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BBenenuns

IIpesunent pecnybnukun Y30ekuctan IM.A.KapuMoB OTMETHI BaXKHOCTH
JIOCTaTOYHO  IIOJIHOTO  y4deTa BO3JCHUCTBUA U  TOCIEACTBHUHA  MHPOBOTO
AKOHOMHUYECKOI'0 KpU3UCa MPHU ONPEIEICHUN BaKHEWIINX NPUOPUTETHBIX 3a7ad
DKOHOMMYECKON TmporpamMmbl Y30ekuctaHa Ha 2009 rox. B mporpamme
BCECTOPOHHE M CEPbE3HO OIIEHEHO €ro BO3JCHCTBUE Ha CTAOMIBHOE pPa3BUTHE
SKOHOMMKH Y30€KuCTaHa, B YaCTHOCTH OIpeleiaeHo, uTo «BaHeilmmm
NPUOPUTETOM B COLHAJIBLHO-IKOHOMHYECKOM pa3BUTHM Y30eKHCTaHA Ha
2009 roa mpoao/KaeT OCTAaBaTbCA peaau3anus TMPUHATOH B CTpPaHe
AHTUKPU3UCHOI nporpamMmbl Ha 2009-2012 roasn.

[Ipe3auneHT NOaYEepKHYJ, YTO TaKWE€ TMPUHLMUIBIL, KaK JEUIe0JIOru3alns,
NParMaTUYHOCTh SKOHOMUYECKOW TIOJUTHUKH, BBIPAKEHHOM KaK IPUOPUTET
HSKOHOMHUKM HaJ| TOJIMTUKOM, BO3JIOKEHHWE POJM TJIABHOrO pedopmaropa Ha
rocyJapcTBo, oOOeclieyeHne BEPXOBEHCTBAa 3aKOHA, TPOBEJICHHE CHIJIbHOU
COILIMAJILHOM MOJIUTUKY TIO3TAITHOCTh U MOCTENEHHOCTh B pealin3aiii pedopm.

[Ipe3uieHT B CBOEM TMPOU3BEJICHUU OCTAHOBWICA Ha CIEAYIOIIEM
KOMILJIEKCE MEp , HAMPABIICHHBIX Ha PEIICHUE KIIFOUYEBBIX 3a7au.

B nmepByw ouepeab, 3TO JalbHEWIIEE YCKOPEHHOE MPOBEICHUE
MOJEpPHU3ALINN, TEXHUYECKOTO U  TEXHOJOTHMYECKOTO  IEePEBOOPYKEHUS
IPEINPUATHH, IIUPOKOE BHEPEHUE COBPEMEHHBIX THOKMX TEXHOJIOTHl.

Bo-BTOpBIX, peanu3anusi KOHKPETHBIX MEp MO MOAJEPXKKE MpPeaNpUsTHI-
AKCIIOPTEPOB B OOECMEUEHUH UX KOHKYPEHTOCIIOCOOHOCTH Ha BHEIIHMX PBhIHKAaX B
YCIOBUSIX ~ PE3KOT0  YXYAIIEHHUS  TEKylled  KOHBIOHKTYPHI,  CO3JaHHE
JOTIOJTHUTEBHBIX CTUMYJIOB JJIS1 SKCIIOPTA.

B-TpeTbuX, TOBBIINICHHE KOHKYPEHTOCIIOCOOHOCTH TMPEINPUSITHA 3a CUeT
BBEJCHUS JKECTKOrO pEeKUMa HIKOHOMHUHU, CTUMYJIUPOBAHUS  CHUKECHUS
MPOU3BOCTBEHHBIX 3aTPaT U CEOECTOMMOCTH MPOTYKITUH.

B naThIX, B yCI0OBUAX MaJAIONIEr0 CIPOCa HA MUPOBOM PBIHKE KIIOUEBYIO

POJb B COXpAaHCHHUHU BBICOKHUX TCMIIOB 9KOHOMHUYCCKOI'O pOCTa HUI'pacT IMOAACPIKKA



OTEUECTBEHHBIX MPOU3BOAUTENICH MyTEM CTHUMYJIHUPOBAHUS CIIpOCca HA BHYTPEHHEM
PBIHKE.
IIporpaMmma no JoKaJM3alMH HA OCHOBE NMPOMBINLJICHHONH KOONePALMHT
NMPOU3BOICTBA rOTOBOW NMPOAYKIUN, KOMILIEKTYOIUX U MaTepuasoB Ha 2009

1§1))

[IporpaMmma JoKanu3alldd 1O CBOEM CYTHM OTpa)xaeT TakKWe IIelIu, Kak
YBEIMUCHUE Ha TNPEANPHATUIX pPecnyOJuKH 00BEMOB IMPOU3BOACTBA
OTBEYAIOIIEH COBPEMEHHBIM TpeOOBaHUSM KOHKYPEHTOCIIOCOOHOIA,
UMIIOpTO3aMeNIaroned MPOAYKIIMH, COKpalleHHe 00bEMOB HEO0OOCHOBAHHOIO
UMIIOPTa, TPOU3BOACTBO OSKCIIOPTOOPUEHTUPOBAHHOM TMPOAYKIIMH, CO3/IaHUE
HOBBIX Pa0OYMX MECT.

