoay6/MpoBaH,
ana n3bexaHus BbIxoJa U3 CTPOS BCEro OCBELLEeHWsI aBTOMOGUAA U3-3a €AWHCTBEHHOW Heuc-
npaBHOCTU. CBET BbICOKOW WMHTEHCMBHOCTU MOXET MNpUBECTW K BPEMEHHOMY OC/ENIEHNIO
BCTPEYHbIX BoAMTeNel, 0COGEHHO B C/ly4ae HEMpaBW/IbHOIO HanpaBfieHUs CBETOBOro y4va chap.
B EBpone pgelicTByeT 3aKkoHOA4aTeNbCTBO, KOTOpoe TpebyeT, u4Tobbl aBTOMOGWMAM C rasopaspsg-
HbIMM hapamu 6bliM 060pyAOBaHbl CUCTEMaMU aBTOMAaTUYECKOW pPeryimpoBKW, KOPPEKTUPYHO-
LWyMM nosoxeHue chap Npy M3MEHEHUWM Harpysku aBTOMOGWAsA. B cuctemax aBTOMaTU4ecKoMl
perynupoBkM MOMOXEHUs dap WCMOMb3YITCA AATUMKM, U3MEPSIOLLME MOIOXEHUE 3N1EMEHTOB
noaBeckn OTHOCUTENNIbHO Ky3O0Ba.
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Puc. 7.33. PacnonoxeHue n TUnbl BHEL-
HUX CBETOBbLIX NMpubopoB aBTOMOGMNA (a):
1 — nepepHue chapbl; 2 — 3agHue doHapw;
3 — ocBelleHVe HOMEepHOro 3Haka; 4 — nog-
CBeTKa ABEepHbIX py4yek; 5 — BHeLUHee ocBe-
LeHve asepu; 6 — NpPOTUBOTYMaHHble hapbl;
perynupyemblie (nosopauuBatouimecs) da-
pbl (6) 1 COBpEMEHHbIE CUCTEMbI FO/IOBHOTO
ocBelleHuss aBToMobunsa ¢ perynnpyembiMu
CBETOBbIMU MOTOKamu (B)
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Puc. 7.34. MNpunbopbl oceBeweHuns: a — poHapu; 6 — noaceeTka pap BMW; B — noaceeTtka

[BEPHbIX pydeK

MpoBOAATCA MCCNEAOBaHMA MO UCMO/Mb30BAHMIO Y/IbTPAMONETOBbLIX laMn B LENSX YCTPaHeHNs
BO3MOXHOCTY OC/IEM/IEHNA BCTPEUHbIX BOAWUTENEN. [3M0NHWUTE/bHbIE NMPEVUMYLLECTBA OT NMPUMEHE-
HWSt TaKUX lamn MOTYT GbITb MOJTyYEHbl, €C/IM UCMOb30BaATH CMELMAIbHYH OTPAXAIOLLYI0 KPacKy s

[IOPOXHOI pa3MeTKM W 3HAKOB.

Puc. 7.35. OcselleHne poporn dapamu
6nnXHero ceeta: a — O0ObIYHbIMKU hapamu
C aCUMMETPUYHbIM Jly4oM; 6 — aKTUBHOIA
cucTeMoli ocBelLeHns
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CyLLEeCTBYIOT OMbITHble 06pa3lbl aBTOMO-
6uneii, koTopble 060pyAOBaHbl MHpakpac-
HbIMM BMAeOKaMepaMmu, KOTOpble ropasfo
nydwe o6HapyXunBalT OObLEKTbl B TEMHOTE
WM B TymaHe, OCOGEHHO npu Ucnonb3oBa-
HUN UX B COYEeTaHWM C MHApakpacHbiMu ha-
pamu.

MocnegHue pa3paboTkn B 06/1aCTU CUCTEM
OCBeLLEeHNsA aBTOMOOWSA HanmpaB/ieHbl Ha Co-
3[aHVe «MHTeNNeKTyanbHbIx» dap (puc. 7.33),
N3MEHSIOLLMX CBETOBON MOTOK MO MHTEHCUBHO-
CTW, HanpaB/IEHUIO W OCBELLAEMON nowaan
(cm. puc. 7.35): 3t dhapbl, B 4aCTHOCTM, MO-
BOpauMBalTCA Npy MOBOPOTE aBTOMOGMNA
U ocBewawT TPYAHOAOCTYMHbIE YYacTku
[oporu, a Takke OOKOBble y4acTku [opor
Ha nepekpecTke.

B koHCTpykuun noadapHukos, ¢oHa-
peii curHanoB TOPMOXeHUs, YykasaTenei
MOBOPOTOB BCE Yalle Ha CMeHy samnam
HakanuBaHusi NpPUXoAsiT CBETOAMOAHbIE MaT-
puubl, KOTOpble NOTPe6AAIT MeHblle
3Hepruun, 6onee [OMTOBEYHbl, a CBETOBble
npuoéopbl CTaHOBATCA 6osiee UHOpMaTUB-
HbiMK (puc. 7.34).



B HEKOTOpbIX CTpaHax 3aKkoHoAaTeNbCTBO TPebyeT 065A3aTeIbHOr0 NPUMEHEHNS Ha aBTOMOGU-
X cMcTeM oumuCTKM chap. [Ona 3Tol uenu 4acTo MPUMEHAIOTCH LLETOYHblE CTEKI00YMCTUTENN,
HO UM Ha CMEHY MPUXOAAT pacnblIMTeNny OuMLLAtoWLeR XUAKOCTU BbICOKOTO AaBfEHUS.

CTEKNOOUYNCTUTEIN

Ceiluac yxe TpyAHO NpencTaBUTb, YTO KOrAa-To 6bliM aBTOMOGWIN, HEe MMEBLUME CTeK1004ncTuTe-
neit. C MOMEHTa WX MosiBNeHus 6biy1o ONPO60BaHO MHOTO pPasHbiX METOAOB OYMCTKM CTEKNA OT JOX-
08, BKIouYasi 06paboTKy cTekna cneumasbHbIM COCTABOM, KOTOPbIA MOYTU MOSHOCTbIO yCTpaHsieT
NOBEPXHOCTHOE HaTsXEeHWe, Tak YTobbl BOAA Ha BETPOBOM CTEK/e ckaTbiBasacb kanasmu,
He yxyflwasi 0630pHOCTb. TeM He MeHee OCHOBHbIM YCTPOWCTBOM [/11 OUMCTKM CTEK/a OCTalTcs
MexaHU4eckume LeTKu.

Mcnonb3yloTea pasnunyHble MeTofbl Y/Iy4YlIEeHUs KayecTBa MeXaHM4YecKOW OuMcTku cTekna.
HekoTopble M3roTOBUTENN MPUMEHSIIOT C/IOXHbIE MPUBOAbLI LUETKM CTEKN00YMCTUTENS B MOMbIT-
KE OUMCTWUTb «CNeMble» 30Hbl, OCTaBMAseMble Mocne paboTbl O06bLIYHOTO CTEKI00YUCTUTENS,
ABuxyLlerocs no gyre. B HekoTopbix aBTOMO6uNsix Mercedes mncnonb3yeTcs OfHa LieTka CTek-
noounctutensa. Bo Bpems paboTbl YCTPOWCTBO BblABUraeT LUETKY K BEPXHUM Yriam BeTpOBOro
cTekna, ounwas 6obluyto ero 061actb, YeM ABe OObIYHbIX LLETKM.

dupmbl Bosch n Valeo npegnaratlot uc-

Nonb30BaTh A5 KaXAON LETKU CTeKn0o4u-
CTUTENs WHAMBUAYasbHble 3feKTpoaBurarte-
M BMeCTO OAHOro ABuUratesns CO CNOXHOW
N TPOMO3AKOW KMHEMATWKOW. PaboToii 3Tux
ABuratenein MoXeT ynpaBnsATb 3/1€KTPOHMKA,
obecneunBarwllas He TONMbKO CUHXPOHHYH
paboTy CTEKN00YUCTUTENS, HO W BO3MOX-
HOCTb YAaNeHNs LLETOK U3 Mo 3peHust BOAU-
Tens, nocse OKOHYaHWs o4ncTKM cTekna. dat-
4Ynkn poxaa (puc. 7.36), CNOCOOHbIE «BUAOETL»
Kannu BOAbl Ha CTekne K BK/4YaTb CTEK/MO-
OUUCTUTENN aBTOMATUYECKM, TeNepb HaudMHaT
nosBNATbCA Ha aBTOMOOWMAAX MaccoBOro
npou3BoACTBa.

Kpome TOro, AN OYUCTKM BETPOBOIO
cTekna (a wvHorga W 3afHero) nNpPUMEHsTCA

cTeknoomMbiBaTeNnu, cocrosime 3 6ayka ¢ 3a- Puc. 7.36. Cxema gatuunka goxasa: 1— kanns
nacom BOAbl, 3J/IEKTPONPMBOLHOIO Hacoca, [OoX[asA; 2 — BETPOBOEe CTek/o; 3 — 3epkaro;
O6paTHb|X KnanaHoB, pr6OK W XUKNnepoB-pacrbl- 4 — Amaquarma; 5— (*)OTO,CI,aT"IVIK; 6 — UCTOY-
nvtenei. HUWK cBeTa; 7 — 3epKaso

KOHTPOJIbHO-N3MEPWTE/1bHbI E NMPUBOPLI

Boautenb, HaxofswMiica 3a pyneM aBTOMOGWUASA, MOCTOSIHHO JO/IXEH CneauTb 3a nokasaHus-
MW MPUGOPOB, HaxoAsaWMMUCHA Ha NpUBOpPHOM LWMTKe. HekoTopoe Bpems Hasaj CYUTanoCh,
4yTO Yem 6osnblle NpUBOPOB MMeeT aBTOMOOW/b, TeM sydwe. CTpesiodHble Npubopbl NO3BONA-
M y3HaBaTb O AaBfeHMU U TemnepaTtype Macna, TemnepaTtype oxnaxgatolieli Xuakoctun, Ha-
NPsbKEHUM W Cue Toka B 3/1ekTpuyeckoi cetm n T. n. CerogHs Habnogaetca apyras TeHOeH-
ums — obecneuynBaTb BOAWTENSA TOMILKO camoli Heobxoaumol wnHdopmaumeir. pakTuyecku
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Puc. 7.37. 2nemeHTbl
TeNbHbIX Npnbopos

KOHTPO/1IbHO-U3Mepu-

OCHOBHO U Heob6XxoAuMoOli BOAUTENO WH-
chopmaumeil ABNSAIOTCA faHHble O CKOPOCTU
ABUXeHNsA, KonuyecTtse ToOn/iMBa B 6aKe,
TemnepaType OXNaxaatoLllen XMaKocTn n ya-
CTOTe BpalleHWUs KoJieH4yaToro sasa.

X0t GONbLUMHCTBO aBTOMOOWUJIbHBIX MPU-
60poB BCe elle TPagULMOHHO BbINOHAKOTCA
KPYrIbIMM 1 CO CTpefikaMu, ceilyac Bce valle
NCMOMb3YeTCA TEXHO/OMMA 3/1EKTPOHHOIO AuUCH-
nes (puc. 7.37).

VHbopmaumsa o ckopocTn aBToMO6WAA no-
CTynaeTt Tenepb Ha CNUAOMETP He OT rMobKoro
Tpoca, COEfVHEHHOIO BELOMbIM Ba/lOM C KO-
po6Koil nepegay, a oT komnbtoTepa ABC. Ta-
KOl cnoco6 onpefeneHns CKOpoCcTU ABWKEHUS
He TONbKO HajexXHee, HO 1 TOYHee.

B KOHCTPYKLMAX HEKOTOpbIX aBTOMO6U-
neli MCnosnb3ylTCa YCTPONCTBa € BUPTyaslb-
HbIM  AucChfeeMm, KOTOpblIA  npoeuupyeT
nsobpaxeHne nokasaHuii nNpmbopoB Ha Be-
TPOBOE CTEK/NO, Ha 3HA4YUTEsSIbHOM paccTos-
HUM nepen aBTomo6unem (puc. 7.38). Bup-
Tya/bHbIi gucnneil cosfaeT nepeBepHyToe
nsobpaxeHne, HO OHO, CHOBaA OMTUYECKU
obpaboTaHHOe, nosiBNsSeTcs Bnepean Ha He-
KOTOpoM paccTofiHuu. Takue ycTpolicTBa
YMeHbLIAT NOTPe6HOCTbL B MepeHoce B3rNs-
Aa Mexay Aoporoii n npubéopamum.

YacTb MHopMauuyu BOAUTENb NosyvaeTt
C MOMOULbI0 flaMn aBapuitHoOi curHanusa-
umn. HekoTopble aBTOMOGWUIN UMeT 60/1b-
woe ceeToBoe Ta6/0,k0TOpoe, npuBiekas
BHUMaHMe BOAUTENs, WHOPMUPYET €ero
0 BO3MOXHbIX HapyweHusix B paboTe pas-

HbIX CUCTEM aBTOMOG6MASI. B HEKOTOPbLIX Cyyasix faMnbl aBapuitHoW curHanusauum o6beau-
HAOTCA B rpadnyeckylo TECTOBYH NaHesb, Ha KOTOPOI MOSIBAAIOTCA npeaynpexgarwlime
HaAnucK, a Takke PUCYHKM-MUKTOrpaMMmbl, LEMOHCTPUpYIOLME, Kakas ABEpb aBToMo6uUA

Pvc. 7.38. BupTyanbHblii gucnnei
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3aKpbiTa He MOJSIHOCTLIO, a MHOTAA U jalolas WHOpPMaLuio O AaBMEHUM B LWIMHAX. HekoTo-
pasi HdopMaLusa NoaaeTcs 3BYKOBbIMU CUTHaNaMMn, Hanpumep 4Tobbl HAMOMHUTL BOAUTENO
0 TOM, 4TO OH 3a6blfl BbIKNIOUYNTL OCBELLEHNE.

B HacTosllee Bpems Bce 60/blie aBTOMOGMW/IEN OCHALLAlOTCS CMCTEMaMU 3/IEKTPOHHOW nap-
KOBKW, UCTONb3YIOWMMM YIbTPA3BYKOBbIE AATUMKM PAcCTOsHUS, CucTemMa NapKoBKM, Kak NpaBwi-
no, BK/OYAETCS aBTOMAaTMYecKu Npu BKYEHUM nepefaun 3agHero xoga. Boautens ougHuBaeT
paccTosiHie [0 NPensTCTBUA MOCPEeACTBOM JIMHEWKN LBETHbLIX OrHeli B yr/y 3epkana 3afHero Bu-
[a, a npu yMeHbLUEeHU PacCTOSHUA A0 NPENATCTBUS HUXE ONpeAeseHHOro npeaena BKIYaeTcs
3BYKOBOWi CUrHas/l. HekoTopble aBTOMOGWAN He TO/IbKO BbICOKOTO, HO U CpedHero knacca 060py-
[yloTCs BUAEeoKamepamy 3a4Hero o0630pa, BbIBOASAWMMU M306paxeHWe Ha Avcnneid, pacnoso-
XEHHbIA Nepes BoauTENEM.

BCINOMOIATE/IbHbIE CUCTEMbI

Ha pbiHke ceiiyac npepnaraeTcs MHOTO CUMCTEM, KOTOpble 06ecneynBaloT BOAWTENS HaBUraLWOH-
HOl MHChopMauMeid: MokasblBalOT TeKyllee MeCcTOMNosIoKeHNe aBTOMOOWUSA Ha YNMYHO-A0POXHOM
ceTke W npegnaraet 6osee yao6HbIA MapLIpyT 4711 MOE34KM K MECTy HasHayeHwus:.

MpUHUWNbI aBTOMATUYECKO HaBWUrauMm XOpoLo pa3paboTaHbl, M KOHKypUpYyloLue CUCTEMBI
OT/IMyaloTCA ApYr OT Apyra TO/bKO B AeTansix annapaTHbIX cpeAcTB 3BM u nporpamMmmHoro obecne-
ueHus. [eorpadmyeckass uHpopmauusi coxpaHsieTcss Ha CD n DVD, uTo AaeT BO3MOXHOCTb onepa-
TMBHOTrO OBHOBMEHUS W MO3BOJMSET WCNONb30BaTb OAHY HABUraLMOHHYIO CUCTEMY A1 Pas/INYHbIX
MecTHOCTeil. onoxeHne TPaHCNOPTHOrO CpefcTBa onpefensieTcs ¢ NOMOLLbIO CMYTHUKOBbIX AaH-
HbIX No6anbHOM cucTembl No3numoHnpoBaHusa (GPS — Global Positioning System). Cuctema GPS
[O/DKHA NMOCTOSIHHO MepecuUnThIBaTh MOMOXKEHWE aBTOMOOUAA Moc/e nonajaHusi B «MepTBble TOu-
KW» (Hanpumep, TOHHENN WAK 061acTy «PaaMoTEHV» B GOMbLLUKMX ropoaax).

B HacTofllee Bpemsi akTMBHO pas3pabaTbiBatoTCA M BHEAPATCA MOLLHbIe CUCTEMbI, CrMOco6-
Hble BOCMPUHMMATb MHGOPMAaLMI0 B peabHOM MacluTabe BpeMEHU OT MH(OPMALMOHHBIX CUCTEM
ABVXeHMs. OHM NpefynpexaaroT BoauTens 0 Npobkax Ha foporax, MecTax CTOSIHKM 1 OTAblxa, 3a-
NPaBOYHbIX CTAHUMAX W NO3BOMSAKT HaBWUraLMOHHOMW CUCTEME aBTOMATMYECKM MOBTOPHO BblYMC-
NSITb CaMblli KOPOTKWIA MapLUpyT, €C/M Ha paHee paccYUTaHHOM MapLUpyTe BO3HMKAKT TPaHCMopT-
Hble 3aTOpbl U 3aePXKN ABUMXEHNS.

[ns oTobpaxeHna WHdoOpMauMM UCMNOSb-
3yl0TCA AguUcnaen € SpKUM W YETKUM 3KpaHOM
(puc. 7.39).