B noctmwkeHnn BeCOMBIX pe3y/IbTaTOB B MPOIIECCaX JIOKAIM3ALMKA BayKHAS POJIb
NPUHAUICKAT JIBroTaM W TpedepeHirsM. B 9acTHOCTH, B COOTBETCTBHH C
[TocranoBnennem Ilpesunenta Peciyonuku Y36ekucran ot 28 mast 2008 roqa I111-
879 wna mnepuon no 1 suBaps 2011 roma npeanpusiTus, NPOU3BOISIIUE
KOMIUICKTYIOIINE YacTU U JAETalu, TOTOBYIO MPOAYKIIHUIO, MATepHaIIbl U CHIPBE,
OCBOOOXTAIOTCS OT YIUIAThI ONPEIEIEHHBIX MOIUIUH U HAJIOTOB.

B cBoeit  kHure Ilpe3mpeHT cTpaHbl, NOABOAA WTOTH AHTUKPU3UCHOU
NpOorpaMMbl, OTMeuaeT: «YOeXIeH, 4YTO TMpU pealu3aluud OPUHITOU
AHTUKPU3UCHOM TPOrpaMMbl BAXXKHOE 3HAYEHHWE MMEET IMOMCK JOIOJHUTEIbHBIX
CTUMYJIOB I OOECHEUEeHUS MaKCHUMaJbHOM 3aMHTEPECOBAHHOCTH KaXKIIOTO
CyOBeKTa HSKOHOMHUKH C TeM, 4YTOObI BbIMOJHEHHWE IIporpammel crajgo ero
BaKHEHUITUM jaesioMy». [loMcKy JTHUX JOMOJHUTEIBHBIX CTUMYJIOB B 00JIacTH

TCXHOJIOTUHN 8,BTOMO6I/IJI€CTpOGHI/I$I IMMOCBAIICHA JaHHAA BLIITYCKHAA pa60Ta.



2. OB30P U AHAJIN3 JIMTEPATYPbBI 110 TEME JIJUCCEPTAILIUU

3a TOCHEAHIO YETBEPTh BEKAa MOIIHOCTh TE€HEPATOPHBIX YCTAaHOBOK
CYIIECTBEHHO BO3pOCiia. AHamM3 KOHCTPYKIIMH  3apyOeKHBIX  JIETKOBBIX
aBTOMOOMJICH IMOKa3bIBaeT, YTO J0 KOHIA 70-X T'0JIOB HA aBTOMOOWISX CPEITHETO
KJlacca Tpeo0Jiaiany TeHEepaTOpHbIE YCTAaHOBKM MOIMHOCTHIO okoio 500 BT, k
Hadany 90-x romoB 3Ta MomtHocTh Bo3pocia g0 800. ..900 Br. Ha aBTomoOuisax
BBICITIETO KJlacca MOITHOCTh renepartopa emie Ha 300 Bt Oonbine, 4To 00BACHIETCS
HaJIM4YMEeM TIPUOOPOB TMOBBIIIEHHOIO KOoM(QoOpTa B cajioHE, NPEXJIe BCEro,
KOHJUIIMOHEepa. Ha COBpEMEHHBIX JIETKOBBIX aBTOMOOWISX CPEIHETO Kiacca
npeobJialaloT TeHepaTOPHbIE YCTAHOBKM Ha MakKCHUMalibHbIM TOK 55... 70 A, a
Beicmiero kiacca g0 90... 100 A, T. €. MakcHMaJbHass MOIIHOCTH OTAaBacMas
notpebutensim gocturaet 1,4 kBr. [Ipu Takoli BemnynHEe MOIIHOCTH CTaHOBUTCS
CYIIIECTBEHHBIM KOA(D(PHUITUEHT TOJIE3HOTO ICUCTBUS TeHEPATOPHONW YCTAHOBKH, T.
K. MOIITHOCTh 3a0upaeMas €10 OT JBUTATENIsl HA MaKCHMAJIbHOM 4acTOTe BpaIlleHUs
npubnmxaercs k 4,5 kBt. B sTtom cimywyae pacxoj TorumBa Ha oOecrieueHue
paboThl TEHEPAaTOPHOW YCTAaHOBKM HAa TaKOM PEXKHUME MOXKET aocTturarb 6%
o01rero pacxoza, mpuaem /5% 3Toro pacxoja TepseTcs Ha HarpeB €€ y3JI0B.

KoOHCTpyKITMST TeHepaTOpHOW yCTAaHOBKM 3a IIOCJICIHEE BpPEMS CHJIBHO
U3MEHWIAch. JlaBHO yIIIM B TPONUIOE TEHEPATOPHl ITOCTOSHHOTO TOKa U
BUOPAIIMOHHBIE PETYJSTOPHI  HANPSOKEHUS. Y  COBPEMEHHBIX BEHTUIIBLHBIX
TeHEepaToOpOB, T. €. TCHEPATOPOB CO BCTPOSHHBIMH BBITIPSIMHTEIIEM M PETYIATOPOM
HaANPSDKEHUS, CYIMECTBEHHO MOBBICHIINCH yNIETbHBIE TTOKA3aTeIi— YMEHBIIUIUCH
rabapuTHbIC pa3Meppl M Macca ,yBEIIMUMWJIACh OTJaBaeMas MOINHOCTh. B
TCHEPATOPHYIO YCTAaHOBKY BBEJCHBI JJIEMEHTHI 3alllUTHl €€ OT BO3MOXKHBIX
ABApPUIHBIX PEKUMOB.