B Hambonee COBpPEMEHHBbIX CUCTEMax Wc-

Nosb3yeTcsi peyeBOe ynpaBfieHWe C CUHTe3a-
TOopamu peuyu, 4YTO JaeT BO3MOXHOCTb BOAuTe-
N0 ynpaBnATb Pas/IMYHbIMKU YCTPOKCTBAMMU
C MOMOLLbI0 COGCTBEHHOrO rosoca, a Takke
nonyyatb MHGOPMAaUMI0 B BUAE T0OM0COBOrO
COMPOBOXAEHWS, He OTBMEKasCb OT yrnpase-
HUs aBTOMOGUNEeM. Mcnonb3ys Takue YCTpoii-
CTBa, HampumMep, Ha HEKOTOPbIX aBTOMOGUNSAX
Jaguar, BoAMTE/lb Yepes rosIoCoBYH0 CBA3b «0b-
waetca» C aBToMobuniem, 3acTtaBnsas ero
BbINOHATL OMpefesieHHy onepauuto. B Ha-
CTosiLLee BpeMsl, 4YTOGbl MOMb30BATbLCS TaKoM
CUCTEMOIA, BOAUTESNb AO/HKEH U3YUUTb HEOOSb-
IO/ CMWUCOK CTaHAAPTHbLIX ¢hpas. Puc. 7.39. ucnnein HaBUraumoHHON CUCTEMbI
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CUCTEMbI 0174 KOM®OPTA N YOOBCTBA

[nqa Toro 4ytobbl BOgMTENb Y Naccaxmpbl OWyLany cebss B aBTOMOOKIE KOMIOPTHO U HE YTOM/IS/IUCH
B NPOAOIKATENbHBIX Noe3aKax, aBTOMOOMIIbHLIA Ky30B AO/KEH MMETb COOTBETCTBYHOLLEE 060pyao-
BaHve. Havbonee BaXHbIM SIBNSETCSH Ha/MUME 3PrOHOMUYHBIX M YA06HbIX CUAEHWIA, KOTOpPbIE AO/MK-
Hbl PaBHOMEPHO pacnpefenATb Harpy3ky OT Tefla naccaxupa no nofywike u cnuHke. Jiiogn uveroT
pasfnuuHble rabapuTbl U Maccy, NO3TOMY CUAEHbE, OCO6EHHO BOAWTENLCKOE, AO0/MKHO MMETb pasHble
perynupoBkuM, 4Tobbl 06ecneynTs BOSMOXHOCTb yrpasieHuss asTomobunem 6e3 HeobxoaumMocTn mns-
MEHSITb CBOE MOJIOKEHME B MOMbITKE AOTAHYTLCA 4O PY/IeBOro Kosieca, neganeli Wim KHOMOK.

Moyt BCce nepefHWe CUAEHbA JIETKOBOrO aBTOMOOWA MO3BOMAIOT Peryinmposarb MPOAo/bHOe
MOMIOXEHWE U1 Yro/l HakKMOHA CMUHKN CUAEHbs. HekoTopble cuieHbA UMEIOT TakXe perympoBkKy Mo
BbicOTE. MexaHu3Mbl PEerysiMpoBKA MOTYT ObITb MPOCTbIMU MEXaHUYEeCKUMW WM C 3/1EKTPONPUBO-
OOM. CuaeHbs € 371eKTPOonprBOAOM 4acTo 06OpYAyHOTCA 3anoMUHAIOWMMK YCTPONCTBaMM C Nams-
TbHO Ha HECKOJIbKO MOJSIOXEHWNIA, 419 yA06CTBA MCNOMb30BaHUS aBTOMOOWAS pasHbIMU BOAUTENSMU.

BONbLWNHCTBO COBPEMEHHbLIX aBTOMOOGUIENA WMEKT MeXaHW3Mbl PErysiMpoBKU  MOSIOXEHUS
pyneBoro koneca. PyneBoe k0feco MOXET 3aHMMaTb pas/inyHble NMOSIOKEeHNs] B BEPTUKaIbHOW (13-
MEHSI1 HAaK/TOH) U MPOAOILHON NIOCKOCTU (M3MEHEHUE AJ/IMHBI PY/eBOro Basia). Perynvposka nono-
XEHVA PyneBoro kosieca MOXeT MPOU3BOAUTLCA BPYUHYKO WM C NPUMEHEHUEM 3/1EKTPONPUBOLA,;
B MOC/MIeQHEM C/lydae HECKOSIbKO MOJIOXKEHWI MOryT 3anomMuHaTbes. HekoTopble aBTomo6unu Audi
MPOAAlOTCA C HECKONbKUMK KOMMEeKTaMu K/IoYeR, KOTopble MMelT Gpefiokn pasHoro LupeTa,
npefHa3HayeHHble 41 Pa3/IMYHbIX YNIEHOB OAHOM CeMbW. Mpu HaKaTWM KHOMKM Gpenoka OTK/Io-
yaeTcs CurHanmsauus, OTKpbIBalOTCA ABepu aBTOMOGWUNSA, a CUAeHbe W py/ieBOe KOeco ycTaHas-
JIMBAIOTCA B MOJIOXEHNE, KOTOPOE OblN0 33/aH0 3apaHee Mo KOHKPETHOro BOAUTENS.

Kapkac nepegHux CUAEHWIA M3roTaBnvMBaEeTCs U3 CTa/lbHbIX 3/IEMEHTOB, Ha KOTOpPble HakNagbl-
BalOTCA MOAMNPYXWHEHHbIE MOAYLIKA M3 MeHononuypetaHa. HwkHAS nogywka cuaeHbst 06bIYHO
MMeEeT MonepeyHblil BbICTYN B NepefHeli yacTi, KOTOpbli npefoTBpallaeT «MNoAHbIPUBaHME» MOA
HWKHIOK YacTb peMHsi 6e30MacHOCTU B c/lyyae 1060BOro CTO/IKHOBEHUS. paBuna 6e3onacHoCcTu
TpebyloT, UTOBbI MecTa KpenieHus cugeHuii K nosy 6biivM fOCTaTouHO MPOYHLIMK 471 NpefoTBpa-

LeHUs1 OTpbIBa CUAEHbS B MOMEHT CTOJSIKHO-
BeHusl. CnuHKa cuieHbsl He [o/bkHa ckna-
[OblBaTbCsl, €CNM B Hee yfapsieTcs naccaxwup,
pPacnosioKeHHbIN 3a 3TUM CUAEHLEM.

KOHCTpyKUMA OTAEeNbHbIX CcuaeHuit paeT
BO3MOXHOCTb M3MEHSITb ero chopmy A5t 60/1b-
wero yao6ctea. C aTol Liefiblo BHYTPU CUAEHBA
pacnonaratTcs HaflyBHble NOOCTH, 06BEM KO-
TOPbIX MOXHO yBeNW4YMBaTb WM yMeHbLUATb
C MOMOLLIbIO PYYHOrO Hacoca wWin cneumanbHo-
ro Kommnpeccopa ¢ anektponpusogom. [log,
06MBKOW HEKOTOpPbIX CUAEHWIA pacnonaratoT
HarpeBaTe/ibHble 3/1eMeHTbl, & UHTEHCUBHOCTb
HarpeBa MOXeT perynuposatbcs. [MosBuamch
cuieHbsl, B KOTOpble BCTPOEHa Lenas cuctema
BEHTUNSATOPOB, 06ecneyvBaKoLIMX 064yB uye-
pe3 nopucTylo CTPYKTypy OG6GMBKM NOAYLUKM
N CNWHKN cugeHbs (puc. 7.40).

HoBble aBTomo6unn Mercedes-Benz E-knac-

ca KOMMMEKTYTCA CUAEHbSIMU, B KOTOPbIX

VMEIOTCA HagyBHbIE MOJIOCTU, 0becneunsatome

Puc. 7.40. CuaeHbe ¢ 064yBOM GOKOBYIO MOALEPXKKY BOAUTENS. YnpasfieHue
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06bEMOM 3TUX MOMOCTEN OCYLLECTBSETCS KOMMbLIOTEPOM, KOTOPbIM MOslyyaeT CUrHai oTaartyvka
6OKOBbIX YCKOpPEeHUiA 1 U3MeHsieT 06beM MNosocTelt cnpasa Win crieBa B 3aBUCMMOCTM OT Hanpas-
NEHNs1 N CKOPOCTM MPOXOX/AEHUSI NoBopoTa.

CoBpeMeHHble rpy30Bble aBTOMOGWIN U aBTOBYChbl, 0COGEHHO NpeAHa3HauYeHHble ANs AaUTbHUX
noesoK, Takke 060opyayloTcs KOMOPTa6ebHbIMU CUAEHBbSMU, UMEILMMU GOMbLLIOKA AnanasoH
PEerynMpoBoK. Takne CuAeHbs UMET MPYXUHHYIO WM MHEBMATWYECKYI0 NMOABECKY C aMopTu3aTo-
pamn. Hanbonee coBeplUeHHble KOHCTPYKLMM aBTOMATUYeCKU OnpeaesnsioT Bec BOAUTENS U COOT-
BETCTBYIOLLYM 06Pa30oM M3MEHSIIOT YNpyrvie U racsiiye CBOCTBAa NOABECKN CUAEHDBS.

OBOrPEB, BEHTUALINA
N KOHOMLUMOHVPOBAHWE BO3AYXA

MpowvssoauTeny aBToMobuIen NOCTOSHHO CTapaloTCA NOBbICUTL KOMOpPTabenlbHOCTb CasloHa aB-
TomMOo6UNA. MepBble aBTOMOGUN BbIN OTKPLITBIMY U HE 3alUMLLaNN NAcCaXMPOB OT Henorogpl. AB-
TOMO6UN 20-X IT. Y)KE MUMENN KPbILly, KOTopas 3aliuiiana naccaxupos 3afHWX CUAeHUli aBTOMO-
6unsi. ABTOMOGWM C 3aKpbITbIM Ky30BOM M OTan/MBaembiM CasloHoM nosisunvck B 1950 r. B 70-e rr.
CTa/M LLUMPOKO MPUMEHATLCA aBTOMOOW/IbHbIE KOHAWULMOHEPDI.

CoBpeMeHHble CUCTEMbI BEHTUAALMN 1 OTOM/IEHNS CTanm 6onee coBepLUEHHbIMU U MPOU3BOAN-
TeNbHbIMM U MOryT o6ecneunTb BOAWUTENSA U NacCcaxmposB 6osee BbICOKMM YpOBHEM komdopTa.

B HacTosiLLee BpeMsi MpakTUyeckn Bce aBTOMOGUIM 060pyaytoTCS OTONUTENSIMU, KOTOpble CcMe-
LUMBAIOT NOTOKW TOPSAYEro W XO/I0AHOrO BO3fyXa. Bonbluve 6ecluymMHble M MHOTOCKOPOCTHbIE BEH-
TUIATOPbI 3aMEHW/IN BO34YyX03a00PHVKN HarHeTaTeslbHOro TWMna, YMEHbLUMB 3aBUCUMOCTL paboTbl
CUCTEM OTOMNEHUSI U BEHTUAALMM OT CKOPOCTW ABWXEHUS aBTOMO6WAA. [MonyyatoT Bce 6Gosbluee
pacnpocTpaHeHne TepMOPErysiATOPbl C 3/1EKTPOHHLIM YrpasneHneM, nogfepxusalowye 3afaH-
Hbl/i YPOBEHb TEMMepaTypbl B Ca/IOHe. 119 COKpaLLEHNA HeXxenaTenbHOro COMIHeYHOro HarpeBaHus
yepes OKHa ¥ 0COGEHHO Yepe3 BETPOBOE CTEK/I0 UCMOJb3YIT TOHMPOBAHHbIE CTeka U OTpaxaro-
e MeTa/IM3NPOBaHHbIE MOKPLITUS.

TvnMyHas MUHWMasIbHaA KOMMJEKTauMs CEPURHOro aBTOMOOWNSA COCTOWUT W3 OTOMUTENSA CMe-
LUMBAIOLLIErO TWMNA, MHOTOCKOPOCTHOrO M MasloLyMHOrO LeHTPOBGEXHOro BEHTUAATOpa M Hanpas-
NALWMUX KaHAN0B C 3aC/I0HKaMu, KOTopble pacnpefenstoT Bo34yX K BETPOBOMY U GOKOBbIM OKHam
W B C&JIOH aBTOMOGU/IA Ha YPOBHE /MLA W HWKHER 4acTu Hor.

Wcnonb3oBaHve oTonutesnsa [/ oTTavBaHna 3amep3LUero CTekna B X0/104H0e BpeMs roga npu-
BOAUT K 3amef/ieHVI0 nporpesa fsurarens, noaromy Bce 60sibliee pacrnpocTpaHeHue MnosyyatoT
BETPOBbIE CTeK/a C 3NeKTpuyeckum HarpesatenieM. COBpeMEHHbIE MPOBOJIOYHbIE Harpesartenv
BCTaB/IAOTCA BHYTPb CTEK/1a B NpoLiecce Npou3BoAcTBa. To/WyHA NMPOBOAHMKOB HACTOJIbKO Masia,
YTO OHW MPAaKTUYECKN HEBUAMMbI U MOITOMY He yXyALlaloT 0630pHOCTb. DeKTpuyeckuii oborpes
CTEKO/T He TOJIbKO 6bICTP 1 adhekTuBEH, HO M MOMOraeT AgsuraTento GbicTpee nporpesartbcs, COo-
3[aBas [OMOMHUTENbHYIO HarpysKy 4yepes reHeparop.

CuCTEMbl BEHTWIAUMM MHOTMX aBTOMOOWIER KOMMNEKTYOTCA 3(EKTUBHbIMK hubTpaMu.
Kpome nnbTpoB, KOTOpblE 3afepXMUBaloT Mbllb U TBEPAbIE YACTULLbI, UCMOJL3YIOTCA UILTPbLI
C aKTMBUPOBAHHbLIM YI/IEM, YNaBnvBaloLme 3arpasHaoLLme BellecTsa 1 3anaxu.

OTonneHne casioHa Ky3oBa aBTobyca 06bIYHO OCYLLECTB/ISIETCSA C MOMOLLbBIO KaslopuddepHoi cu-
CTembl, UCNOMb3YHOLLE/ Tennblii BO3AyX OT paauaTopa CUCTEMbl OXNaKAeHWs Asuratens. Tensbii
BO3[yX NOCTYNaeT B OTONUTE/bHbIE KaHaslbl Ky30Ba M M3 HUX B Ca/IOH U KabuHy BoauTens. BeHTu-
NAUMA casloHa Ky3osa aBTobyca Npou3BOAUTCA Yepes CUCTEMY OTOMNJIEHUs], Yepes3 OTKpbIBatoLLmMecs
6OKOBbIE OKHa, BEHTWIALMOHHbIE /0K, PACNOMIOXEHHbIE B KPbILLE HaZ, NPOXOAOM MaCCaXMPCKOro
casioHa, ¥ yepes3 BO34yX03abopHUK, Haxomsawmiica B nepegHeli yacTu aBTobyca.

Mogasnstollee 60NbLWMHCTBO aBTOMobUnel B CLUA 1 AnoHMM Tenepb OCHAaLLEHbl KOHAULMOHE-
pamu, [ons eBponeinckux aBToMobuneid ¢ KOHAULMOHEPaMU Takxe MOCTOSHHO yBeNny/BaeTCs.

315



KOHAVNUWMOHEPHI N KMTNMMATUYECKWE YCTAHOBKW
KoHAMUMOHMpOBaHMe BO3gyxa B Ca/loHe aBTOMO6uns obecrneuyvBaeT co3gaHuve Haubonee KOM-
dhopTHOTrO MUKpoKNUMaTa. [na oxna>kaeHus BO3fdyXa B Ca/lOHe aBTOMOOWAA WCMOMb3YKTCH W3-
BECTHble CbVI3VI‘-IeCKI/Ie NpuHUKMNbI, B COOTBETCTBME C KOTOPbIMU NpK 6bICTp0M pacwnpeHnmn Xnako-
CTM WM rasa, Haxopsllerocsi nof AaBfieHWEM, MNPOUCXOAMT MafieHne TemnepaTypbl, MOCKOJIbKY
CHWXEHWe OaB/IEHNs1 COMPOBOXAAETCsl MOr/OLLEeHNeM TensoTel U3 OKpyXatolleil cpefbl. Apyrum
WCTOYHMKOM XO/104a MOTYT CAYXWTb 3aTpaThbl Tensa Ha ncnapeHve »<ugkocth. Eciv kanHyTb Ha py-
Ky Kakoii-nmbo neTyuyein »<uakoct (cnupT, 3dmp), OHa HAYHET MCMApsiTbCA UM B 3TOM MecTe NouyB-
CTBYEeTCA X004, B KOHAMUMOHepax Ucnonb3ylTcs 06a 3TvX ABAEHUS.

B npocrteliwem koHauumoHepe (puc. 7.41) nmeetcs 6annoH (pecmBep), B KOTOPOM Mof AaB/IEHN-
eM HaxoauTcsl X<WOKWA XafioareHT ¢ TemMnepaTtypoli oKpyxaroLlein cpefbl.