['eHepaTopbl OHOTO M TOTO K€ THUIA MOTYT UMETh HECKOJIbKO MOJU(UKAIIHA,
KOTOpbIE OTJIMYAIOTCS OTIACIHbHBIMH KOHCTPYKTHUBHBIMH U 3JICKTPUYCCKUMU
napamMerpaMu (IIPUCOCIUHUTEIBHBIC pa3Mepbl, BKJIIOYas IPUBOMHON IIKWB W
BHEIITHUE BBIBOJBI, CIIOCOOBI 3alIUTBl OT 3arpsA3HEHHWs] H  IOBBIIMICHHON

TEMIIEPATYPHI B MOJKAIIOTHOM ITPOOCTPAHCTBE, Pa3MePBI MOAIIUITHUKOB, YPOBEHb



PETYIUPYEMOTO HAIPSKEHUS, 3alldTa OT IEPEHAINpPSIKEHUN B OOPTOBOH CETH).
Monudukamnuio OTIu9aeT IeCATU3HAYHBIN HOMED.

I'enepatoper K1 u NI ¢upmer BosCh uMeroT oJWHAKOBYIO SJICKTPHUYECKYIO
cxemy. [Tomumo "maccel", reHepaTOpbl UMEIOT CJIEAYIONIME BHEIIHHUE BBIBOJABI C
0003HaYCHUEM:

"B+"- cuioBOM BBIBOJ JJIS COEAWHEHHS C ILIIOCOBBIM IPOBOJOM OOpTCETH
(6aTapest u Harpy3Ka);

"D+"- BeiBOI "+" OT JAOMOJHUTEIHLHOT'O BBIMPSAMUTEIST OOMOTKH BO30YXKICHUS
JUISL  COEOUHEHUS C JIaMIOM  KOHTPOJds  pabOTOCIOCOOHOIO  COCTOSHUSA
TEHEPATOPHOU YCTAHOBKW;

B JIOITOJIHUTEIILHBIN BBIBO/I CHJIOBOT'O "4 TS BKJIIOUEHUS
MOMEXOTOAABUTENHHOT0 KOHIeHcaTopa 2,2 MKD;

"W"- BeIBOZ (pa3bl OOMOTKHU CTaTOpA.

CoOCTBEHHO TEHEpaTOp BBHITIONIHEH C DSJCKTPOMATHUTHBIM BO30YKICHUEM H
KOHTaKTHBIMU  KOJIbIIaMH, C Tpex(}a3sHoil  JBYXIMOIYNEPUOMAHOU  CXEMOU
BBINIPSIMIICHUST M TPEMsl JUOJaMH JOIMOJHHUTEILHOIO BBIMPSIMUTENST OOMOTKH
BO30YXKICHUS.

JIisi TeHepaTOpOB TOBBIIICHHOW MOITHOCTH HCIOJNB3YETCS JIOMOJIHUTEILHOE
IUIEY0 C BKJIIOYEHHEM HAa HYJIEBYIO TOYKy OOMOTKH ctatopa. (OOMOTKa
BO30OY>KJIEHUSI OJHMM KOHIIOM BKJIIOYEHAa Ha BBIBOA ''D+", a apyrum uepes
BBIXOJTHOW TpaH3uCTOp Ha '"Maccy". Ha oTm Ke TOYKM ITOACOEAMHEHA W BXOJHAs
IEMb peryistopa HampsokeHus. KOHTpomb HMCHPaBHOCTH TeHepaTtopa Mpu
AKCIUTyaTalliil aBTOMOOWIISI OCYIIECTBIISIETCS C HCIOJIb30BAHUEM KOHTPOJBHOU
JaMIIbl, MOIIIHOCTh KOTOPOM MO PEeKOMEHAAINU (PUPMBI JOJKHA ObITH HE MeHee 2
Bt, uTo0bl oOecmeunTh BO30YXKIEHHE TEeHEepaTopa Ha MUHUMAJBHOM 4YacToTe
BpaleHus asurareiis. Mexay BeiBojgoM "D+" u "maccoil" BHyTpu TeHeparopa
OOBIYHO BKJIFOUAeTCs JJ00aBOYHOE comnpoTuBieHne 68 Om s obecredeHus
CUTHAJIM3alMK (3aropaHue JIamIlbl) OOpbIBa II€MU BO30YXKIACHUS B TEPHUOJ
JBIDKEHUST aBTOMOOWIIA. be3 3Toro conmpoTuBieHUs B ciydae YKa3aHHOTO JedeKTa

Obla OBl BO3MOXKHA pa3psika aKKyMyJIATOPHOM Oarapen wH3-3a OTCYTCTBHS



CUTHAJIM3AIIMK BOJUTEIIO O HEUCIIPABHOM I€HEpaTope.

[[leTouHbIi1 y3€I - 3TO MJIACTMACCOBAasA KOHCTPYKIMSA, B KOTOPOM Pa3MEIIAOTCs
IIETKH T.€. CKOJIb3SIIINE KOHTAKTHl. B aBTOMOOMIIBHBIX TeHEpaTOpax MPUMEHSIOTCA
MIETKU JABYX THUIIOB — MeaHorpadurtHeie U anekTporpadutheie. Ilocnennue
MMEIOT NOBBIIIEHHOE 1aJICHUE HANPSKEHNUS B KOHTAKTE C KOJIBLIOM IO CPABHEHUIO
¢ MegHOrpadUTHBIMU, 4YTO HEOJIArompuUATHO CKa3bIBA€TCA HAa BBIXOJHBIX
XapaKTEepUCTUKaX T'eHepaTopa, OJHAKO OHU 00ECIIEYMBAIOT 3HAYUTEILHO MEHbBIIINN
U3HOC KOHTAKTHBIX Kosell. LlleTku mpuxumaroTcss K KoJbllaM yCHIIMEM IPYXKHUH.
OOBIYHO IIETKH YCTAHABIMBAIOTCA 1O PagUyCy KOHTAaKTHBIX KOJIEll, HO
BCTPEYAIOTCS M TaK Ha3bIBAEMbIE PEAKTHUBHBIC IIETKOJEPKATENH, T/I€ OCh LIETOK
o0Opa3yeT yroi c paJnycoM KOJblla B MECT€ KOHTAaKTa IIETKH. DTO YMEHBIIAET
TPEHUE IIETKH B HAMPaBJISIOUINX MIETKOJAEPKATEeNsl U TeM obecriednBaeTcst Oonee
HAJEKHBIA KOHTAKT IIETKM C KOJIBLUOM. HacTo MIETKOAEpk AaTelb U PETrYIATOP
HaANPsHKEHUS 00pa3yoT Hepa30OpHbIN €NUHBIN y3e.