XnapgoareHT BbIXOAUT M3 pecrBepa no TpybonpoBody v Yepes peaykTop AaBfeHus nocTyna-
eT B ucnaputens. Vcnaputens yckopsieT npouecc ncnapeHus. [ia 3Toro oH MMeEeT 6O0/bLuyl Mo-
BEPXHOCTb U SIBNSIETCSI TEMI00GMEHHUKOM MeXAy X/1a/ioa reH TOM 1 OKpY>XXatoLLyM BO3AyxXoM. 15 ycKo-
peHns NpOXOoXAeHWs BO3AyXa Yepe3 ucnaputesb WCMOSb3yeTCcs BEHTWUAATOP, KOTOPbLIA MOXeT
npogyeaTb BO34yX, MOCTYNaloWuiA CHapyXu aBTOMOOGWMS WM LMPKYNMPYIOLWWIA BHYTPU CasoHa.
XnafoareHT, Npoiaa Yepes pefykTop, NOCTEMNEHHO VcnapseTcs BHYTPY 3MEEBUKa 1CnapuTens, 1N OXna-
JaeTcs, oTAaBasi XO/iof, BO3fyXy, NPOXoAslleMy yepe3 ucnaputens. M3 ucnaputens xnagoareHt
BbIXOAUT B ra3006pa3HOM COCTOSIHUM W MPU HU3KOM AaBfeHun. [s TOoro 4tobbl LUK OXnaxae-
HUA NPOMCXOAMN MOCTOSIHHO, HEO6XOAUMO CXaTb ra3 U NepeBecTV ero B X<MAKOe COCTOSHME.
C 3TOi Lenbio UCNONb3YT KOMNPECCop M KoHAeHcaTop. a3006pasHbiil xnagoareHT no Tpybonpo-
BOAY NOCTynaeT B KOMMPECCOp, KOTOpbIA MpuUBOAUTCS B AeicTBMe OT Basa asuratens. Komnpec-
COp CKMMAET ras 0 BbICOKOro JaBneHus. [ OxNax4eHNs CKaToro rasa Mcrnosb3yeTcs eLle oauH
Tenno0bMeHHNK— KOHAEHCATOpP, KOTOpPbLIA ycTaHaBAMBAaeTCA MNepes pagvaTopoM CUCTeMbl OXa-
XaeHna asuratens. CxaTblil xnafoareHT oX/1axX4aeTcsl B KOHAEHCATope MpoAyBaeMbIM BO3yXOM
N NepexoauT B XuAKyt hasy, nocne yero BO3BpallaeTcs B PECMBEP, M LMK MOXET NMOBTOPATLCS.

[Lpnroe Bpemsi B aBTOMOGU/IbHbIX CUCTEMAX KOHAWNLMOHUPOBAHNSA MPUMEHSINICA X1af0areHT, npu-
Hagnexawuii K Kiaccy XnopdTopyriepoaHbIX Xummnyecknx coeguHeHunii (CFC) 1 HasbiBaeMsblli thpeo-
HOM (Hanpumep, gpeoH 12). /3-3a BO3MOXHOIFO paspyLleHMss 030HOBOrO €10 3eman 1 o6LLeit

TOKCUMYHOCTM BO MHOMMX CTpaHax WMCnosib30Ba-
Hue ppeoHa 3anpewaetca. [Mpoussogutenu
aBTOMOOU/EN BbIHYXAaHbl BbiM NepeiTn kxna-
poareHty R134a. 310T X/1afoareHT OTHOCUTCA
K knaccy rugpodptopyrnepopos (HFC), He copep-
XaT x/iopa M He oyeHb BpepeH. OpHako Ans
3hheKTNBHOW PaboTbl aBTOMOOW/IbHBIX KOHAW-
LMoHepoB, ucnonb3ywwmx R134a, Tpebyetcs
60nee BbICOKOE pabouyee fJaBneHve.

KOHTYP HU3KOr o
OABNEHWA

KOHTYP BbICOKOIo

OABNEHWA 1
PecuBep KoHAMLMOHEPA He TOMbKo obecne-

uMBaeT XpaHeHue Xs1afoareHTa, Ho mbTpyeT
€ro v ygansiet Bnary (nHorga ounbTp ycTaHaB -
BaeTCsA OTAe/bHO OT pecuBepa). Bnara ypanset-
C C MOMOLLBI0 CheunanbHOro aacopbeHTa,
KOTOpbI MMEET OrpaHWYEHHbIN CPOK CNyXObl.

Puc. 7.41. MpuHuunuanbHaa cxema KOHAM-
LMoHepa: 1— KOMMpeccop C 3/1eKTPOMarHuT-
HoOli MycpTOlR; 2 — KOHAeHcaTop; 3 — pecusep;
4 — KpaH; 5 — ubTp; 6 — CMOTPOBOE OKHO;
7 — pepyKUMOHHBIA KnanaH; 8 — ucnapuTens;
9 — pJaTuuK Temneparypsbl
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PecvBep He PEMOHTUPYETCS 1 MOAIEXUT 3aMeHe
B C/lyuae BbIxoAa U3 cTposl. MonasaHue Bo3myxa
B CUCTEMY MPUBOAUT PECUBEP B HETOAHOCTb.

Peayktop MNOHWXAET [AaBfieHUe XMAKOTo
XnafoareHTa v ynpas/sieT ero pacxofoM B 3a-
BIUCKMMOCTM OT TeMnepaTypbl Ha BbIXOAe U3 UC-



naputens. B pedyktope vMMeeTcs TepPMOPErynsaTop, KOTOPbI YMEHbLUAeT nojayy XuAKoro xiago-
areHTa, ec/im Temnepatypa BbIXOAALLEro U3 UCNapuTens xnagoareHta o4eHb HU3Kas, 4To, B CBOKO
ouepefb, yKkasbiBaeT Ha HENOJIHOE ero ncnapeHue.

Vcnaputenb BbINOMHEH B BUAE HECKOSIbKMX 3MEEBUKOB, W3TOTOB/IEHHBIX W3 aSIlOMUHUEBBIX
Tpy6oK (ana R134a). Mpu paboTe KoHAMLUMOHEpa Ha TpybKax ncnaputens KoHAeHcupyeTca Bnara,
cofepxallasncs B Bo3ayxe. Kannu snarn cobuparoTcs B NOALOHE W YAAISAIOTCA Yepes Tpy6onpoBos,
nos asTomobunb. Boga, cobupatoliancs nog asToMobunem ¢ paboTalowyM KOHAULMOHEPOM, He
ABNSETCA CNeACTBMEM HEUCNPaBHOCTWU ero arperaTos.

Hanbonee pacnpocTpaHeHHbIM TUMOM KOMMPECCOPOB aBTOMOOWU/IbHbIX KOHAULMOHEPOB SABNS-
l0TCA NOpLUHeBble (puc. 7.42). Ban kommpeccopa NpuBOAMTCS B AECTBME OT KOMeH4YaToro Basia
ABvratens c NOMOLLbI0 PeMEHHOW nepefayv v 3N1eKTPOMarHUTHOW MydoTbl.

C BegylwMm BaJloM KOMMpeccopa CoeAMHEeHa Hak/IOHHasa LWaiiba, koTopas Npu CBOEM Bpa-
LWeHUn nepemeLlaeT HecKosbko (5-7) noplHei. Kopnyc ¢ uMnnHApaMy 3akpbIT KPbILWKOW C cu-
cTeMoi knanaHoB. CyLLECTBYIOT MOPLUHEBbIE KOMNPECCOPbl NEPEMEHHOW MPON3BOAUTENBHOCTY.
Mpou3BoauTeNLHOCTL KOMMNpeccopa onpefenseTca 3afaHHol TeMnepaTypoi oxXnaxaeHus. Y Takmx
KOMMPECCOPOB MOXET U3MEHSATbCA HAK/IOH LWaiibbl, YTO NPVMBOAUT K M3MEHEHMWIO X04a NOpLUHeN
W, cnefosatesibHO, MPOU3BOAUTENILHOCTU. TakMe KOMMPEeccopbl OKasblBAlOT MEHbLUEEe BVAHUE
Ha paboTy ABuratens npy BKAOYEHUU MYdTbl, YTO OYE€Hb BaXHO A5 Ma/lOMOLLHbIX ABUraTenei.
Kpome TOro, oHn obecneumsatoT 60/bLUY0 CTAbUAIBLHOCTL 3a[aHHON TemnepaTypbl.

B nocnegHee BpeMsi B aBTOMOOW/IbHbIX KOHAMUMOHEpPAX Ha CMeHy MOpPLUHEBbIM KOMMPecco-
pam NpPUXOAAT POTOPHO-MIAacTMHYaTLIe. B Takux koMnpeccopax Ha BpallalowemMcsi Basle yCTaHOB/EH
poTope pagnasibHbIMM NMPOPe3AMU, B KOTOPbIE BCTaB/IEHbI CKOMb3ALLME MIACTUHBI, NPUXUMMatoLLMecs
K 3NAMNTUYECKO NOBEpPXHOCTM cTaTtopa. Mpu BpalleHun potopa paboyve nosocTu, pacnonokeHHble
MexXay cocefHUMU NnacTuHamu, U3MEHSOT CBOW 06beM, YTO JaeT BO3MOXHOCTb CO34aBaTb BbICO-
Koe faBsfieHve xnafgoareHta. Komnpeccopbl 3TOro Tuna UMEIOT MeHblume rabaputbl, OTMYaroTCA
NJ1IaBHOCTLIO B paboTe U HWU3KUM YPOBHEM LUyMa.

B cawmbIx nocnegHux paspaboTkax KOMMPEeccopoB A1 aBTOMOOGWUSIbHbLIX KOHAULMOHEPOB MC-
NnoNb3yTCA NepeMeHHO-yr/10Bble nnactuH4yatble Auratesin, UMeHawllne pa60q|/||7| Xo4, KOMm-
npeccopa U TakuM 06pa3oM perynvpyrolwme pacxof MOLHOCTM B 3aBUCKMMOCTM OT noTpebHocTel
cucteMbl. Tawk<e MOSBMIOCH GOJbLLIOE KOMMYECTBO KOMMPECCOPOB C 3MEKTPUYECKUM NPUBOLOM
(oco6eHHO B ANOHMKM). OCHOBHOE MPENMYLLECTBO 3NEKTPUYECKOTO ABUraTenis — 3HepreTmyeckas
3pPeKTMBHOCTL B COBOKYMHOCTW C BO3MOXHOCTbIO 3/IEKTPOHHOIO yrnpas/ieHus.

Bce 6onblue COBPEMEHHbIX aBTOMOGUeN
obopyayeTca He NpPOCTbIMW KOHAMLUMOHEepamu, 1 2 3 4 56
a cuctemamu Kknumar-koHTponsa (HVAC —

Heating, Ventilation and Air Conditioning).

Takne cuCTeMbl YMPaBNATCA C MOMOLLbIO
3M1EKTPOHMKM, UCMOMb3ya AATUMKM TemnepaTypbl
N MHTEHCUBHOCTW COJTHEYHOIO U31yYeHus, YTOObI
aBTOMaTUYeCKN MoAAepXUBaTb 3a4aHHble napa-

METPbl MUKPOK/IMMAaTa He3aBUCKUMO OT Hapyx-
HO TemnepaTypbl. Bo Bcex faTtunkax Temnepary-
pbl — BHYTPEHHE W HapyXHOW Temnepatypbl
BO3[yxa, TeMnepaTypbl ucnaputens u oxyiaxia-
loLeli XUAKOCTW ABuraTenst — WCMo/b3yoTcs 4 6
TEPMUCTOPbI. B HEKOTOPLIX aBTOMOBU/ISAX MMEIOTCS

He6Oo/bLLIME XONOAWBHUKM 1 6apbl. KOHCTPYKLMM
OTZIE/bHbIX K/IMMATUYECKUX YCTAHOBOK [IOMYCKaloT
pasgenbHoe perynnpoBaHue Temneparypbl B pas-
JINYHBIX 30HAX CasioHa aBTOMOGU/S.

Puc. 7.42. Cxema komnpeccopa aBTOMO6U/b-
HOro KoHAMUMOHepa: 1— LWKUB; 2 — 3/1eKTPO-
MarHuT; 3 — Hak/IoHHas LWwaliba; 4 — NopLUEHb;
5 — kpbllwKa 610ka UMAMHAPOB; 6 — KnanaHbl
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MpakTnyeckn Bce MexXofdyropodHble aBTOGYCbl B HACTOsLLEe BPeMs Takxe 060pyayroTcs KOHAM-
unoHepammn (puc. 7.43). Cam KOHAMLMOHEP ycTaHaBMBAETCS Ha Kpbille aBTobyca, a OX/1axoAeH-
Hbli BO34yX MOAAETCS MO BO3AyXOBOAAM K CUAEHbSIM MmaccaxupoB. Kaxombii naccax<vpc nOMOLLbo
perynatopa MOX<€T HaCTPOWUTb CU/ly U Hanpas/ieHWe NoToKa X0/104HOro BO3ayxa.

Puc. 7.43. Cuctema KOHAMLMOHMPOBaAHUA BO3Ayxa B aBTobyce: 1 — nepegHuii oTonuUTeNb;
2 — [onosHNTENbHbIE 6OKOBbIE OTONUTENN; 3 — KOMMpPeccop; 4 — BEHTWIATOP C BUCKOMY(TON;
5 — pagvatop; 6 — YyCTPOWCTBO BEHTUNALMU U KOHAMLUOHUPOBAHNSA



r'1ABA

JpwkeHve HeobXxoaMMO Nio-

60My yernoBeky, 1 noboe Te HAeH L|||/| I/I

TeXHM4eckoe cpeacTso, No3Bo-

NSOLLEE YCKOPUTb 3TO ABW- pa3 B VIT I/I ;I

>KeHvie, NOBbICUTb MOBW/b-

HOCTb 4Y€e/ioBeKa, Bcerga 6y- KO H CT pyKLlJ/I I/I

[OeT nonb30BaTbCs CrpocoM
B 9TOM Mupe. NoTpebHOCTb aBTO M 06 VI nﬂ
B K&OKOOAHEBHOM Mepeme-

LLIEHUN Ha OTHOCUTENbHO He-

60/1bLLME PaCCTOAHWA HawyY-

LLMM CrIOCOBOM Y/I0B/1ETBO-

psiIET NIErKOBOI aBTOMOOU/b,

HaxoAsLmiica B COGCTBEH-

HOCTW BajenbLa.

8§50

MEPCMEKTUBHBLIE HAMPABJIEHNA
PA3BUTUA KOHCTPYKLUMN ABTOMOBWNA

MepcoHasbHbIA NEerkoBoil aBToMobu/ib B COBPEMEHHOM MUpe Hambonee npuBnekateneH oas ue-
floBeKa Kak CpeAcTBO Ka>kKAOAHEBHOTO TPaHCNOpPTa, BO-NEPBbLIX, MO CBOMM TEXHUYECKUM BO3MOX-
HOCTSIM, BO-BTOpbIX, M3-3a CMOCOGHOCTY YA0OBNETBOPUTL B HaMbO/bLLUE CTENEHU UHAUBUAYA/IbHbIE
3anpocbl Kaxaoro BragenbLa.

370 NpuUBENO K TOMY, YTO aBTOMOGU/Ib CTa/ CamMbIM MacCCOBbIM TPAHCMOPTHLIM CPELCTBOM B MU-
pe, KoNM4yecTBO aBTOMOOWEN yBenmunBaeTcs (B NepByl0 ovepesb NerkoBbIx), U, BUAMMO, 3Ta TeH-
OeHLMs coxpaHuTca 1 B 6amxaniwem Oyayliem.

Ho maccoBasi aBTOMO6UAM3ALMSA HECET U HeraTuBHbIe NOCNeACTBUSA: rMbenb U paHeHus nogein
Ha goporax, 3arpsi3HeHne OKpyXatoLleil cpefbl, CHUXEHME CKOPOCTW MepeMelLeHus 13-3a TpaHc-
MOPTHbIX 3aTOPOB, B/MSIHWE HA 340POBbE YesloBeka TPAHCMOPTHOTO LUyMa, YBeNMyeHue niolwagei
NoNEe3HbIX 3eMeflb, 3aHSATbIX aBTOMOGU/IbHLIMU AOPOramMu, CTOSIHKaMu U T. 4.

B CBSA3M C 3TUM KOHCTPYKLMSI aBTOMOGUAS ByAeT COBEPLLEHCTBOBATLCS B CIEAYHOLLMX HAMPaB/IeHUsX:
1. TMosbiWweHne 6e30nNacHOCTN aBTOMOOUNA.

YCTaHOBMEHO, YTO MPUYMHaMK GOSbLUMHCTBA AOPOXHO-TPAHCMOPTHbIX MPOUCLUECTBUI SABNSKOTCA
own6kn BoauTeneli. MoXHO OXvAaTb, YTO MOMy4yar AasibHelillee pacnpocTpaHeHWe CUCTEMbI, CKO-
pee BCEro, 3MEKTPOHHbIE, KOTOpble OyayT NMPMHUMAaTbL Ha cebsi HEKOTOpble (OYHKLMW ynpasieHusi
aBTOMOGMIEM WM NMOMOLLUY BOAUTENO B KPUTUUECKUX PeXMMaX.

MonyyaT pacnpocTpaHeHre o6Lye MHPOPMALMOHHbIE CUCTEMBI, UMEIOLLyEe CBSA3b C KaxobiM aB-
TOoMO6UIEM (CUCTEMbI TeNeMaTuki) U NO3BOJISIOLLME OCYLLECTBATL KOHTPO/Ib 3@ COCTOSIHAEM TpPaHC-
MOPTHOI CEeTU OonpefeneHHOro pervioHa W 3apaHee npedynpexgars BOAUTENS O BO3HUKHOBEHWU
aBapuiiHbIX CUTyauuid, pekomeHgoBaTb Havbosiee pauvoHasbHble MapLUpyTbl ABWKEeHUs. o oueH-
Kam eBpOMencKMx crneumanncToB NpUMEHeHWe 3MNEeKTPOHHbIX MOMOLLHUKOB BOAWUTENS U CUCTEM Te-
nematvkm no3sonuT k 2010 1. BABOE YMEHbLUMTb YKC/O AOPOXHO-TPAHCMOPTHBIX NPOUCLLECTBUNA.
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2. YMeHblUeHVe BpegHOro BO3AENCTBMA Ha OKPYXaloLylo cpedy U CHWXeHUe 3aTpaT sHeprum.

Monyyat AanbHelillee pa3BUTUE YCTPOKCTBA, NO3BOMAILWME CHUXATb BPedHble BbIOPOChI Tpa-
OVUVOHHBIX ABWrateneil BHYTPEHHEro cropaHuns. Yeunutcs 6opbba 3a aKOHOMUKO HedTAHOro ToM-
NMBa Kak C No3uuuii CHWXEHUs 06beMOB ero noTpebneHns, Tak ¥ C NO3ULUM YMEHbLUEHNS 06be-
MoB Bbl6pocoB CO02, co3gatoLiero napHUKOBbI 30hchekT.

YBennuntca fons asTomobuneli, paboTalowmx Ha anbTePHATUBHBIX UCTOYHWUKAX SHEPruun: npu-
POAHbINA ras, BoAopo4, 6MOTON/IMBO. DKOHOMUU SHEPIMM ByaeT Cnoco6CTBOBATb YMEHbLUIEHNE CO6-
CTBEHHOW Maccbl aBTOMOGWSA, NMPUMEHEHNE TMOPUAHBIX CUIOBbLIX YCTAHOBOK. OXugaeTcs, 4To 06-
WA pacxopg aHeprum aBTomobunsammn k 2010 r. no cpaBHeHuto ¢ 2000 r. yMeHbLUTCA Ha 25 %.

BygeT CHWXeH TpaHCMOPTHbIA Wym aBTOMOGWel, B NMepByk oyepelb 3a cyeT pas3paboTkm
N UCMOMb30BaHNSA MaIOLLYMHbIX aBTOMOGUNEA.

3. ToBblWweHVe npuBMeKkaTeNlbHOCTU aBTOMO6MAA NS notpebutens.

[aHHoe HanpaBneHve oxBaTbiBaeT LUMPOKMIA Kpyr BOMPOCOB M CBA3@HO CO CTPEMJIEHNEM aB-
TonpousBoauTeneli co3gaBaTb aBTOMOGUIM, Havbonee NOMHO OTBevallme UHAVMBUAYAIbHBIM 3a-
npocam KOHKPETHOro yesioBeka. MOXHO oXufaaTtb CHUXeHWe Ao 1,5 net nepvoguvyHoCcTU Bbinycka
Ha PbIHOK HOBbIX MOJenel, yBenuMueHne konmuecTBa MoAudmkaumii aBTOMOGUNSA, MpUMEHeHne
HOBBbIX YCTPOWCTB; NOBbILIAIOLLMX KOMCOPT (CMCTeM MoaAepXaHns Heo6X0AMMOro kvMmara B cano-
He, YCTPOICTB aBTOMATUYECKOrO YNpaB/eHUs arperataMm u T. o).

Ocobyto pornb 6yfeT urpaTtb LUMPOKOE MPUMEHEHWE WHAOPMAaLMOHHbIX CUCTEM, MO3BONSAOLLMNX
BOAWTENO MOMyYaTb MPU ABMXEHMM OOBLEKTVMBHYK W MOSHY MHPOPMAaLMI0 Kak O paboTe caMoro
aBTOMOOW/NSA (CpeacTBa BCTPOEHHOW AMArHOCTMKM), Tak U pasfinyHyto MHhopMaumio 13 rnobasb-
HbIX MHGOPMALMOHHBIX CUCTEM (CUCTEMbI TenemaTtukun). 3To caenaeT BO3MOXHbIM 6onee adhdhek-
TUBHO MHTErpYpoOBaTh aBTOMOOW/Ib B OOLLYIO TPAHCMNOPTHYIO CUCTEMY, @ BOAUTENA W NacCaXmpoB —
B cucteMy obMeHa MHdhopmaumein ¢ ApyruMm ngsMu.

MPUMEHEHWE AJTIbTEPHATVBHbIX B/ASB TOMNJ/IMBA

3a nocnefHve paBajuatb IeT aBTOMOGM/IbHAA MNPOMBILWIEHHOCTb AOCTUI/IAa OrFPOMHbIX
pe3ynbTaTtoB MO CHUMXEHWIO COAEpPXaHus BpedHbIX BelecTB B OoTpaboTaBlwux rasax. 3anper
Ha MCNO/b30BaHWe 3TUNPOBAHHLIX GEH3WHOB, MPUMMEHEHUE KaTa/IMTUYECKUX HelTpanusa-
TOpOB OTpaboTaBLUMX Fa30B M COBPEMEHHbIX cuctem nutaHnsa A3C, No3BOMUNN CYLLECTBEHHO
YMEHbLNTL BpefHOe BO34eNCTBME aBTOMOOWILHOIO TPaHCNOpTa Ha OKpyXalollyl cpegy
N 340POBbE 4YesioBeka.
Mpn pabote aBTOMO6GWILbHBIX A3C B atMocdepy BbIOPACHIBAIOTCA HE TOMBbKO TOKCUYHbIE Tasbl, HO U
OBYOKUCb yriepoga (COr). 10T ras BbINOMHAET BaXKHY posib B atmocdepe 3emn. OgHako 3a no-
cnepgHve 100 neT ero cofepxaHue B aTMocdiepe 3HaUMTENIbHO YBEIMYMAOCH W HE MOCNEAHIO
posib B 3TOM UrpaeT aBTOMOOW/bHbIA TpaHCNOPT. HekoTopble yYeHble YyTBEPXAAIOT, YTO yBenye-
Hve cogepxaHnss C02 B atmochepHOM BO34yxe MPUBOAUT K r106a/1bHOMY MOTENIEHUIO.

[Jpuratenn coBpeMeHHbIX aBToMOGUen ctanm 6onee 3KOHOMUYHBIMU, & 3TO NPUBENO KYMEHb-
LUEHNIO BbIGPOCOB [ABYOKMCK yrnepofa. [puMeHeHWe asibTepHaTWBHbLIX BWAOB TOMMBA Takke
CNoco6CTBYET KakK CHUKEHUIO BpeaHbIX BELEeCTB B O0TpaboTaBLUMX rasax, Tak W CHUWKEHUIO KOMn-
yecTBa [ByOKUCW yrnepoga.

CxnxeHHble HedpTAHble rasbl (LPG — Liquefied Petroleum Gas) galoT BO3MOXHOCTb CHU3UTb
cofepxaHve BpedHbIX BeLEeCcTB B OTPaboTaBLUMX rasax WM O4HOBPEMEHHO MpuMepHo Ha 10 %
yMeHbLWNTL KonmyecTBo CO2, Bbigensemoro npu paborte A3C.
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Cxartblii npupoaHbiii raz (CNG-  Compressed
Natural Gas) — 3T0 a/lbTepHATUBHOE TOMN/INBO, KO-
TOpOe MOXeT Ucnosb3oBaTbes B 43C C UCKPOBbIM
3aKuraHeM u B gusensx. [ 18 ncnonb3oBaHus
B kayecTBe Tonmea B [13C OH Jo/mkeH BbiTb CxaT
[0 BbICOKOrO fAaB/ieHuns, 4tobbl 3aHMMaTb MeHb-
LLMA 06beM. JTOT ra3 MOXET TPaHCMNOpPTMPOBATb-
cA B Oas/loHax BbICOKOTO AasneHus. [pyu ero
MCMOMb30BaHNN B KauyecTBe TOMN/MBa, obecrneuu-
BAETCHA CHIWKEHWE BbIGPOCOB BPEAHbIX BELLECTB
B atmocchepy.

MetaHon (Methanol) — cnupTtoBoe TonnBeo,
roslyyaemoe B rpouecce nepepadoTkn Hedotn
WM KaMeHHoro yrns. Mpu ncnonb3oBaHuy me-
TaHona B kadecTBe Tonnwmea g A3C obecneun-

Puc. 8.1. ABTomo6uns BMW 740 hL nmeet 6ak
C XWAKUM BOAOPOAOM, KOTOPbLIA MCMNO/b3yeT-
cd, Kak tonamso gnsa A3C wn ana TonanBHOrO
3/IeMeHTa, 3aMeHsLero 06blYHbIA akkymy-
natop. Mcnonb3oBaHue TOM/MBHOIO 3/1€MeH-
Ta obecrneumBaeT paboTy KOHAULMOHepa
Ha CTosIHKax ¢ HepaboTalwWwmum geuratenem

BAETCA CHWKEHWe YPOBHSI ABYOKWUCU yrnepona
B OTpaboTaBLUMX rasax Ha 5 % Mo cpaBHeHWo
Cc 6eH3MHOM. OpfHako A1 MOMyYeHus TOn e
MOLLIHOCTK TpebyeTcs BABOe 6osibLuee KONMyecT-
BO TOM/IMBA, YeM MpW WUCMOJIb30BaHUN 6eH3nHa.

OtaHon (Ethanol) — cnupToBOE TONAMBO,
noslyyaemMoe M3 pacTeHuid, Takmx Kak KyKypy-
3a, caxapHblil TPOCTHWK 1 Ap., UMEET NPUMEPHO
Takme e CBOICTBa, Kak MeTaHON M NpOou3BO-
OUT MPU CropaHnM MeHblUee KOMMYeCcTBO OKCU-
[0B a30Ta W CHWKEHWEe COAepXaHusi ABYOKUCK
yrnepoga Ha 4 % no cpaBHEHW0 C GEH3VHOM.
Otpaborasiure rassl A3C, paboTarollero Ha aTaHose, coaepXaT BpeAHble anbernibl, KoTopble 06-
NafaloT HeMnpuATHbIM 3anaxoM, Bbi3bIBAKOT pasfpakeHne CAM3UCTbIX 060/104eK opraHn3mMa 4eso-
BEKa M He MOryT ObITb YCTpaHeHbl C MOMOLLBI0 KaTa/IMTUHeCKMX HelTpasIn3aTopos.

Puc. 8.2. ABTomo6unb Mini Cooper, ¢ gBura-
Tenewm, paboTawlleM Ha Bogopone

Bopgopoa (H2 — roptounii ras, KOTOpblii NpyU CropaHWn COEAMHSIETCS C KMC/IOPOAOM 06pasys
Bogy. Bogopog siBnsieTcs Hambonee NepcrnekTUBHOW anbTepHaTUBOM YrNeBOAOPOAHLIM BuAaM
Ton/mBa. Bogopopn Takke SABMSAETCA MepcrneKkTVBHLIM TOMMBOM /11 UCNOJIb30BaHWSA B CU/IOBbIX
yCTaHOBKaxX Ha TOM/IMBHbIX 3/1IEMEHTaxX.

MepeuncneHHble anbTepHATUBHbIE BUAbl TONMBA MOMYT B OTAE/bHbLIX Cydasx, UCMO/b30BaTb-
CA 411 aBTOMOOUIbHBIX ABUraTenein. MHorme npovssoauTeny aBTomobusnen MMeLoT B CBOe Npo-
rpaMMe BbIMYCK aBTOMOGWU/EN, KOTOpble MOTYT MCMO/b30BaTb a/lbTEPHATUBHbIE BWAblI TOMMBA.
Havnbonee pacnpocTpaHeHbl aBTOMOGUAWM, KOTOPble MOFYT MCMOMb30BaTb Hapsay C GEeH3MHOM
CXWKEHHbIA ra3 wii npupoaHblii oxatblli ras (Volvo, Vauxhall, Mersedes u gp.).

Bonblumx yCnexoB B MCMOMb30BaHMM BOAOPOAA B KadecTBe aBTOMOOW/ILHOIO TonauBa LOOW-
nacb komnaHma BMW, kotopas paspabotana A3C, paboTaiowme Ha Bogopoge. .Jpuratenn onbit-
HbIX aBTomMo6unein BMW 750hL 1 Mini Cooper Hydrogen (puc. 8.1; 8.2) o60pyfoBaHbl CUCTEMOIA
BNPbICKA XWOKOTO W OX/TaXAEHHOI0 BOAOPOAA, CMELUMBAIOLLETOCH C BO3[4YyXOM BO BMYCKHOM Tpy-
6onpoBoe. Takoil Noaxof AaeT BO3MOXHOCTb YyUllMTb HanosiHeHne uunvHapoB A3C TOnIvBHO-
BO3/YLUHON CMECb 1 CBECTU 4O MUHMMYyMa 3arpsi3HEHVE OKpYyXatoLlen cpegpi.

Vcnonb3oBaHue albTEPHATVBHBIX BUAOB aBTOMOOW/IBLHOMO TOM/IMBA MOXET HECKOJIbKO 3aMe/InTb
nepcnexkTMBy MCcHEpnaHns MUPOBbIX 3anacoB HedTW, HO MOJMHOCTLIO HE peLuaeT JaHHol npobne-
Mbl. [03TOMY 6O/MLLUMHCTBO BeAyLUWX MMPOBLIX NPOWU3BOAUTENEN aBTOMOGUNEN ceilyac BMIOTHYHO
3aHMMatoTCA Pa3paboTKON CUMOBbIX YCTAHOBOK, FAe WCMOMb3YKTCA anbTepHaTUBHbIE WCTOYHUKM
3Hepruu.

321



8§52

SPPEKTMBHOE WMCIOJ/Ib3OBAHVE 3SHEPT A
I CHYDKEHVE BPELHOIO BO3AEWCTBUA
HA OKPY>XAIOLLYHO CPEA/ 1 300POBbE HACEJIEHNA

3anacbl yrnesoAopoaHbIX BUAOB TOMMBA B MUpE OrpaHuyeHbl. HekoTopble uccnegosarenm yTeep-
XOAKT, YTO 3TWX 3anacoB xBatuT Ha 60-80 ner, 6o/siee NECCUMUCTUYHO HACTPOEHHbIE YYEHbIe To-
BOPAT, YTO YE/I0BEYECTBO McyepnaeT 3Tn 3anackl Yepes 40 net. C Apyroin CTOPOHbI, BCe 6OMbLUyt0
03ab604YEHHOCTb BbI3bIBAET 3arpsi3HEHUE OKpPYyXalollein cpefbl, He MOCNELHION PO/ib B KOTOPOM
UrparT aBTOMoOGUIN.

HekoTopoe BpeMsi Hasaj, CyLEeCTBOBa/I0 MHEHME, YTO Ha CMEHY aBTOMOOMASIM C MPUBbLIYHLIM
[OBC npuaeT «3KOMOrMYECKN YUCTbIi 31EeKTPUYECKUIA aBTOMOOMNb». BbiM co3fdaHbl BapuaHThbl
anekTpomob6unen, rae Ans npuBoja BedylwMX KOec UCMNofb30BanunCb 3NeKTpoABuraTenu,
a 3anac afeKTpoaHeprun Ansa Heobxoaumoro npobdera, obecneynBasica akKymynsATopHbiMu 6GaTa-
pesMu, KOTopble pacnonaraancb HenocpefcTBEHHO Ha aBToOMO6WAe U MOy noglapsxaTbcs
Ha cneynanbHbIX 3apsagHbiX cTaHuusx (puc. 8.3).

Takoli Noaxo[ MCNOob30BaHNST akKyMyNSiTOPHbIX 31EKTPOMOGUNE UTHOPMPOBaUT OYEBUAHBIN OaKT,
YTO 3TO NOJIHOCTLID HE peLlaeT BOMPOC rN06a/IbHOro 3arpsi3HEHUs OKpyXxatwei cpegpl. Ans 3a-
PAOKM aKKyMynsiTOPOB UCNOMb3YeTCA 3/1eKTPO3HEPrus, noslydaemasi oT 3/1eKTPOCTaHLMA, KoTopble
B CBOEM 6O/IbLUMHCTBE CXUraloT Yr1eBoA0pPOAHOE TON/MBO. Mpy 3TOM 3arps3HeHne OoKpyxatoLei
cpefbl MPOCTO NEPEHOCUTCS B APYryl0 MECTHOCTb. B koHue 1990-X IT. B HECKOMIbKUMU KPYMHbIMW
Npon3BOAUTENIAMN aBTOMOOW/IER BblNM NPUMIOXKEHbI ONpeAeneHHble YCUnsi, 4Tobbl OpraHnM3oBaTb
LUIMPOKMIA aBTOMOOGUSIbHBIA PbIHOK 3N1EKTPUYECKNX aBToMo6Unen B Wr. KannmdopHusi, HO aTu ycunus
noTepnenu Heygady, YacTUYHO M3-3a OrpaHMYEHHOro 3anaca 3Hepruy (3HeproeMKocTn) akKymyns-
TOPOB, MCMO/b3YEMbIX Ha 3TUX 31EKTPOMOOW/AX, HO F/laBHbIM 06pa3oM MOTOMY YTO CaMW akKyMy-
NATOPHblE GaTapen, oka3asIMCb OYEHb AOPOrMMU B MPOU3BOACTBE, W UMENN C/IMLLKOM MasieHbKUIA
pecypc A0 HEOOXOAUMOCTU UX NOoA3apsfky wiv 3aMeHbl. HekoTopble nccrefoBaTenn Takke nog-
BEpPra/In COMHEHMWIO YJy4llEeHWEe 3KOJI0TMM B TOM Cc/flyyae, ecnvm 6GO/bLUMHCTBO TPAHCMNOPTHbIX
CpeAcTB B Mupe ByayT 3/1eKTPUYECKMMM, NOTOMY YTO NPOU3BOACTBO (M NepepaboTka) 6aTapeli cBs-
3aHbl C NPYMEHEHMEM OrpOMHON0 KosiMyecTBa
TSKE/bIX METa/1/10B, TakMx Kak CBUHEL, U Kaj-
MW, Heyxenn 310 o3HayaeT KOHeL, MeuTbl 06
anekTpomobune? Hu B Koem cnydae! dnekTpo-
MO6GUNKN, BEpOsATHO, OyayT UCNONb30BaTbCA
TONbKO ANS BbINOSIHEHUS CMeunasibHbIX 3a4ad,
TakMX Kak opraHusaums KoOMMep4yeckux nepe-
BO30K B ropoAckux LeHTpax. Bonee npasusb-
HbIM 6yfgeT cuMTaTb 3/1eKkTpomobuniem ToT,
Kosieca KOTOpPOro nNpMBOAATCA B AeicTBue
3N1EKTPO3HEPTNEN, U 3aTeM ywe pasfenvTb
TakMe TpaHCMOPTHble CpeacTBa Ha Tpu Tuna,
K NepBOMY M3 HVX, MPUHAANEXUT NPOCTON akKy-
MY/ISTOPHbIV 31eKTPOMO6W/Ib. BTOpoi BapraHT —
3TO rMbpuaHbIi  aBToMobunb HEV (Hybrid
Electric Vehicle); B Hem guratenb BHYTpeHHe-
ro CropaHvs NMpuUBOAUT B AECTBME reHepaTop,
NPOW3BOAALLMIA B CBOK 04Yepefb 3/EeKTPo-
Mobuns 3Heprui pgns npueoga kosnec. HakoHeu,
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B nepcnekTnse GyayT UCMOb30BATLCA aBTOMOOGUAN, B KOTOPbIX 3/1IEKTPO3HEPrusa nosyvaeTcsa ¢ no-
MOLLIO TOMIMBHOIO 3/iemMeHTa. B Mupe npuHATO HasbiBaTb Takme aBTomobunn FCEV (Fuel Cell
Electric Vehicle — aBTOMO6GMNb Ha TOM/IMBHBLIX 3/1EMEHTAX). OXO0X, UYTO B TEUYEHME CreaytoLLel
MOMOBVHbI CTONETUS aBTOMOOWIN Ha TOMMBHBLIX 3/1IEMEHTaX NOCTENEHHO CTaHyT CTaHAapTHbIM
TUNOM NIerKOBOr0 aBTOMOGUASA, a rMbpuaHbIe MOMOTYT CrIaauTb MepPexodHblii nepuog,. Jpuratens
BHYTPEHHEro CropaHusi B KOHEYHOM cuyeTe CTaHeT ycTapeBLUMM W CTapOMOAHbIM, U Mbl Oyaem
CMOTpPETb Ha Hero Tak, kak Mbl ceiiyac CMOTPUM Ha NapoBOli ABWratefib, B TO BPEMS Kak OCTaHeT-
Cs HeGOMbLIOE KOMMYECTBO akKyMy/ATOPHbIX 3/1€KTPOMOGUIEeN, KoTopble GyayT nepefBuraTbcs
no MapLipyTam, He C/MWKOM YyAasleHHbIM OT MecT WX nogsapsagkv. Utobbl 6onee siCHO npepcra-
BUTb 3TO OyAyllee, Mbl JO/T>KHbI PACCMOTPETL MMOPUAHBIE aBTOMOOWN Y aBTOMOBW/IN Ha TOM/IMBHBIX
aneveHTax 6osnee nogpo6HO, HO CHayasia HeOBXOAMMO PaCcCMOTPETL BapuaHTbl akKyMy/IATOPHbIX
6atapeil U UX BO3MOXHbIX a/lbTepHATUB, AaXe eCn akKyMyNsaTOpHble aBTOMOGUAN XAET orpaHu-
YeHHOoe NpUMEHEHNE.