BoinpsiMuTenbHble Y376l MNPUMEHSIIOTCS JBYX THUIIOB - JIUOO A3TO IUIACTHHBI-
TEIUIOOTBO/IbI, B KOTOpPBIE 3alpecCOBBIBAIOTCS (WM MPUIAUBAIOTCS) JTHOABI
CWJIOBOTO BBIMPAMUTENSI WJIM Ha KOTOPBIX PACMAUBAIOTCS U T'E€PMETHUIUPYIOTCS
KPEMHHUEBBIE MEPEXO0/Ibl ITUX TUOAOB, JIUOO ITO KOHCTPYKIMH C CUIBHO PA3BUTHIM
opebpeHueM, B KOTOPBIX JAHOABI, OOBIYHO TAaOIETOYHOTO THUIIA, MPUMAUBAIOTCS K
TEI100TBOAAM. JIMOABl  JOTOJIHUTEIBHOTO  BBIIPSIMHUTENS HMMEIOT OOBIYHO
TUTACTMACCOBBIA KOPIYC IWIMHIAPUIECKON (POPMBI WM B BHJIE TOPOIIMHBI WU
BBIMOJIHSIOTCS. B BHJI€ OTAEIBHOIO T€PMETH3UPOBAHHOTO OJI0KAa, BKIIOYEHHE B
CXeMYy KOTOpOTrO OCYIIECTBISETCS IIMHKaMHU. BKIIOUeHHE BBIIPSIMUTEIbHBIX
0JIOKOB B CXEMy T'e€HepaTopa OCYLIECTBISIETCS paclaiKoll WM CBApKOM BBIBOIOB
¢da3 Ha cHeHHaATbHBIX MOHTAXHBIX IUIOIIAJKAX BBIIPSIMUTENS WM BUHTaMHU.
Haubonee onacHbIM AJi reHeparopa U OCOOEHHO /Ji MPOBOAKUA aBTOMOOMIIbHOM
OOpTOBOI CETH SIBIISIETCA NEPEMbIKAHUE IJIACTUH - TEIJIOOTBOAOB, COEIMHEHHBIX C
"Maccoi" W BbIBOJOM '+ reHepaTopa CIy4ailHO NOMABIIMMH MEXIY HUMH
METAJNIMYECKUMHU NpPEeIMETaMH WM MPOBOASIIMMU MOCTHKaMH, 0O0pa30BaHHBIMHU

3arpsA3HCHUCM, T.K. IIPH 3TOM IIPOHUCXOAUT KOPOTKOC 3aMBIKAHHC II0 IICIIN



aKKyMYJISITOPHOM OaTapeu M BO3MOKEH Noxkap. Bo n3bexxkaHue 3Toro miacTUHBI U
JIPYrM€ YacTU BBIIPSAMUTENS TEHEPATOPOB HEKOTOPHIX (UPM YaCTUYHO WIIU
IIOJIHOCTBIO TTOKPBIBAKOT H3OJALMOHHBIM CIIOEM. B MOHOJIMTHYIO KOHCTPYKLMIO
BBINPSMUTEIBHOTO 0JIOKA TEIUIOOTBOABI OOBEIUHIIOTCS B OCHOBHOM MOHTaXXHBIMU
IUIATAMH U3 M30JSILIUOHHOIO MaTepualia, apMHUPOBAHHBIMH COEIWHUTEIbHBIMU
IMHKAMH.

[ToAmUITHUKOBBIE y3/BI TE€HEPATOPOB 3TO, KAaK IPABWIO, paJAUaJIbHbIC IIa-
PUKOBBIE NOAIIMIIHUKK C OJHOPA30BOM 3aKJIAJKOM IUIACTUYHOM CMa3KH Ha BECh
CPOK CHYXObl M OJHO WIM ABYXCTOPOHHMMHM YIUIOTHEHUSIMH, BCTPOEHHBIMHU B
NOJAIIUNHUK. POIMKOBBIE MOAMMIHUKA NPUMEHSAIOTCA TOJBKO CO CTOPOHBI KOH-
TaKTHBIX KOJEI[ U JOCTAaTOYHO PENKO, B OCHOBHOM, aMEPHKAaHCKUMHU (PUpMaMHU.
Ilocagka MIapMKOBBIX NOAIIMIIHUKOB Ha Ball CO CTOPOHBI KOHTAaKTHBIX KOJEIl -
OOBIYHO IUIOTHAs, CO CTOPOHBI MPHUBOJA - CKOJB3AIIAs, B IOCAAOYHOE MECTO
KPBILIKA HA00OPOT - CO CTOPOHBI KOHTAKTHBIX KOJIEU - CKOJb3SAIIasi, CO CTOPOHBI
npuBoAa - IUIOTHas. Tak Kak HapyXHas 00oiMa MOAIIMWIIHUKA CO CTOPOHBI
KOHTaKTHBIX KOJIEL UMEET BO3MOXHOCTh IIPOBOPAYMBATHECS B ITOCAJTOYHOM MECTE
KPBIIIKY, TO MOAIIMIIHUK M KPBIIIKA MOTYT BCKOPE BBINTH W3 CTPOs, BOSHMKHET
3aJeBaHMe poTopa 3a crarop. [l mOpenoTBpallleHHs IPOBOpavyMBaHUS
NOJAIIAITHUKA B MIOCAJ0YHOE MECTO KPBIIIKH IMOMEIIAIOT Pa3JUYHbIE YCTPONCTBA -
PE3UHOBBIE KOJbLA, IJJACTMACCOBBIE CTAKAHYMKH, TOPPUPOBAHHBIEC CTaJbHBIE
IOPYXUHBI U T. TI.