AKKYMYNATOPHbI E BATAPEN

AKKYMYNIATOpHble 6aTapen (MM akKyMynsiTopbl) SIBASKTCA 0683aTe/IbHOW  NPUHAA/IEXHOCTHHO
06bl4HOro aBToMo6uNsA ¢ A3C. OHM MCMob3yTCA A1 3anycka AgsuraTesisa ¢ NOMOLbIO cTapTepa
1 06ecneynBaloT INEKTPOIHEPINEl pasnnyHbie NoTpebuTeny nNpyu CTosiHKe aBTOMO6UISA ¢ Hepabo-
Talowym gsguratenem. [l 19 noasapagky akkyMynsTOPHOV 6atapen U NofyyeHus 3NeKTPO3IHeprum
npy ABWXEHUN aBTOMOGW/ISA MCMNOMb3YeTCA reHepaTop, KOTopblii npusoguTcs B Aeiicteue ot A3C.
Havbonbluee pacnpocTpaHeHvne B kavyecTBe aBTOMOOW/IbHBIX MOJYYUIN CBUHLIOBO-KUC/IOTHBIE akK-
KyMynsiTopbl. KakoBa e 3(p(heKTMBHOCTb Takoro UCTOYHWMKA IHEepPrum?

OHeprus, nosiyyaemas npu cropaHum 1 kr 6eH3nHa, NpUMeEpHO 3KBMBasNeHTHa 12 kBT/u,
13 KoTopoin 4,5 kBT/4 npeobpasyeTcss B MEXAHUYECKYH) 3HEPrui0 B OObIMHOM aBTOMOOWILHOM
[3C. CraHaapTHbIi aBTOMOOWNbHBIA CBUHLLOBO-KUCIOTHBIA akkyMynsaTop HanpsbkeHvem 12 B, em-
KocTblo 50 A-4, HakannuaeT aHeprum 0,6 KBT/u 1 Becut npubnmantensHo 20 kr. Takum 06pasom,
ONA NOMyYeHUss 3HEPrUn 3KBMBASIEHTHON 1 N1 6EH3MHA, C y4eTOM HensbexHbIX noTepb npu ee
npeobpasoBaHuKn, noTpebyeTcs KOMMEKT akKyMynsaTOpHbIX 6atapeil Becom npumMepHo 160 kr.
MoHATHO, uTO A4N18 o6ecneyeHnss [OCTATOYHOrO npobera 6e3 noA3apsaKkM akKyMynsaTOPHbIA 31eKT-
pOMO6U/Ib C TaKUM TUMOM akKyMynaTopoB GyfeT uMeTb OYeHb GObLUOIA BEC, W ero akcnayataums
CTaHOBUTCA Masio3hheKTUBHOA.

B 70-rogbl XX Beka 6bu HayaTbl paboTbl Mo pa3paboTke 6onee ahdeKTUBHBIX aKKyMyNIsTOPOB.
B HacTosiLLee BpeMs CyLLECTBYIOT KOHCTPYKLMM akkyMynATOPHbIX 6aTapeli, KoTopble ABAsOTCA Gonee
3hhEKTUBHBIMU, YEM CBUHLLOBO-KUCIOTHbIE (HUKENb-KagMMUEBbIE, UOHHO-TUTVEBLIE 1 Ap.). HecmoTps
Ha TO YTO 3HEPrOEMKOCTb 3TUX aKKyMy/NSATOPOB 3HAYMTE/IbHO BbIlLE, YeM Y CBUHLOBO-KUC/IOTHBIX,
CTOMMOCTb BCEX 3TUX aKKyMY/ISiITOPOB 6€3 UCK/IUEHUSI HAMHOTO 60sbLUe, XOTSl YacTb MX CTOMMOCTU
KOMMNeHcupyeTcs 6onee AONTMM CPOKOM Cyx6bl (puc. 8.4).
OpfHOM 13 BO3MOXHbIX a/lbTepPHATMB akKyMy/nsaTOPHON 6aTtapee SBMASIETCA KOHAEHCATOp, KOTOPbIN
sthheKTMBHEE HaKanIMBaeT SHEPTUI0 M UMEET Nydllne MokasaTenn B OTAave 3Hepruy (akkymyns-
TOpbl NeperpeBalTCs, €CM 3Hepruio 3abupaTtb OT HUX CAULIKOM 6bICTPO). Batapen u3 60nbLUMX
KOHAEHCATOpPOB CMOCOGHbI HakanaMBaTb 3HauMTe/lbHble KOMYECTBa 3/1EKTPO3Heprun. BmecTe
C TEM KOHAEHCATOPbl HE NOAXOAST A1 AO/ITOBPEMEHHOIO akKyMy/MpOBaHWUA 3HEPruun, oHn adpdoek-
TUBHbl TOJIbKO NpW KpaTKOBPEeMEeHHOM ee COXpaHeHuW, Hanpumep Ana HakannmBaHWUA 3Hep-
My Npyv TOPMOXEHWU, Mepeq TeEM Kak OTAaTb ee MpU pasroHe (Tak HasbiBaeMasi pekynepauus
aHeprun). B 1997 r. cdmpma Honda npogemoHcTpupoBasia aBTOMOGWUIbL C GaTapeeit KoHAeHcaTo-
poB, KOTOpas Morfa HakanamBaTb SHEPrun AOCTaTOYHO, YTOGLI CHaGXaTb el anekTpoasuraresb
B 10 kBT B TeueHne 12 ¢, T. €. 4OCTATOUYHOrO BPEMEHW A/l OCYLLECTB/IEHNS pa3roHa Ha aBToCcTpa-
4e W o1 coBeplueHns obroHa. HekoTopble ANOHCKME uccnefoBartesibCkue rpynnbl npegnonara-
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10T MCNoJib30BaTb KOMOUHaLMIO 3hdEKTUBHO-
ro akkymynsatropa (HWKeNb-KaAMWeBOro wm
WOHHO-/IMTUEBOr0) 1 BbICOKOMOLLLHOTO KOHAEH-
catopa Ana MonyyeHus Nerkoro, 31acTMYHOro
N MOLUHOTO 6ychepHOro Hakonutens 3Heprum
0N TMépMAHOro aBTomMobuns.
CB0e0ob6pasHbiM  akkyMy/nsaTopoM, 3anacaro-
MM MEXaHWUYEeCKyt0 3HEPTUI0, MO>KET CIy>KUTb
6a/1/10H, B KOTOPOM MO BbICOKMM [AaB/ieHeM
HaxoauTca Bo3dyX. OxaTbli BO3fyX, nojasae-
MbIA MPY ONpeaeneHHoOM AaBfeHnn B LMAMHAPSI
Pvic. 8.4. AKKYMYNSITOPHbI 31eKTPOMO6Ub MOPLLUHEBOrO ABUraTtesnsi, MOXeT nepemellaTh
npoussoactea GM MOPLUHW, U UX NEepeMeLleHe MOXHO MCMOJb30-
BaTb A1 [OBWXEHUS aBTOMOOMAA. TpaHcropT-
Hble CpefCTBa C BO3AYLIHbIM ABUraTesieM WiM NMHEBMOABTOMOOUIN He SBMS/INCL PELAKOCTLIO BO BTO-
poii nonosuHe XIX B. 1 AOBOJIbHO LUMPOKO WMCMOJb30BA/INCH Kak rpy30Bble aBTOMOOMN 1 3aBOACKME
aBTOkapbl. OfHaKo OrpaHWYeHHbI 3anac xofa Takux aBTOMOGWIE 1 onacHOCTb B3pbiBa 6as/IOHOB
He NO3BO/W/IN UM YCMELLHO KOHKYPUPOBATL C APYrMMU TUMaMn TPaHCMOPTHLIX CPEACTB, YTO NpuBesio
K NPaKkTU4eCcKM NOSIHOMY WX UCHE3HOBEHWID. B Halm AHW K maee Takoro aBTOMOOGWS CHOBA BEpHY-
nmcb. dpaHuysckan komnaHus Zero Pollution Motors B 2000 r. co3gana aBTomo6uns e.Volution, Ko-
TOpbIA NPUBOAMTCS B AeWCTBME ABYXUMIMHAPOBLIM ABUratesieM, paboTalolyM Ha CxaToM BO34yXe.
Bo3pyx Haxoautcs B 6asinoHe Y3 yrnepoaucToro niaactuka nog gasnedmem 30 OO0 klMla v nogaetcs
B ABMraTeslb C NOMOLLbI0 POPCYHKN C 3NEKTPOHHBIM yrnpasfieHWeM. 3TOT aBTOMOBUIb MOXET ABUraTb-
€S C MaKCUMMaslbHOWM CKOpOoCThio 96,5 KM/4Y. 3anaca cxaToro Bosgyxa B 6a/i10Hax ¢ 06LWyM 06beEMOM
B 300 n xBartaeT Ha npober 200 kM. 3anpaBka 6a/1/IOHOB MOXET NPOU3BOAUTLCA Ha KOMMNPECCOPHON
CTaHUuM B TeYeHue 3 MUH WM OT AOMAaLLHEero KOMNpeccopa C 3/EKTPONPUBOLOM B TeueHue 4 u.
TakM aBTOMOGUNAM MPUCYLLUM HEeOOCTaTKW, CBOWCTBEHHbIE aKKyMyMATOPHbIM aBTOMOGUIAM:
HM3Kas adhtheKTMBHOCTb, Masiblil 3anac Xo4a v NepeHoC 3arpsa3HeHWn OKpyXxaroLLeli cpedbl B MECTHOCTb,
re HaxoauTcs a/IeKTpocTaHumsa. Bmecte ¢ Tem, Takme aBTOMOGUAM MOTYT HalTV NPUMEHEHWE B rO-
pogax ¢ HebGnaronpusTHON 3KOIOMMYECKON 06CTaHOBKOM, MOCKO/bKY BblGPOCHI BpeAHbIX BELLECTB
OT TaKkoro aBTOMOGUIA NPaKTUYeCKn paBHbl HyM. HecnyyaliHo NpaBUTENbLCTBO MeKCUkM 3akasa-
no 40 000 aBTOMOGWNEl e.Volution g/1si 3aMeHbl 6EH3VMHOBLIX W AW3E/bHbIX aBTOMOOGU/IER-TakeK
r. Mexwuko, rae Bo3ayX CUIbHO 3arpsi3HeEH.

SNIEKTPOABUIATE/IN

J1t06ol TN 3N1EKTPUYECKOTO TPAHCMOPTHOrO CPeACTBa HyXJaeTcs B TATOBOM MPUBOAHOM 3/1EKTPO-
JABvrartesne, HaJmuve ero u SiBNseTcs NpU3HaKoM 3/1eKTpMYeckoro aBTomobuns. Korga rubpugHeble
aBTOMOGW/IN 1 @aBTOMOGUIN HA TOM/IMBHBIX 3/1IEMEHTAX 3aMeHAT aBTOMOGUAN C ABUTATENSIMUA BHY-
TPEHHero cropaHvisl, MoHagobuTcs Bce Gonblue M GoMblue TakuMx Aguratenei. OnTMM3auma WX
KOHCTPYKLUMM CTAHOBUTCS OYEHb BaXXHON NpPO6GNEMOIA.

OpfHa 13 NPo6s1eM, XOTS 1 He camasi BaxHasi, CBA3aHHas C MUCMOb30BaHNEM MEPBbLIX 3/1EKTPOMO-
6unein, 3aknyanacb B TOM, YTO Ha HUX YCTaHaB/IMBAINCL Ma/IOMOLLUHbIE 3/IEKTpOABUraTeNny C ele
60nee HeahheKkTMBHON CUCTEMOI yNpaBneHUsl, KOTopble BbUIN LUYMHBIMA U UMEW M/IOXYH0 OTAauy.
DNEeKTPUYECKNin CUNoBOI y3en, NpMeMeMblii AnA 3NeKTpokapa, MOXET ObiTb He COBMECTUMbIM
C NerkoBbIM aBTOMOGWNEM. B Hauane 1990-x kasanocb, UYTO BbIGOP MeXofy 3/MeKTpoaBuUraTensMu ne-
PEMEHHOr0 M MOCTOSIHHOrO TOKa OKOHYaTesIbHo chanaHcMpoBasics. DnekTpoasuratenn nepeMeHHoro
TOKa B OCHOBHOM MMEIOT 6O/IbLLYH0 MOLLHOCTb, HO TPeOGyloT Npeo6pasoBaHus NOCTOSIHHOIO TOKa OT aK-
KymMynsiTopa B NEPEMEHHLIN, MUTAOLWMIA TOKOM 3anekTpoaBuratesib. [poTOTUMbI 3M1EKTPUYECKMX aBTO-
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Mobuneli. koTopble nossuANCb K 2000 T. (B OCHOBHOM B AMOHWM), NMPUMEHUN CUHXPOHHbIE ABUra-
TeNM NEpPEMEHHOro TokKa, XoTs gompma Honda ucnonb3oBana 6eCLETOUHbI MOTOpP-TeHepaTop, ycra-
HOBUWB €ro Mexay ABuratesieMm u TpaHCMUCCUEW Ha CBOEM rMbpugHoM aBTomobune Insight, gowes-
LemM O CepuiiHOro MpPOoM3BOACTBA. BOMbLUMHCTBO COBPEMEHHbIX TArOBbLIX ABUratenieil nepeMeHHoro
TOKa paboTaloT npu HanpshkeHun B npegenax 70-120 B, yto SiBASETCA pesynbTatoMm komnpomucca
Mexay pasvepamMu 3MeKTpoaBuraTens, ero MOLHOCTBIO W 3/1eKTPUYecKoin 6e3onacHoCTbio. OCHOB-
Hasl YacTb COBPEMEHHbIX 3/1IEKTPOMObME NCnoMb3yeT OAHOCTYMEeHYaTy0 TPaHCMUCCUIO 3a CYET CMo-
COOHOCTW TArOBOTO 3MIEKTPOABUIATENSA pPas3BMBaTb MaKCUMYM KPYTALLErO MOMEHTa MNpuU O4YeHb
He60/bLLION CKOPOCTU. C MOMOLLbIO COBPEMEHHON TEXHOMOTUN Y NPUHYAWUTENBHOTO OX/IXKAEHNS 3/1eK-
TpoAsurartenu MoryT obecrneymBarb O4eHb BbICOKOE COOTHOLLEHVE KPYTALLEro MOMeHTa K Becy. Y v -
Taresnb KoMnaHun Zytec (BenmkobputaHus) co3gaeT KpyTawmiA momeHT 60 Hwm npu Bece Bcero 13 kr
W SIBNSAETCA [OCTATOYHO KOMMaKTHbIM, YTOObI ObITb CMOHTMPOBAHHBLIM MPAKTUYECKW B CTYyMULE Koseca.

FnaBHOE MeCTO B COBPEMEHHOI cucTeMe ynpaBfeHus 3MeKTpogsuraTensamy 3aHumaeT
3/1EKTPOHMKA, a BCE COBPEMEHHbIE 3/1IEeKTPOABUraTe/In He UMEIOT LEeTOK. Ha 6OMbLUMHCTBE 3/1eKT-
pomMobuneli cerogHa UCNOnb3yeTcs 3MeKTPOHHOE ynpas/ieHne ABuraTensMu, OCHOBaHHOE Ha Bbl-
COKOYACTOTHOM MNpuHUMNe. Bo3mMOXHO 6osiee COBepLUEHHOV abTepHAaTWBOW CTaHET BEKTOpHOe
ynpaB/ieHne, KOTopoe 6bl/I0 MPOAEMOHCTPUPOBAHO AMOHCKOM chupmoit Mitsubishi Ha cBoeM KOH-
uentyanbHOM aBToOMOOWMIEe U KOTOpoe obecrneyvBaeT ewe 60/bLyo 3(EeKTUBHOCTD.

DnekTpnyeckne aBTOMOOWAN MOTyT 3KOHOMMUTbL 3HEPru0 MyTemM pekynepauuu (OT far. recu-
perator— cHoBa nosyyvaroLuii, Bo3BpaLlaloLwuii). 3To 4OCTUraeTcs NepeBOLOM TATOBbIX 3/1EKTPO-
ABurateneil B pex<um reHepartopa, 4ToObl 3anacTu 4acTb KMHETUYECKOW 3Hepruu, kotopas
TepseTca (nepexoAuT B TeMnO M paccemMBaeTcsl) BO Bpems TOpMOXeHus. [ns obecneuyeHus
ahbpekTnBHOM pekynepaunn TpebyeTcs 3NEKTPOHHOE ynpaB/fieHue, YTO B UTOre M03BOMSET
CYLLeCTBEHHO YBE/NYUTbL MPOBEr 3NeKTPUUYeCcknX 1 rmépuaHbIX aBTOMOOUNEN.