KOHCTpYKIIMIO PErysATOPOB HAINPSKEHHWS B 3HAYUTEIBHOU MeEpe ONpenesseT
TEXHOJOIMsl WX W3roToBieHMs. [IpM M3roTOBIEHUMM CXEMBI HAa JUCKPETHBIX
3JIEMEHTaX, PEryJarop OOBIYHO MMEET IMEYaTHYK IUlaTy, Ha KOTOpOM
pacrionararorcss 3TH 3JeMEHThL. [Ipr 3TOM HEKOTOpBIE DJIEMEHTBI, HAIpUMED,
HACTPOEYHBIE PE3UCTOPHI MOT'YT BBINOIHATHCS IO TOJCTOIJIEHOYHOM TEXHOJIOTUU.
I'uOpuaHas TeXHOJOTHsS NpPEANnojaraer, 4YTO pPE3UCTOPbI BBHINOJHAIOTCS Ha
KEpaMHYECKOMN IIACTUHE U COECOUHSAIOTCS C MOJYNIPOBOAHUKOBBIMU JJIEMEHTAMH -
IMOJIaMH, CTAOMJIMTPOHAMM, TPAH3UCTOPAMH, KOTOpbIe B OECKOPIYCHOM WU

KOpPIIyCHOM HCIIOJIHEHHH PaclauBalOTCid HA METANIMYECKOH IMOMJIoKKe. B pe-



T'yJsITOpE, BHIIIOJIHEHHOM HAa MOHOKpHUCTAJUIe KPEMHHS, BCA CXEMa peryisTopa
pa3Mmeniena B 3ToMm kpuctamie. Ha puc. 10 uzo0pakeHO pa3BUTHE PETYISITOPOB
HanpspkeHuss ¢upMmbel  Bosch, Bximowaromme B cebs BCe TEpEUYHCIICHHBIC
KOHCTPYKIUHU. [ MOpUIHBIE PEryNATOPhl HAPSHKEHUS U PETYNATOPHI HANPSHKEHUS
Ha MOHOKpHCTaJUIe HU pa300pKe, HU PEMOHTY HE MOJIexkKaT.

OxJnaxeHrue reHepaTopa OCYIIECTBISETCS] OJHUM WK ABYMsI BEHTHIATOPAMHU,
3aKpEIUICHHBIMU Ha ero Baily. llpu 3TOM y TpagMLIMOHHOW KOHCTPYKLHH
TeHEepaToOpPOB BO3AYX 3aCachIBAETCSA LIEHTPOOEKHBIM BEHTWISITOPOM B KPBILIKY CO
CTOPOHBI KOHTAaKTHBIX KoJel. Y TI€HepaTOpOB, HUMEIOIIMX IIETOYHBIA Y3el,
pPETyNATOp HAaMpsDKEHHWs W BBINPSAMUTENh BHE BHYTPEHHEH TMOJNIOCTH W
3aIIMIIEHHBIX KOXXYXOM, BO3[yX 3acachbIBac€TCsi 4Yepe3 NpPOpEe3d 3TOro KOXKyxa,
HaMpaBJSAIONIME BO3AYyX B Hamboiee Harperbie MecTa - K BBIIPSIMUTENI0 U
perynastopy HampsbkeHus. Ha  aBTOMOOWISAX € IJIOTHOW — KOMIIOHOBKOWM
HOJIKaIOTHOT'O MPOCTPAHCTBA, B KOTOPOM TEMIIEpaTypa BO3/lyXa CIHUILIKOM BeUKa,
NPUMEHSIOT T€HEPATOphl CO CHELMAIBHBIM KOKYXOM 3aKpelJIeHHbIM Ha 3ajJHel
KPBIIIKE U CHAOXEHHBIM MAaTPYOKOM CO IIIJIAHTOM, Yepe3 KOTOpbId B IeHepaTop
NOCTYNAeT XOJOAHBIM W YMCTBI 3a00pTHBIM BO3AYX. Takue KOHCTPYKLUHU
NpUMEHSIOTCA, HanpuMep, Ha aBTomoomisix BMW. ¥V renepatopoB "koMmakTHOM!"
KOHCTPYKIMHU OXJIQXKIAIOMIMM BO3yX 3a0MpaeTcs cO CTOPOHBI KaK 3aJHEH, TaK U
nepeaHEeN KpbIIIEK.