Takum 06pa3om, CerofHa MOXHO ckasaTb, YTO akKyMy/IATOPHbIE 3/1EKTPOMOBUIN MMEIOT MPaBo Ha
X<VBHb, HO B OCHOBHOM — B BWAE TEXHONOIMYECKUX TPAHCMOPTHbIX CPeACTB C HebonbwMMK Npobe-
ravn. Bonee nepcnekTMBHLIMW aBTOMOGUMAMU ABASIOTCS 3/1EKTPOMOOUIN HA TOM/IMBHBIX 3/1eMEHTax
N rMépuaHble aBTOMOBUIN, KOTOPbIE ABAAKOTCA MPOMEXYTOUHLIM 3BEHOM, KOTOPOEe HeobXoayMo npu
nepexoge OT TPaAWUMOHHbIX aBTomobuneli ¢ A3C K TOMIMBHO-3M1EMEHTHBIM KOHCTPYKLMSIM.

rMePWAHbLI EABTOMOBWIN

OueBnAHbIM CMOCO60M NPEeofosieTb OrpaHMYeHHbI 3anac xoAa akkyMy/siTOPHbIX 3/1EKTPOMO6U-
neVi SiBNAeTca ncnosb3oBaHve Hebonbworo A3C 1 aNeKTpUMYeckoro reHeparopa A/ noa3apsgku
aKkKyMynAaTOpHbIX 6aTapeil Bo Bpems ABWXeHUs. Pabounii o6bem [3C MOXeT 6biTb BblOpaH U3 He-
06X04MMOCTN MOJTyHeHUs CPefHel MOLLHOCTY, TpebytoLeiics aBTOMOOUIO, a He MakCMMasbHOW,
HY)XHOW an1s yckopeHus. [Mpu atom [A3C 60nbliuyld YacTb BPeMeHW MOXeT paboTaTb B pex<ume
Haunyylleil 3KOHOMUYHOCTU U TOKCMYHOCTM OTpaboTaBLUMX a30B (WM faxe Ha BPeMs BblK/I0-
yaTbcsA). NS obecneyveHnss Heob6xoaMMol 3h(PEeKTMBHOCTM pasroHa MOXET OA4HOBPEMEHHO
MCNO/Mb30BaTbCA 3HEPrUa OT akKyMyNAaTOPHbIX 6atapei n A3C.

B geiicTBuTENBHOCTM TMOPWAHBIE @BTOMOGWN MOTYT BbITb pasfeneHbl Ha ABa kiacca: nocnefo-
BaTesIbHbIA rMépus, B KOTOPOM BCS SHEPIUS NEPEBOAUTCA B 3/IEKTPUYECTBO, U NapasieNbHbIi rmopua
(puc. 8.5), B KoTopom [3C coefmHaeTCA C BeAyLWIMK Koslecamy MeXaHWYeckn yepes TpaHCMUCCUIO,
a NoTOK 3/1EKTPO3HEPrNN nepeaaeTcs napasnesnbHo. MocneaoBaTesnbHbIA TUN JAaeT KOHCTPYKTOPY aB-
TOMOGUNA HaVBOMbLLUMIA BEIGOP KOMMOHOBKM, MOTOMY YTO BCE COEAVHEHUS (3a VICKTIOYEHVEM MPUBOAA
OT TArOBOrO ABUraTesnsl K BeAyLWM Kosiecam) — 3/1eKTPUYeckne, Kaxaplii y3en MOXeT Obimb pasme-
LLEeH B /Il060M MecTe aBTOMOGWUNS U C HaubosbLUMM YA06CTBOM. C APYroi CTOPOHbI, Npu napasiiesb-
HOM TUMe MOXET UCMNOo/b30BaTbCA Gosee nerkuii u masnorabapuTHbI anekTpogsurartens. B nocnego-
BaTe/lbHOM rMopuae 3/1eKTpoABUraTe b JO/MKEH Pa3BMBaTL MOJHYIO ABVXKYLLYIO CWTY, B TO BPeMsi Kak
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Puc. 8.5. ABToM06uNb Komnanmn DaimlerChrysler BbinosiHEH NO cxeme napanfienbHoro «rmb-
puga»: 1— O3C (wecTuumnmMHapoBbIii); 2 — anekTpogsuratens Ne 1; 3 — cuennenue; 4 — anek-
Tpogsuratens Ne 2; 5 — aBTomatmyeckas kopobka nepegad

B napasifieslbHoM rmbpuae oH Hy>keH s1a obecneveHnst Tonbko 30 % aToi cunbl. MMOpUAHLI aBTOMO-
OGWNb BK/IIOYAET B Cebs ABurate/lb BHYTPEHHEro CropaHusi 1 3/1EKTPONPUBOA A1 ONTUMasIbHOMo WC-
No/Ib30BaHNA 3HEPrnn. MexaHnyeckas aHeprusi TOpMO>KeHUs NpeobpasyeTcs B 3/1EKTPUYECKYIO U Ha-
KannmBaeTcs B akKyMynsTopHoli 6atapee. A3C pa6oTaeT npu Havbonee 3pIEeKTUBHBIX CKOPOCTSAX
1 Harpy3skax. ®vpma Nissan nNpogeMoHCTpupoBana aToT rmépuaHbii npueog B 1999 r. (puc. 8.6).

B TeueHve JONToro BpeMeHV OTHOLLEHME K TOpUAHOMY aBTOMOGMIIIO ONpeaenssioCb CTOMMOCTBIO NpUMe-
HEHVs1 BMECTO OfHOW — ABYX CU/MOBbIX ycTaHoBOK: [13C 1 anekTpoasuratens, a 3To 03Hayasio, YTo Takoi
aBTOMOOW/Ib Bcerga byaeT Aopo>ke, YeM ero KOHKypeHTbl. COBCeM HefaBHO MPOBEAEHHbIN AeTaslbHbil
aHanM3 nokasasl, 4to TOpUAHbI aBTOMOOUIb MOXET BbiTb KOHKYPEHTOCMOCO6HbIM, Koraa 6omee BbICO-
Kasi CTOMMOCTb KOMMEHCUPYETCH Jlydlleil SKOHO-
MWYHOCTBH 1 HAKVMW BPEAHbIMM BbIGpOCamm, Ko-
TOpble SABMSAIOTCA Pe3y/bTatoM [EeCTBUS CUCTEMbI
yrnpaBneHust 3Heprve, 3akoyatoLLelics B ee rvb-
KOCTM M CrocoBHOCTU 3anacarb, PereHepupo-
BaTb W COXpaHATb 3HEpruto, KoTopas TepseTcs
B 00bluHbIX [3C (pvc. 8.7). OM HOBble noaxodpl
npvieenn K cosgaHuio covpmamy Toyota nm Honda
T6pUAHbLIX aBTOMOOWNEn mogeneii Toyota Prius
n Insight. LLaccy rmbpuaHoro asTomobuns Toyota
HV-M4 Bk/touaeT B cebs aaanTypoBaHHbIi 6eH3N-
HOBbI CM/I0BOI arperar 06bemMom 2,4 /1 KOTOpbIiA
pacrosiokeH rnornepeyHo cnepean. Hanbonee ove-
BUAHLIMMA HOBLUECTBaMM SBAAKOTCA: CMOHTUPO-
BaHHbIV 334K anekTpoasurarenbs (C NPUBOAOM Ha
3aHVe Koseca) 1 G6atapes akkyMy/iATOpoB, ycTa-
HOBMEHHasA Bbiwe. [10 yTBEPXAEHWNIO COUPMbI
Toyota, B 2003 r. aBTOMO6WNM Toyota Prius Havam
MPUHOCUTL NPUBLLTL MPME OT UX NMPOLAKN.

7 6 5 4

Pvc. 8.6. TnbpuaHblii aBToMO6UAb: 1 — CUH-
XPOHHbIA 3nekTpoaBuratesls € MNOCTOAHHbIMU
mMarHuTamu; 2 — npeobpasosare/sib; 3 — WMOHHO-
NMTVEBbLI akkymynsaTop; 4 — Bapuatop CVT;
5 — anekTpogBuratens; 6 — cuenneHue
7 — psuratens OG 18DE
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Puc. 8.7. Laccu rnbpugHoro aBtomo6uns
Toyota HV-M4 Puc. 8.8. TmbpnaHbin aBToMo6MIbL Ford

MmbpnaHbin aBTomobune Honda Insight npepctaBnsieT coboi NerkoBon aBTOMO6WNb C ABYXMECT-
HbIM Ky30BOM Kyre U C rMbpuaHOA CUI0BOI YCTAHOBKOW. CwnoBOI y3en MHTErpupoBaH Tak Xe, Kak
1 Ha aBTomMO6Une Toyota Prius, ¢ ucnonb3oBaHvem KoHuenuuu Honda (IMA). Vcnonb3yeTcs Tpexuu-
NINHAPOBBLINA, 12-KNanaHHbIA, OAHONWTPOBLIA ABUraTesl C 3MeKTpoABuUraTesieM-reHepaTopoM, KOTo-
pbli pacnonoXxeH mexay ApuratesiemMm u NATUCTYNeH4YaToli MexaHn4Yeckoi kopobkoli nepefad. UmnTa-
TeNb aBTOMO6MNSA Insight MMEEeT MOLHOCTb 68 M. C. U MaKCUMasIbHbI KPYTAWMA MOMEHT 91 HmM npu
4 800 MMH"L TMpn NOMHOM WMCNOMb30BAHUM 3MEKTPOABUIaTEeNs MOLLHOCTb B CpedHeM MNOAHVMAaEeTCA
[0 76 N. C, a MakCUMaUTbHbIA KPYTALWIA MOMEHT yBennumBaeTtcs Ao 113 Hm Bcero npu 1 500 mMuH*1,
YTO MokasbiBaeT MPeyMyLLECTBO 3/1EKTPOABUIaTeNs, KOTOpbIli pa3BMBaeT MakCMMaslbHble KpyTsLye
MOMEHTbI MpX HU3KNX 060poTax. Infi uMdpbl yKa3bIBaKOT TakKe Ha To, 4To aBToMOo6GWb Insight aBns-
eTca rmbpuaoM B MeHbLUel cTeneHn, Yem Toyota Prius — [3C 1 anekTpogsuratenb c6aniaHcupoBaHbl
B 60/blueli cTeneHn. MmMbpuaHbIA aBToMO6Wb Insight oTinyaeTcss OT Tex rMbpuaHbIX aBTOMOGUK-
neW, KoTopble AeMOHCTPUPOBaINCL B KOHLE 90-X . komnaHusmu Citroen n HAT, n Kaxablid 13 Ko-
TOpbIX Gbl1 B 6OMbLUEl CTeneHn anekTpomobunem ¢ Hebonblmm [A3C 1 reHepaTopamu, KoTopble
3aMEHUNY akkyMynsaTopbl. TMpu paspskeHHbIX akkymynsTopax v asuratene, paboTatoleM B Masio-
MOLLHOM pPex<vivie, 3TV aBTOMOOW/IM MOT/IM ABUraTbCA CO CKOPOCTbIO He 6onee 50 km/4y. B Takux cny-
yasix A3C ncnonb30BasiCs TOMbKO Kak aBTOHOMHbIA MCTOYHUK 3MEKTPUYECTBA, YBEMUMBAsS BO3MOX-
HOe paccTosiHVWe OT 3apsfHoi CcTaHuuu. B HacTosilee BpemMs MHOrve aBTOMOGW/IbHbIE KOMMaHWU
(Volvo, Ford, FHAT, GMC v gp.) UMEIOT CBOM OMbITHbIE BapuaHTbl TMOpUaHLIX aBToMo6unel (puc. 8.8).

TOMANBHbIE S/IEMEHTDI

TONIMBHLIA 3/1EMEHT— 3TO 3/1IEKTPOXMMUYECKOE YCTPOICTBO NPeobpasoBaHns SHEpPruun, KOTopoe
3a cYeT XMMUYEeCKoW peakuuy npeobpa3oBbiBAET BOAOPOA W KACMOPOA B 3NeKTpuyectso. B pe-
3y/bTare 3TOro npouecca obpasyeTcs Bofa W BbihenseTcs 60/blioe KOMMYEeCTBO Ternna. Tonams-
HbliA 3/1IEMEHT OYeHb MOXOX Ha akKyMysATOp, KOTOPbIi MOX<HO 3apsauTb W 3aTeM UCMO/b30BaTb
HaKOMJIEHHYIO 3/IEKTPUYECKYIO 3HEPIuio.

MN306peTatenem TOMAMBHOIO 3/1EMEHTa cuuTaloT Bunbsima P. pyBa, KOTOpbli M306pen ero eue
B 1839 r. B 3TOM TOMN/IMBHOM 3/IEMEHTE B KAYECTBE 3/1EKTPO/IUTA UCNOMb30BAJICA PACTBOP CEPHONA
KUCMOTbI, & B KayecTBe TONIMBa — BOAOPOA, KOTOPbI/i COeAVHSNCS C KUCTOPOAOM B Cpee OKuC-
nmtens. CnefyeTr OTMETUTbL, YTO A0 HeAaBHEro BPEMEHW TOMJIMBHbLIE 3/IEMEHTbI UCMOJ/Ib30Ba/TUCH
TO/IbKO B /1labopaTopusix U Ha KOCMUYECKMX annapaTax.

B nepcnektvsBe TOMMMBHbIE 3/IEMEHTbLI CMOMYT COCTaBUTbL KOHKYPEHLUUI0 MHOTUM ApYrvM CU-
cTemMaM 411 npeobpasoBaHus aHepruy (BKNYas rasoBylo Typ6uHy Ha anekTpocTaHumsax) A3C
B aBTOMOOME W 3eKTpuyeckum 6aTtapeiikam B NopTaTBHbLIX yCTpolcTBax. .Jpuratenn BHYT-
PEHHEro CropaHusa CK<UratoT TOM/IMBO W WCMOJIb3YHT AaB/ieHne, CO3[aHHOe paclMpPeHneM Bbl-
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Jensiowmxca npyu CropaHuy rasoB, A5 BbINOJIHEHUA MeXaHU4YeckoW paboTbl. AKKYMYNATOPHbIe
6arapen XpaHAT 3N1EeKTPUYECKYI0 IHEPruio, Npeobpa3oBbiBas ee 3aTeM B XMMUYECKYI0 3HEPruio,
KoTopas npu HeobXxoAMMOCTW MOXEeT ObiTb npeobpasoBaHa 06paTHO B 3/IEKTPUYECKYIO 3HEep-
rmio. MoTeHuMasnibHO TOM/IMBHbLIE 3MEMEHTbI OYeHb 3PEKTUBHLI. Ewe B 1824 1. dhpaHLy3ckuii
yyeHblii KapHo gokasasn, YTo UuKIbl CXaTus-paclunpeHns ABuraTens BHYTPEHHEro CropaHusi He
moryT obecneuntb KMJ npeobpasoBaHns TensoBOW 3aHepruy (SBASIOLWENCA XMMUYEeCKon 3aHep-
rveil croparowero Tonamea) B MexaHuM4yeckyto Bbie 50 %. TONAMBHBIA 3NEMEHT He UMeeT ABU-
XyLmxcsi vacteli (no kpaiiHeil mepe, BHYTpW CaMOro 3/1eMEHTa), W MO3TOMY OHW He MOAYMHSIIOTCS
3aKoHy KapHo. EcTecTBeHHO, OHM ByayT umeTb 60nblimnii, yem 50 %, KM n ocob6eHHo adhdhekTms-
Hbl NpY MasblX Harpyskax. Takum 06pa3om, aBTOMOOGUAM C TOMIMBHLIMU 3/1eMEHTaMW FOTOBbI
cTathb (M yxe gokasanu 3to) 6051ee 3KOHOMUYHBIMW, YeM 0OblYHbIE aBTOMOOMIM B peasibHbIX YC-
NOBUSAX OBWXEHUS.

TONNMBHbIA 3n1emMeHT obecneunBaeT BbIpabOTKy 31EKTPUHECKOrO TOKa MOCTOSIHHOTO Hanpshke-
HUSA, KOTOPbIA MOXET MCMoMb30BaThCA A8 NpUBOAA B AEWCTBME 3MeKTpoaBuratens, npubopos
CMCTEMbl OCBELLEHMS W APYrUX 371eKTPoCMCTEM B aBTOMOGUIe. VIMEKTCS HEeCKO/IbKO TWUMOB TonM-
JIBHbIX 3/1EMEHTOB, PAa3NNYAOWUXCA WUCNOMb3YEMbIMA XUMUYECKUMK npoueccaMu. TOnvBHbIE
3/1IEMEHTbI 06bIYHO K1ACCUIMLIMPYIOTCA MO TUMY UCNOSIb3YEMOTrO B HUX 3/IEKTPONTA, KOTOPLIA OHM
NCMOMb3YOT. HeKkoTopble TWMbl TONIMBHbLIX 3/IEMEHTOB ABAAIOTCA NEPCNEeKTUBHLIMU A1 NPUMEHe-
HUA UX B KayeCTBE CWIOBbIX YCTAHOBOK 3/1EKTPOCTaHUMIA, a Apyrne MOryT GbiTb MONE3Hbl A/1s
MasleHbKMX MOPTATUBHbIX YCTPOWCTB WM 4719 NprBOAa aBTOMOGWNEN.

LLleNIoYHOA TOM/IMBHBIA 3NEMEHT — 3TO OAUH W3 CaMbIX MepPBbIX pa3paboTaHHbIX 3/1EMEHTOB.
OHM MCNoNb30Ba/ICb B KOCMMYeckoin nporpamme CLUA, HaumHas ¢ 1960-x I, Takue TOM/IMBHbIE
3/IEMEHTbl O4eHb BOCTPUMMYUMBLI K 3arpA3HEHUI0 U MO3TOMY OHU TPeByIOT OYeHb YUCTOrO BOAOPO-
Aa 1 kucnopoga. Kpome TOro, OHM O4eHb [OPOrK, M NMO3TOMY STOT TMN TOMIMBHOIO 3/1EMEHTa, CKO-
pee BCero, He HaAeT WMPOKOr0 NPYMEHEHMS Ha aBTOMOGMASAX.

TonnvBHbIE 31EMEHTLI Ha OCHOBE (POCCIOPHONM KWUCAOTbI MOTYT HalTW NMpUMeHeHue B cTaumo-
HapHbIX YCTAHOBKaxX HEBbICOKON MOLLHOCTU. OHM paboTaloT npu AOBOSLHO BLICOKON Temneparype
1 NMO3TOMY TPebyloT A/INTENILHOrO BPEMEHU /19 CBOEro MNporpesa, Yro Takxke genaet unx Headydek-
TUBHbIMW /11 UCMOJ/Ib30BAHUS B aBTOMOOUNIAX.

TBEPAOOKMCHbIE TOMNJIMBHbIE 3/IEMEHTbI Jlyyllle MOAXOAAT AN KPYMHbIX CTauMOHApHbIX reHepa-

TOPOB 3/1EKTPO3HEPIMM, KOTOpble MOrM 6bl 06ecrneuvBaTb 3/1IEKTPUYECTBOM 3aBOAbl WM Hace-
JIeHHble MyHKTbl. 3TOT TMN TOM/IMBHOrO 3/1eMeHTa paboTaeT NpM O4YeHb BbLICOKUX Temmneparypax
(okono 1000 °C). Bbicokasi paboyas TemnepaTypa CO3AaeT OnpenesieHHble Npobaembl, HO. C apy-
TO/i CTOPOHbI, MMEETCH MPEeuMyLLecTBO — nap, NPov3BeAEHHbIV TOM/IMBHLIM 3/1EMEHTOM, MO>KET
6bITb HanpasseH B TYpOWHbI, YTOObI BbipaboTaTb GoMbluee KOMYECTBO a/ekTpuyecTsa. B uenom
3TO yNyylaeT CyMMapHyt 3(pdeKTUBHOCTb CUCTEMBDI.
OpHa 13 Hanbonee MHorooGeLLalWmnx cUcTeM — MNPOTOHHO-OOMEHHbIA MeMOpPaHHbIA TOM/IMBHBIN
anemeHT— MOMIM3 (PEMFC— Protone Exchange Membrane Fuel Cell). B HacToAwmiA MOMEHT 3TOT
TUN TOMJIMBHOTO 3/1IEMEHTA SBNSETCA Havbonee NepcnekTMBHbLIM, MOCKOMbKY OH MO>KET MPUBOAUTL
B [iBMXEHME aBTOMOGUAW, aBTOBYCbl 1 Apyrue TpaHCMNOpPTHbIE CPeacTBa.

B TON/MMBHbIX 3M1eMeHTax MPUMEHSIETCA 3/1EKTPOXUMUYECKUA MpoLecc COoefUHEHNs BOJAO-
poja ¢ KMcnopoaoMm, noslyvyaeMbiM M3 BO3fyxa. Kak u B akkyMynAaTOpPHbIX 6atapesx, B TOM/MB-
HbIX 3/1eMEeHTax WCMO/Nb3YITCA 3/1eKTPoAbl (TBepAble 3NeKTpuYeckne MnpoBOAHMKN) HaxomALLm-
€csl B 3/1eKTpoNuTe (3/1eKTPUYECcKn nposogumast cpefa). Korga B KOHTaKT € OoTpuuaTe/ibHbIM
3M1eKTPoLOoM (aHOLOM) BXOAAT MOJEKy/Nbl BOAOPOAA, MNOCNefHUe pasfenarTcA Ha MNPOTOHbI
N 3NEeKTPOHbI. [MpOTOHbI NPOXOAAT Yepe3 NPOTOHHO-06MeHHYy0 Mem6paHy (NOM) Ha NonoXu-
TeNbHbIN 3nekTpos (kato4) TON/MBHOINO 3/1eMeHTa, MPOM3BOASA 3nekTpuyecTBo. [MpoucxognT
XMMUYecKkoe coefMHeHWe Moneky/n BOAOPOAa W Kucnopoga ¢ obpasoBaHMem BOAbl, Kak Mno-
604YHOro MpPOAyKTa 3TON peakunn. EANHCTBEHHbIN BWA BbIGPOCOB OT TOM/IMBHOIO 3/1€MeHTa —
BOAsAHOW nap (puc. 8.9).
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DNeKTPUYECTBO, NPOU3BEAEHHOE TOM/MBHbI-
M1 3/1IeEMEHTaMK, MO>KET MCMOJb30BaTLCS B 3/1EK-
TPVYECKo TpaHCMMCCUM aBTOMOGMAA (COCcTOUT
13 npeoGpas3oBaTesisi 3MEKTPOIHEPIUM N aCUH-
XPOHHOrO ABUraTens nepeMeHHOro Toka) A4S ro-
NYYEHNSI MEXaHWYecKOon aHepruu s npueoga
B ABWXEeHNe aBToMo6uns. PaboTta npeobpasoBa-
TeNnsi 3MEKTPO3HEPTN 3ak/oyaeTcs B npeobpa-
30BaHUM MOCTOSIHHOTO 3MEKTPUYECKOrO TOKa,
NpoV3BEAEHHOTO TOM/IMBHLIMU 37IEMEHTaMM,
B MEPeMEHHbIi TOK, Ha KOTOPOM paboTaeT TAro-
Bblil aNeKTpOABUraTe/lb TPAHCMOPTHOrO CPeACcTBa.

[MpoTOHHO-06MeHHas Memb6paHa TonauB-
Horo anemeHTta (PEMFC) wncnonb3yeT ofHy w3
cambIX NPOCTbIX Peakuuin N6oro TOMJMBHOIO
anemeHTa (puc. 8.10).

CHayania paccMoTpuvM, Kak YCTpoeH Ton-
JIMBHbI 3N1IEMEHT.
AHOA, OTpuUaTeNbHbIA NOMKC TOM/IMBHON SYeil-
Kn (puc. 8.11), NpoBOOUT 3/IEKTPOHbI, KOTOpble
0CBOGOX/AEHbI OT BOAOPOAHBIX MOMEKYN, YTOObI
OHW MOI/IM UCNO/b30BaTbCA BO BHELUHEM 3/1eK-
TPUYECKOM KOHTYpe (uenu). [l 1A aToro B HeM rpa-
BUPYIOTCA KaHasibl, pacnpefensiowme BOAOPOL,
paBHOMEPHO MO BCeli MOBEPXHOCTW KaTasmsa-
Topa. Kartog (nonoxuTenbHbIA MOMC TOMMB-
HO AYelikn) UMeeT rpaBUPOBAHHbIE KaHaslbl,
KOTOpble pacnpefenstoT KUCIopos Mo noBepx-
HOCTU KaTanm3aTopa. OH Takke NpPOoBOAUT 3/eK-
TPOHbl Ha3aj OT BHeLWHero KoHTypa (uenw)
[0 KaTanu3artopa, rAe OHW MOryT COeAVHUTLCS
C BOAOPOAHBIMA MOHAMKN 1 KUC/TOPOAOM C obpa-
30BaHVEM BOAbl. JNEeKTPONUT — MNPOTOHHO-
06MeHHasi membpaHa. 3T0 0cobblii MaTepuan,
MOXOK<MIA Ha O0ObIYHbI MNacTvK, HO obnaga-
IOLLWIA CNOCOGHOCTBLIO MPOMYCKaTb MOSIOXUTENb-
HO 3apsPKEHHbIE MOHbI 1 GIOKMPOBaTb MPOXOA,
3/IEKTPOHOB.

Katanusatop — cneuuanbHbli MaTepuan,
KOTOpbIi 0b6/eryaeT peakuuio Mexgy Kucno-
pooomM ¥ BogopoAoM. Katanusatop 06bl4HO
M3roTaB/MBaeTCs M3 NIATMHOBOIO MOPOLLKA,
HaHeCeHHOro o4YeHb TOHKVMM C/I0EM Ha Yr/iepo-
avctylo 6ymary wm TkaHb. Katanusatop fon-
X€H 6blITb LLEepOXoBaTbIM Y NOPUCTBIM, A/1S1 TOTO
4yTo6bl €r0 NOBEPXHOCTb MOrfla MakCUMasibHO
conpukacatbCa C BOAOPOAOM W KWCNOPOAOM.
MokpblTass NAaTUHOW CTOpPOHA KaTanm3aTopa
HaxoauTcsl nepeq NPOTOHHO-06MEeHHOW Mem6pa-
Holi (MOM).

( 0 cTOpOHBI aTH)a:

2H2=> 4H++ 4e’

Co cTOpOHbI KaTogaa:

0 2+ 4H++ 4e => 2HAD

Puc. 8.9. Xumunyeckme npoueccobl B TOMNUB-
HOM 3neMeHTe

Puc. 8.10. Cxema ycTpoiicTBa TOM/IMBHOIO
3/1leMeHTa C MNPOTOHHO-O6MEHHOW Membpa-
HO: 1 — aHof;, 2 — nPOTOHHO-OGMEeHHas
memb6paHa (PEM); 3 — kaTanm3artop (kpac-
Hbli); 4 — KaTopg

Puc. 8.11. OTgenbHas s4eiika TOMJMBHOIO
anemMeHTa



asoo6pasHbii Bogopos (H2 nogaeTcs B TONAMBHLIA 3NEMEHT NOA, AAB/IEHWEM CO CTOPOHbI
aHopa. Korga mMonekyna H2 BxoAMT B KOHTaKT C NAaTMHOM Ha KaTasm3aTope, OHa pasfensercs Ha
ABe yactu, asa noHa (H+) n gBa anekTpoHa (e~). 3NeKTPoHbl NPOBOAATCA Yepes aHof, e OHU MNpo-
XOOSAT Yepes3 BHELUHWI KOHTYpP (Lenb), BbINOHAS NonesHy paboTy (Hanpumep, NpuBOAs B AENCT-
BME 3NeKTpoABuraTesi) 1 BO3BPALLAIOTCA CO CTOPOHbI Karofa TOM/IMBHOIO 3fIEMEHTA.

Tem BpeMeHeM CO CTOPOHbI kaTofa TOM/IMBHOIO 3/1EMEHTa ra3oobpasHbiii kucriopog (02) npo-
JaBnvBaeTCca yepes katanmsatop, rae oH chopmupyeT ABa atoma kucnopoga. Ka>kapii n3 atmx ato-
MOB MMEET CW/IbHbIA OTpuLaTeNbHbIA 3apad, KOTopblii obecneynBaeT NpUTSHKEHWE ABYX MOHOB H+
yepe3 Memb6paHy, rae oHY 06bLeAMHAITCA C aTOMOM KUCopoga W ABYMS 3/1EKTPOHAMU U3 BHeLU-
Hero KoHTypa (uenu) c obpasoBaHnem Mosekynbl Bogbl (H20).

Ora peakuus B OTAE/IbHOM TOM/IMBHOM 3/IEMEHTE MPOU3BOAUT MOLLUHOCTb NPUBAN3UTENTILHO
0,7 Br. Utobbl NogHATbL MOLLHOCTb A0 TPebyeMoro ypoBHSl, Heo6XxoAMMO 00beAUHWUTb MHOro OT-
OeNbHbIX TON/IMBHBLIX 3/1IEMEHTOB, YTOObI CHOPMMPOBaTL GaTapeld TOMMBHbLIX 3/IEMEHTOB.

TonnvBHble 3nemMeHTbl Ha ocHoBe [OM pa6oTaloT NpyM OTHOCMTENBHO HW3KOM Temnepatype
(oxono 80 °C), a 3T0 03HAYAET, UTO OHM MOTYT GbITb BLICTPO HarpeTbl 40 pabouyeli TemnepaTypbl 1 He
TpebytoT AOPOrMxX CUCTEM OXNTaxaeHUs. MOCTOSHHOE COBepLUEHCTBOBAaHME TEXHOMOMMA 1 MaTepuasos,
MCMO/Mb3yeMbIX B 3TUX 3/1EMEHTax, NO3BONMAM NPUBAN3UTL UX MOLLHOCTb K YPOBHIO, Korga Gatapes
Takux TOMSIMBHbLIX 3/1IEMEHTOB, 3aHMMalolas HeGONbLUY YacTb GaraxHuka aBTOMOOMAA, MOXeT
ob6ecneunTb 3HEPru0, HEO6XOoAVMY0 AnA NpuBoAa aBTOMOGWAS.

Ha npoTsxeHun nocnegHunx NeT 60bLUNHCT-
BO V3 BefyLLyX MVPOBbIX MPOU3BOAMTENEl aBTo-
mobuneli (DaimlerChrysler, GM, Ford, Honda,
Toyota v gp.) MHBECTUPYIOT 6osbLUMe cpeacTBa
B pa3paboTKy KOHCTPYKUWA aBTOMOGWNER, uc-
A NoO/b3YOLWKMX TOM/IMBHbIE 3/1eMeHTbl. K 1999 r.
MHOTVe W3 MPOM3BOAWTENel aBTomMobunein npo-
[OEMOHCTPUPOBa/I @aBTOMOGWAM Ha TOM/IMBHbIX
3M1eMeHTax C YAOBETBOPUTE/bHBIMA  MOLLHOCT-
HbIMW U JUHAMWUYECKUMMW XapaKTepucTMKamu, Xo-
TA OHW VMeNW [O0BOJIbHO BbICOKYHO CTOMMOCTb.
CoBepLLEHCTBOBAHNE KOHCTPYKLMWIA Takux aBTo-
Mobuneli MPOMCXOANT OYEHb UHTEHCUBHO.

Puc. 8.12. ABTOMOGW/Ib Ha TOMJIUBHLIX 3Ne-
MeHTax npoussoactBa DaimlerChrysler n3-
rotossneH Ha 6ase Mercedes A-knacca, uc-
nonb3yeT CU/IOBYIO YCTaHOBKY, pacnosio-
XEHHYI0 nof nosioM aBToMo6uns

Puc. 8.13. ABTomo6uns Honda FCX ucnonb-
3yeT AN ABUMXEHWUs 3/1eKTPUYECKYlo 3aHep-
T, MOJSTly4Yaemyt C MOMOLLbI TOM/UBHBIX
3/1eMEHTOB
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Komnanusa DaimlerChrysler B8 1994 r. Bnep-
Bble npeacTtasnna munkpoasTobyc NECAR | Ha
TOM/MMBHbIX 3/1EMEHTaX, B KOTOPOM OCTaBasiochb
MECTO TOJIbKO /11 BOAMTENA, & BCE OCTa/lbHOe
MPOCTPAHCTBO 3aHVMa/ 3IKCMEePUMEHTA/TbHBII
cunoBoi y3en. [ayroii aBTomo6uns NECAR V
n3roTtossieH Ha 6ase asTomMobunsa Mercedes-
Benz A-knacca, npuyem BCS CWI0Bas yCTaHOBKa
BMECTE C TOM/IMBHbIMU 3/IEMEHTaMN Pacrnosio-
XeHa nog nosiom asTomobunsa (puc. 8.12).

Takoe KOHCTPYKTMBHOE pelleHVe [aeT BO3-
MOXHOCTb Pa3MECTUTb B Ca/IOHE aBTOMOOW/S e-
ThIpeX NaccaxvpoB 1 6arax 34eck B kadecTse Tom-
vBa AN aBTOMOGWIISA UCMOMNb3YETCS HE BOAOPOL,
a MeTaHos. MeTaHon ¢ MoMOLLBH0 pedhopmepa (YCT-
poiicTBa, nepepabaTbIBalOLLEr0 MeTaHON B BOAO-
popn), NpeobpasyeTcs B BOAOPOA, HEOOXOAUMbIA A/1st
NUTaHVst TOM/IMBHOTO 3MieMeHTa. licnonb3oBaHue



Puc. 8.14. KoHuenTyanbHblii aBToM06unb Hy Wire komnanmm General Motors vmeeTt cuio-

BYHO YCTAHOBKY Ha TOMJ/INBHbIX 3/1eMeHTax

pedopmepa Ha 6opTy aBTOMOOUIA JaeT BO3MOX-
HOCTb MCMO/Ib30BaTL B KQYecTse TOMN/MBa NpaxTu-
yecku sobble YreBoAopoadbl, YTO MO3BOSISET 3a-
npaB/ATb aBTOMOOW/Ib Ha TOM/IMBHLIX 3/1EMEHTAX,
UCTIOMb3ys MIMEIOLLYHOCS CeTb 3anpaBoK. TeopeTu-
YECKW TOM/IMBHbIE 3/IEMEHTbI HE NPOU3BOAAT HUYe-
ro, KpoMe asiekTpuyecTsa 1 Boabl. MNpeobpaszosa-
Hue Tonnmea (beH3rHa WM MeTaHomMa) B BOAOPOL,
HeobXoAuMbI A9 TOM/IMBHOTO 3/1EMEHTa, He-
CKOJIbKO CHWDKaET 3KOMOTUYECKYHO NpuB/eKaresib-
HOCTb Takoro asToMoo6usis. AnbTepHaTnea 3ak/io-
yaeTcA B MCMOJb30BaHUM B aBTOMOOM/IE CXATOTo
WM CXVKEHHOTO BOAOPOAA, HO B 3TOM Crydae 3a-
npaska aBTOMOBOW/S HE HACTO/BbKO YA06Ha, W, XOTA
B HeKoTopbIX cTpaHax (CLUA AnoHus, epmanus)
yXe CyLLEeCTBYIOT BOAOPOAHbIE 3anpasku, WX SBHO
HEA0CTaTOYHO [J1S1  LUMPOKOTO  PacnpoCTpaHeHus
BOOPOAHbLIX aBTOMOGWNER. PaHO wi no3gHo Ha-
CTYNUT MOMEHT, Korga 6eH3nH CTaHeT O4eHb [0po-
rMM, a OCHOBHble 3anacbl Hed/i vcyepnatoTcs.
Kpome TOro, ncnonb3oBaHvWe GeH3vHa Masio no-
MOXET B pelueHnn npobnembl ¢ Bbibpocamm CO2
Vcnonb3oBaHne BOAOPOAA MOXET CAenaTb cucte-
My Ha TOM/IMBHBIX 3/1EMEHTaX ropasfo MpoLle, Ho
noTpebyeT peLleHnst OrpoMHbIX NpobieM B CBA3N
C XpaHeHVeM TOM/MBa, ero nepeaayn u pacnpege-
NeHVss, a Takke BbINOSIHeHUs cTpon/ix mep no 6e30-
NacHOCTW.