['enepaTopbl OOJIBIION MOIIHOCTH, YCTAHABIMBAEMBbIE HAa CIIELABTOMOOWIIH,
TPY30BUKM U aBTOOYCHl HMMEIOT HEKOTOpble OTIMYUS. B dacTHOCTH, B HHUX
BCTPEYAIOTCSl JBE IOJIOCHBIE CHCTEMBI POTOpa, HACa)KEHHbIE HAa OJMH Bajl H,
CJIeIOBaTeIbHO, IB€ OOMOTKU BO30YXAeHus, /2 ma3a Ha ctaTtope u T. 1. OJHaKO
NPUHLUUITHAIBHBIX OTJIMYMN B KOHCTPYKTUBHOM HCIOJHEHUH 3TUX T€HEPAaTOPOB OT

PACCMOTPEHHBIX KOHCTPYKIIMIA HET.



3. HABHAYEHUE, IPUHLUII JEACTBUS U YCTPOMCTBO
I'EHEPATOPHBIX YCTAHOBOK

'eneparoprast ycTaHOBKAa TIpeAHa3HAdeHa s OOECmedYeHUs] THUTaHUEM
AIEKTPOIIOTpeOUTENEeH, BXOIANUX B CUCTEMY DJIEKTPOOOOPYIAOBaHUS, U 3apsKa
aKKyMYJISITOPHOW OaTapeu mpu paboTaroIleM JBUrareiie aBToMoOwmIsa. BeixomHbie
nmapaMeTpbl TEeHepaTopa JOJDKHBI OBITh TaKOBBI, YTOOBI B JIFOOBIX PEKHUMAX
JIBMKEHUSI aBTOMOOWJISI HE TMTPOUCXOAMIT IPOTPECCUBHBIN Pa3psi aKKyMYJISITOPHON
Oatapen. Kpome Ttoro, HampspkeHue B OOPTOBOM CETH aBTOMOOWIIS, MUTaeMOM
T'CHEPATOPHOW YCTAaHOBKOM, IOJKHO OBITh CTaOWIBHO B IIMPOKOM JHAIa30HE
W3MEHCHWSI YaCTOThI BpallleHus B Harpy3ok. [lociennee TpeOOBaHME BHI3BAHO TEM,
9TO aKKyMYyJISATOpHas OaTapes BeChbMa UYBCTBHUTEIbHA K CTENEHU CTAOMIBHOCTH
HarnpspkeHus. CIUIITIKOM HU3KOE HAPSDKEHHE BBI3BIBACT HEMO3aps OaTapen u, Kak
CIIEJICTBHE, 3aTPYAHEHUSI C MYCKOM JIBUTATENs, CIMIIKOM BBICOKOE HAIPSIKEHUE
NPHUBOJIUT K Tepe3apsany OaTapeu u, yCKOPEHHOMY BBIXOAY €€ u3 cTposi. He menee

YYBCTBHUTCIIbHBI K BEJIIMYMHC HAIIPAKCHUA JTaMIIbl OCBCINCHUS U CUT'HAJIU3alluH.

I'enepaTtopHasi yCTaHOBKAa — JIOCTaTOYHO HAJEKHOE YCTPOMCTBO, CHOCOOHOE
BBIIEP)KAaTh IOBBIIICHHbIE BUOpAaLlMM JBUTATENs, BBICOKYIO IOAKAIOTHYIO
TeMIepaTypy, BO3JEHCTBUE BIAXHOMN Cpelibl, TpsA3U U Apyrux gaktopos. [IpunHimn
paboThI ANEKTPOreHepaTopa U ero NPUHUUINAIBHOE KOHCTPYKTUBHOE YCTPOMCTBO
OJIMHAKOBBbl y aBTOMOOWJIBHBIX T'€HEPAaTOPOB, HE3aBUCHUMO OT TOIrO, IJ€ OHU

BBIITYCKAIOTCS.
3.1. IlpyHuMn aeiicTBUSI BEHTHJILHOTO0 ABTOMOOMWJIBLHOTO TeHepaTopa

B ocHoBe paboThl reHeparopa JEeKUT 3QPEKT IMEKTPOMATHUTHON WHIYKIIUH.
Ecnu katymiky Hampumep, U3 MEIHOTO MPOBOAA, MPOHU3BIBAET MArHUTHBIN MOTOK,
TO TpPH €ro HW3MEHCHWHM Ha BBIBOJAAX KATYIIKH IOSBISETCS TEpEeMEHHOE
AJIEKTpUIEecKoe HampspkeHue. M HaobopoT, as o0pa3oBaHUs MarHUTHOT'O MOTOKA
JOCTaTOYHO TPOIMYCTUTh YEpPe3 KATYIIKy AJICKTPUYECKUN TOK. Takum oOpazom,