KomnaHus Honda, koTopas 3aHMmaeTcs Ton-
NBHbIMKU 3nemeHTamn € 1989 r, usrotoBuna
B 2003 1. HebonblUyd NapTUO aBTOMOGWNEN
Honda FCX-V4 ¢ npOTOHHO-06MEHHbIMW TOM/INB-
HbIMW 3N1eMeHTaMn MemOpaHHOro Tuna rpms!

Puc. 8.15. Laccu aBTomo6unsa Hy Wire

Ballard. 3w TONMBHbIE 3N1EMEHTbI BbipabaTbiBatoT 78 KBT 3/1€KTPMYECKOI MOLLHOCTY, a A/ NMpYBO-
Aa BeflyLLMX KOJec UCMOSb3YHTCA TATOBbIE 3MIEKTPOABUrATENIN MOLLHOCTbIO 60 KBT 1 C KpyTALWMM MO-
MeHTOM 272 H-M. ABTOMO6GW/Ib Ha TOM/IMBHbLIX 3/1IEMEHTaX, N0 CPaBHEHWIO C aBTOMOGUNIEM Tpaguum-
OHHOIi CXeMbl, UMeeT Maccy NpuMepHO Ha 40 % MeHbLLYo, YTO 06ecrneynBaeT eMy OT/IMUHYIO AMHA-
MVKY, @ 3anac CxaTtoro BoAopoga faeT BO3MOXHOCTb npobera o 355 km.
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Puc. 8.16. KomnaHua BMW coBMeCcTHO C doump-
Moli Magna Steyer paspaboTana KOHCTPYK-
uvio "6esonacHoro» TOMAMBHOrO 6Gaka Ans

CXWXKeHHOro Bogopoga: 1 — 3anpaBouyHoe
YCTPOIACTBO; 2 — HapyXHbliA 6ak; 3 — Onopbl;
4 — paTtuvk ypoBHSl; 5 — BHYTPEHHMIA bak;

6 — 3anpaBoYHas SIMHUS; 7 — W30M1LMA 1 Baky-
yM; 8 — HarpeBatesib; 9 — KpenexHasi Kopobka

Puc. 8.17. VcnbiTaHnsi Ha 6e30nacHOCTb aB-
Tomobuna BMW 750 hL no cyuiecTsylowmm
meToAMkam MoATBepAuAn 6e30nacHOCTb MC-
NnoNb30BaHUA TOMJIMBHOTO 6aka C >XUAKUM
BOJAOPOAOM

Puc. 8.18. BMW 750 hL — nepBblii B Mupe
CepuiiHbIi aBTOMOGUIbL C TOMMUBHLIM 3ne-
MEHTOM BMECTO aKKyMynaTOpHOW 6Gatapewn
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ABTOMOGWL Honda FOX— nepBbiii B Mype aB-
TOMOGWNb Ha TOM/IMBHbLIX 3/1IEMEHTax, KOTOPbIA
npowen rocyaapcTBEHHY cepTudukalmio
B CLUA. ABTOMOGW/b cepTUdMLMpOBaH MO HOp-
Mam ZEV — Zero Emission Vehicle (aBToMO-
6unb C HynesbiM 3arpsisHeHneM). Komnanus
Honda He cobvpaeTca noka npogasaTtb 3TW aB-
TomMO6MIN, a nepegdaeT nopsigka 30 aBToMO6M-
neli B M3UHF B WT. KanndiopHua v r. Tokuo, rae
yXe CcylecTByeT MHPacTpyKTypa BOAOPOAHbLIX
3anpaBok.

BonbLuve nccneposaHnsa no paspaboTke v co-
3[aHVI0 aBTOMOGWNEN Ha TONSIMBHBIX 3NIEMEHTax
nposogut Komnaxua General Motors (puc. 8.14).
Mpn co3gaHMM  KOHLeNTyaslbHOro aBTOMOOWSA
GM Hy Wire 6b710 nosy4eHo 26 naTeHToB.

OcHoBY aBTOMOGUNAA cOCTaBnsAeT OYHKLMO-
HaslbHas nnatcpopma (puc. 8.15) TosLWMHON
150 mM. BHyTpu nnatchopMmbl pacrnonaratTcs
6a1/1oHbl A/19 BOAOPOAA, CuoBas ycTaHOBKa
Ha TOM/IMBHbIX 3/1IEMEHTAaxX U CUCTEMbI ynpas/e-
HMS aBTOMOGWNSA, WCNOMb3ylolMe HoBenwme
TEXHOJIOTUN  3JIEKTPOHHOTO ynpas/iieHnsa Mo
nposogam. Llaccu aBTomobuns Hy Wire npepg-
cTaBnseT coboi nnarcopmy He6ONbLUON Ton-
LWHbI, B KOTOPOI 3ak/toyeHbl BCE OCHOBHblE
3M1IEMEHTbl KOHCTPYKUMM aBTomMObuns: 6anno-
Hbl 419 BOAOPOAA, TOM/IMBHbLIE 3/IEMEHTHI, akK-
KYMYNATOpbI, 3nekTpoAsuraTenn u cucTemsl
ynpasneHuns. Takoli NoAxoA, K KOHCTPYKUuM aa-
eT BO3MOXHOCTb B npouecce 3Kcrnayatauuu
MEHATb Ky30Bbl aBTOMOOWNSA

KomnaHua Takxe nNpoBOAWUT MCMbITAHUA
OMbITHLIX aBTOMOGUNeit Opel Ha TOMAMBHbLIX
3/1IeMeHTax W MPoeKTUpyeT 3aBof MO Mpowus-
BOACTBY TOM/IMBHbIX 3/IEMEHTOB.

Mpobneme vcnosb30BaHWSA BOAOPOAA B Ka-
YecTBe TOM/VBa /1 aBTOMOGMNEN yaenseT MHOro
BHUMaHusi komnauus BMW. CoBwmecTHO c comp-
Mol Magna Steyer, n3BecTHoli cBoMMM paboTa-
MW MO UCMOJIb30BAHMI0 CXMXKEHHOrO BOAOPOAA
B KOCMUYECKUX mnccnefosaHusx, BMW paspa6o-
Tas1a TOM/MBHBbIV 6aK A1 OKIUPK<EHHOTO BOAOPOAA,
KOTOPbIi MOXET MCNOMb30BaTbCA Ha aBTOMOOU-
nsx (pue. 8.16).

KomnaHvsi npoBena cepuio UCTbITaHuii Ha 6e-
30MacHOCTb KOHCTPYKLUMM MO CTaHAapTHbIM METO-
Ovikam 1 noAreepawia ee HagexHocTb (puc. 8.17).
B ceHTsi6pe 2002 r. Ha aBTOCa/I0HE BO <$paHKdyp-
Te-Ha-MaviHe (FepmaHusl) OGbU1 MOKa3aH aBTOMO-



Puc. 8.19. TonnuBHbIN 3nemeHT aBTOMO6GUNa BMW 750 hL He npeBocxoguT pasmepamu
06bIYHbIA CBUHLOBO-KUCAOTHbIV akKyMynsiTop

6unb Mini Cooper Hydrogen, KOTOpbIii UCMoNb3yeT
B kauecTBe TOrM/MBa C>K/>KeHHbI Bogopog. Tonme-
Hblli 6aK aTOr0 aBTOMOOUNA 3aHMMAET Takoe >ke
MECTO, Kak 1 0bbluHbIA 6GeH306aK. Bogopos, B 3ToM
aBTOMOOW/IE WCMOMb3YeTCA He /11 TOMN/IMBHbIX
3/1EMEHTOB, a B KayecTse Tonnmea gn1a A3C.

B 2003 r. hupma BMW 06bsi1BUNa 0 BbIMyc-
ke MepBOro cepuiiHoro aBToMo6uAa ¢ TONMB-
HbIM 3nemeHToM BMW 750 hL (puc. 8.18). ba-
Tapes TOM/IMBHbIX 3/IEMEHTOB WCMO/Mb3yeTcs

BMECTO TPaANLMOHHOTO akKyMynsaTopa. Puc. 8.20. 3anpaska BOLOPOAOM aBTOMOOK-
370T aBTOMO6U/Ib UMEeT 12-UMNWHAPOBLIN g BMW npou3sogutcs po60TOM, BOAUTESb
ABuratenb BHYTPEHHEro cropaHus, paborato- He yyacTByeT B 3TOM npouecce

WA Ha BOZOPOAE, a TOMJIMBHbLIN 3/IEMEHT CNy-

>UT aNlbTEPHATUBON 0OLIYHOMY akKyMynsaTopy, obecneumBasi BO3MOXHOCTb paboTbl KOHAWLMOHE-
pa 1 apyrux notpebuteneli aNeKTpo3Heprun nNpu AAnMTeNbHbIX CTOSIHKaX aBToMOo6Una ¢ HepaboTa-
owmm gsuratenem (puc. 8.19).

Ora xe dwmpma BMW paspaboTana Takke po60TU3MPOBAHHbIE 3arnpaBOYHbIE KOJTIOHKW, KOTO-
pble o6ecneumBatoT ObICTPYHO M 6e30MacHyt0 3anpaBky aBTOMOOGMUIEN CXMKEHHbIM BOAOPOAOM
(puc. 8.20).

MosBneHne B nocnegHue rogpl 60bLIOrO KOMMYecTBa pa3paboTok, HampaB/iEHHbIX Ha CO3-
JaHvne aBTOMOOWMENR, UCNOMb3YKLWMUX a/ibTEPHATUBHLIE BUAbI TOMNAMBA W a/lbTEPHATUBHbLIE CU-
NnoBble YCTaHOBKW, cCBUAETe/IbCTBYEeT O TOM, 4YTO ABuUratesin BHYTPEHHero cropaHus, KOTopblie
JOMVHMPOBaNM Ha aBTOMOGWIAX B TeYeHWe NpOLUefLIero CTOeTUs, B KOHLE KOHLOB YCTYynsAT
gopory 60nee 4nCTbIM 3KONOrMyeckn, aheKTMBHbIM 1 6ECLUYMHbIM KOHCTPYKUMSM. WX wnpo-
KOe pacnpocTpaHeHVe Ha JaHHbli MOMEHT CAEPXUBAETCSH He TEXHUYECKMMU, @, CKOpee, 3KOHO-
MUYECKMMU U coumanbHbIMK npo6neMamu. Ons vx WKWPOKOTO MPYMEHeHWs Heo6XoAMMO COo3-
0aTb onpefeneHHy MHPacTPykTypy MO pasBUTUIO NPOW3BOACTBA asibTEPHATMBHbLIX BUAOB
TONAvBa, CO34AHUI0 M PacnpoCTPaHEeHWI0 HOBbIX 3ampaBOYHbIX CTaHLUMA 1 N0 NPeodoNeHno psaga
ncmxoniornyecknx 6apbepoB. Vcnonb3oBaHMe BOAOPOAA B kayecTBe aBTOMOGWLHOTO TOM/IMBA
noTpebyeT peLleHns BOMPOCOB XpaHEeHWs, AOCTaBKM U pacnpefeneHusi, ¢ NPUHATMEM Cepbe3HbIX
Mep 6e30nacHOCTM.

TeopeTnuecks BOAOPOA [AOCTYNEH B HEOrpaHMYEHHOM KO/MMYecTBe, HO ero NpPou3BOACTBO
SIBNSIETCA BecbMa 3HEproemMkum. Kpome Toro, And nepesofa aBTOMOGWe Ha paboTy Ha BoAo-
pOAHOM TOMMBE HEOGXOAMMO NMPOM3BECTU ABa GOMbLUMX W3MEHEHUSI CUCTEMbI MUTAHUS: CHavana
nepeBecTy ee pa6oTy ¢ GEH3VMHA HA METaHos, a 3aTeM, B TEYEHME HEKOTOPOro BPEMEHW W Ha BO-
fopog. lMpoiigeT ele HEKOTOPOE BpeMsi, Nepes TeM Kak 3TOT BOMNpoc GyAeT peLueH.
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§53

MPOBIEMbI YTUN3ALMN CTAPLIX ABTOMOBW/IEN

Bepylue aBTOMOGUSIbHbIE CTPaHbl HECKOJIbKO AeCATUNEeTU TOMy Hasaf, CTOMKHY/IMCh C Npo6iemoi
yTUAM3aunn CTapbix aBTOMOGWNEN, U3HOLIEHHbIX 3anacHbIX YacTeli n oTpaboTaHHbIX aKcnayaTauu-
OHHbIX )KVI,EI,KOCTeIz. I'Ipo6ne|v|a NOCTOSAHHO 060CTpF|eTCF|, MOCKOJIbKY KONMNYeCTBO ChnUCbiBaeMblX
aBTOMOGUnel yBennumeaeTcsi. 3T0 CBA3AHO C NOMUTVKOA aBTOMOGWNECTPOUTENbHbLIX hUpM, Ha-
NpaB/ieHHON (M3 KOHKYPEHTHbIX COOBPaKEHUIA) Ha CHKEHME CPOKOB MOCTAaHOBKW Ha MPOU3BOACTBO
HOBbIX aBTOMOOW/IEN, YTO MpoBOUMPYET noTpebutens uvawe (kaxable 3-5 feT) nokynatb HOBbIi
aBTOMOGW/b 1, crefoBaTeNbHO, NpoJaBaTb WM CAABaTb HAa YTUIM3aUMIO CTapblil.

Harpyska Ha Okpyxalollylo cpegy OT MacChl CMMCaHHbIX aBTOMOGW/El 3acTaBuia aBTOMOGW/Ib-
HbIi MMP pa3paboTaTb KOHLEMLUMIO «KU3HEHHOro Lukna» aBTomobuns (The Total Life Cycle — TLC).
OcHOBHasA waes JaHHOW KOHUEMUMM — ob6ecneunTb MakcyMasbHO BO3MOXHOE MOBTOPHOE KC-
nonb3oBaHWe feTaneil, MaTepmasioB CTapbix aBTomobuneli (Recycling), 4to paccmaTpmBaeTcs Kak
BO3MOXHOE:

— TOBTOPHOE MCMO/b30BaHME YacTy AeTasieil u y3/oB aBTOMOGWS;
— KCnonb3oBaHWe MaTepuasioB CTaporo aBTOMOOGWUIA Moc/e U3MeNbYeHNs 1 06paboTkn 1 no-

JlYYEHUs1 HOBbIX KOHCTPYKLMOHHbIX MarepuasioB (Hanpumep, nepensaska MeTas/ios);

— nonyyeHue TEMI0BOI SHEPrMu 3a CUET CKUraHWs HEKOTOPbIX 3/1IEMEHTOB CTaporo aBTOMOGWS.

B HacTosee Bpemsi 0Kosio 75 % Maccbl eBpOneickMx aBToMobueid Bbinycka nocre 1987 r.
NPUrogHo N5 NOBTOPHOIo Mcnonb3oBaHusA. Ho 25 % mMaccbl Kaxaoro ctaporo aBToMobuns nona-
[JaeT Ha CBasIKy, YTO HernpmemsIeEMO Kak C 3KOJIOTMYECKON, Tak U C SKOHOMUYECKOW TOYKN 3peHus.
[ 19 ymeHbLUeHWs1 3Tol fonn cTpaHbl EBponelickoro coobuecTtsa (EC) NpuHAAU Uenbliid psg Hopma-
TUBHbIX AOKYMEHTOB (eBponeiickne HopMmbl, aupekTBa EC), HanpaBneHHbIX Ha peann3auuio KOM-
niekca MeponpusTUiA, KOTopble MO3BOMAT NOBTOPHO MCMOMb30BaTh A0 95 % Macchbl aBTOMOGUAS.
OfHO M3 BaXXHEWLMX HanpaBneHUA AaHHOW Mporpammbl — CO34aHue KOHCTPYKLUWIA HOBbIX aBTO-
MOGWNEeN, OPUEHTUPOBAHHBIX Ha MOC/EAYIOLLYI0 YTUAM3aumio. 310 MO>KeT BbITb 06ecneyeHo Tpems
nyTamm :

— paspaboTka KOHCTPYKUWIA aeTaneidl, NPpUrogHbIX Ans NMOBTOPHOINO MCNOJIb30BaHUS;
— UMCNOJIb30BaHUe MaTepuasioB, MPUrOAHbIX /1 NMOBTOPHOrO WMCMOJ/b30BaHUS;
— 1CMO/MIb30BaHME B KOHCTPYKLUM HOBbLIX aBTOMOOMEN aeTaneil, nosyyeHHbIX npu nepepadoTke

CTapbIX.

B cBA3K C 3TVM aBTOMOOWNECTPOUTESIbHBIE KOMMNAHUM UCMOJb3YIOT B KOHCTPYKLMUM HOBbIX aBTOMO-
6uneli nerkopasbemMHble coeAMHEHUs (419 CHUXKEHUS 3aTpaTt Ha pa3bopky), NPOeKTUPYHT AeTanm
no MPVHUMNY «OfHa feTaslb — OfWH MaTepuast», CTapalTca PasyMHO OrpaHuyuuTb KOSIMYECTBO Ma-
TEepUasioB B OQHOM aBTOMOOWME, UCKIIOYAOT M3 KOHCTPYKUMU 0CO60 BpefHble matepuasibl (CBU-
Hel, PTyTb, KaaAMWA 1 T. 4.).

[ 19 obneryeHns pa3bopkn aBToMobuMNEl U COPTMPOBKM AeTanei ¢ 2000 r. B EC BBefeHa eaun-
Has MapkupoBKa feTaneli HOBbIX aBTOMOOWNElN, a 3aBOfbl-U3roTOBUTENN 0653aHbl 418 KaxAoM
BbINyCckaeMoli MoAenn aBToMo6unsa paspabaTbiBaTb MHCTPYKLUMM MO ero pa3bopke Ana nocneayrowleii
nepepadoTku.
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