A1 MMOJYUYCHUA ITICPCMCHHOI'O JJICKTPHUYCCKOIO TOKa Tp€6y'IOTC$I KaTylka, II0



KOTOPOI NMPOTEKAET MOCTOSHHBIN 3JIEKTPUUECKHI TOK, 00pa3ysl MAarHUTHBIN MOTOK,
Ha3bIBaeMasi OOMOTKOM BO30YXJAEHUS U CTajbHAs MOJIIOCHAA CUCTEMa, Ha3HAYEHUE
KOTOPOM — MOJBECTH MArHUTHBIM MOTOK K KaTyIlKaM, Ha3bIBA€MbIM OOMOTKOM
CTaTopa, B KOTOPBIX HABOJAUTCS IMEPEMEHHOE HaNpsDKEHHE. OTH  KaTYIIKU
NOMEILEHbI B Ma3bl CTAJIbHOW KOHCTPYKLMH, MarHUTONPOBOAA (IAKETa KeJe3a)
craropa. OOMOTKa cTaTopa ¢ €ro MarHUTONPOBOIOM 00pa3yeT COOCTBEHHO CTAaTOp
reHeparopa, €ro BaKHEHIIYI0 HEMOJBIKHYIO 4YacTh, B KOTOpOW oOpasyercs
ANEKTPUUECKUN TOK, a O0OMOTKa BO30YXKJEHHS C TIOJIOCHOW CHUCTEMON U
HEKOTOPBIMU JPYTUMU JeTalsiMU (BajlOM, KOHTaKTHBIMU KOJbLAMHU) - POTOP, €ro
BAXXHEHIIYIO Bpalalolytocs 4YacTb. lluTaHne OOMOTKM BO30YXIAEHUS MOXKET
OCYULIECTBJISITBCS OT CaMOro reHeparopa. B 3ToMm ciydae renepatop padoTaer Ha
camoB030ykaeHun. [Ipu 3TOM OocTaTOYHBIM MarHUTHBIA TOTOK B F€HEpaTope, T. €.
MOTOK, KOTOPBIN 00pa3yloT CTajlbHbIE YaCTH MAarHUTONPOBOJA MPHU OTCYTCTBUU
TOKa B OOMOTKE BO30YXIICHHS, HEBEIUK M 0OEcleunBaeT caMOBO30YyKIEHHUE
reHepaTopa TOJBKO Ha CIMIIKOM BBICOKMX 4acToTax BpauieHud. Iloatomy B cxemy
IeHepaTOPHOW YCTaHOBKH, TaM TJie 00- MOTKM BO30YKIEHHS HE COEAMHEHBI C
aKKyMYJISITOpHOM Oarapeei, BBOAST TaKOE BHEIIHEE COCAMHEHHE, OOBIYHO Yepes
JamMIy KOHTpPOJIS paboTOCIOCOOHOTO COCTOSIHUSI F€HEepPaTOPHOM YCTaHOBKH. TOK,
NOCTYMNAIOIUNA 4Yepe3 3Ty JiaMily B OOMOTKY BO30YXKIEHHUSI MOCJE€ BKIOYEHUS
BBIKJIIOUATENSl 3aXUraHuss U OOECleurBaeT IEepBOHAYAIbHOE BO30YyKIEHUE
reHepatopa. Cuja 3TOro TokKa HE JOKHA OBITh CIUIIKOM OOJBIION, YTOOBI HE
pa3pspKaTh aKKyMYJSITOPHYIO OaTapero, HO M HE CIMIIKOM Majloi, T. K. B 3TOM
cilydyae reHepaTop Bo30yKIaeTcs MpU CIUIIKOM BBICOKMX YacTOTaxX BpaIlleHHUs], 1MO-
3TOMY (DUPMBI-U3TOTOBUTEIN OrOBApUBAIOT HEOOXOAMMYI0 MOIIHOCTh KOH-

TPOJBHOM J1aMIibl — OOBbI4HO 2...3 BT.

[Ipu BpaieHun poTOpa HANPOTHUB KATYHIEK OOMOTKHM CTaTOpa MOSIBISIOTCS
nonepeMeHHo '"ceBepHbI', W "IOKHBIA" TONIOCKI poTOpa, T. €. HalpaBJICHUE
MarHUTHOTO TOTOKA, MPOHMU3BIBAIONIETO KATYIIKY, MEHSETCS, YTO U BBI3bIBACT
MOSIBJICHUE B HEW TEPEeMEHHOro HampsokeHws. YacTora 3Toro HampspkeHus /

3aBUCHUT OT YAaCTOTLI BpAIlICHHA POTOpA I'CHEPATOPA A U YHCJia €ro I1ap ITO0JIKOCOB P



f=pn/60

3a peAKuM UCKIIOUEHHUEM TeHEepaTopbl 3apyOeKHbIX (HUpM, TakkKe Kak H
OTEYECTBEHHbIC, MMEIOT WIECTh "IOKHBIX' M IIECTh ''CEBEPHBIX' IIOJIIOCOB B
MarHUTHON cucteme poropa. B aTom ciaydae gactora f B 10 pa3 MeHbIIe 4acTOTHI
BpalleHus J poropa remeparopa. Ilockonbsky cBOe BpalieHHe poTop IeHeparopa
[OJy4aeT OT KOJEHYaToro Bajla JBHUrarens, TO II0 YacTOTE€ IEPEMEHHOr0
HaNpsDKEHUS] TEHEpaToOpa MOXKHO M3MEPSTh YaCTOTY BpPAllEHUsl KOJEHYATOro Baja
asurarens. Jlyig 3TOro y reHeparopa Jenaercs BbIBOJ OOMOTKM cTaTopa, K
KOTOpOMY M TNOJKJIIOYaercs Ttaxomerp. I[Ipm 3TOM HanpspkeHHME Ha BXOJIE
TaxOMETpa UMEET MYJbCUPYIOIINM XapaKTep, T. K. OH OKAa3bIBAETCS BKJIIOYEHHBIM
MapajJieIbHO  JHOAY  CHWJIOBOTO  BbIIpAMUTENs reHeparopa. C  yderoMm
NEepeAaTOYHOr0 YHCIa | PEMEHHOM Nepeaad OT JABHUTraTelsi K TeHepaTopy 4acTora
CUT'HaJIa Ha BXOJ€ TAXOMETpa CBA3aHA C 4aCTOTOW BPAIIECHUS KOJIEHYATOrO BaJia

ABUTaTCIA 4 COOTHOILICHUCM !
f=pn,,(1)/60

Koneuno, B ciayuyae npockaib3bIBaHHUS MPUBOJHOTO PEMHS 3TO COOTHOIICHHE
HEMHOI0 HapylaeTcsi U MO3TOMY CIENYET CIEeIUTh, YTOObl peMEHb BcCerjga Obll
0CTaTo4HO HaTsAHYT. [Ipu p=6 , (B OONBLIMHCTBE Cily4yaeB) MPUBEIECHHOE BBIIIE
cootHomenue ynpomaercst f=m(i)/10. boproBas cerb TpeOyeT moaBeAcHUs K HEW
NoCTOsIHHOrO HampspkeHus. [loaTomy oOMOTKa craropa muTaeT OOpPTOBYIO CETh

aBTOMOOWJISI Yepe3 BBIMPSIMHUTENh, BCTPOCHHBIN B TEHEPATOP.

OO6MoOTKa cTatopa reHepaTopoB 3apyOSKHBIX (PUPM, KaK U OT€UECTBEHHBIX —
Tpex¢aszHasd. OHa COCTOUT M3 TpeX dYacTel, Ha3bIBAEMbIX OOMOTKaMU (a3 WiIH
npocto gazaMu, HaNpsHKEHUE M TOKH B KOTOPBIX CMEIIEHbI APYT OTHOCHTEIbHO
Jpyra Ha TpeTh nepuoaa, T.e. Ha 120 3JIeKTpUYeCKUX IpagycoB, KaKk 3TO IMOKa3aHO
Ha puc. 1. @a3pl MOTyT COEIUHATHCA B "3Be3Ay" WM "TpeyronbHUK'". IIpu sTom
pasnuuaroT (pasHble U JTUHEHHbIe HanpspkeHus u Toku. Pazubie HanpsokeHus Ud

JICUCTBYIOT MEXIy KOHLIAMU OOMOTOK a3, a Toku | mporekaror B 3THX



OOMOTKax, JIMHEWHbIE e HanpsokeHuss Un [eldcTBYIOT MeXAy IPOBOJAMHU,
COCIMHAIOIIMMU OOMOTKY CTaTopa C BblIpsAMUTENeM. B 3Tux mnpoBomax
MIPOTEKAOT JUHEHHble TOKM In. EcCTecTBEHHO, BBINIPSMUTENL BBIIPAMISET T€
BEJIMYMHBI, KOTOPbIE K HEMY IOABOASATCS, T. €. JuHeiHble. IIpu coennHeHnn B
"TpeyroqbHUK" (a3HbIE TOKU B V3 pa3a MEHbIIE JIMHEWHBIX, B TO BpPeMS KakK y
"3Be31pl" JNMHEHHbIE W (Da3HbIE TOKM PABHBL. DTO 3HAYUT, YTO TPHU TOM XKE
OTJIaBAEMOM TE€HEpPATOPOM TOKE, TOK B 0OMOTKax (a3, mpu COEAMHEHUH B
"TpeyrojbHUK", 3HAUUTEIBbHO MEHbIIE, 4eM Yy "3Be3apl". [l03TOMy B reneparopax
00JIBIII0I MOIIHOCTH JOBOJIBHO YacCTO MPUMEHSIOT COSAUHEHHE B "TPEyroibHUK",
T. K. [P MEHBIIUX TOKaX OOMOTKH MOXHO HaMaThIBaTh 00Jiee TOHKUM IIPOBOIOM,
4TO0 TexHonormunee. OIHAKO JHHEHHbIE HAMpsDKeHHs v "3Besgpl” B \3 Gomblie
(dazHoOro, B TO BpeMs Kak y "TpeyrosbHUKa" OHU PaBHBI U JJIS MOJIYYEHHUS] TAKOTO

K€ BBIXOJHOTO HAIPSDKEHMS, IPU TEX KE YacTOTaX BPAILECHUS ''TPEYrOJbHUK'

VDQW 7 Tpe6yeT COOTBCTCTBYIOIICI'O YBCIMYCHHUA 4YMCJIa BUTKOB
VD10 ny
L} " ST
4 vm1Vl g| €ro cbas I10 CPAaBHCHHUIO CO 3BC30HU .
vD2 VD1

5 Puc. 1. IlpunnunuanpbHas cXemMa TeHepaTOpHOMH

ycraHoBKU. Ug-Ugys- HanpsbxeHue B oOMoTkax ¢as3, Ud -

BBITIPSIMIICHHOE HanpspkeHue: 1. 2. 3 - oOMoTkH Tpex ¢as

craropa; 4 - AWOABI CWIOBOTO BBIIPSAMUTENS; 5 -
aKKymyJsiTopHasi Oarapes; 6 - Harpy3ka; 7 - JIUOMBI

BBIIPSIMUTENSE OOMOTKM BO30YyXAeHHs; 8§ - OOMOTKa

BO30YXJI€HHUS; 9 - pEryaaTOp HANPSKEHUS

bonee ToHkU IPOBOJI MOKHO MPUMEHSThH U MPU COeIMHEHUU Tuna "3e3aa". B
ATOM CiIy4ae OOMOTKY BBITOJHSIOT M3 JIBYX MapauIeIbHHBIX OOMOTOK, KaKIas U3

KOTOpPBIX COeMHEHa B "3Be31y", T. €. mojy4yaercs "BoitHas 3Be3a".

BLIHpHMHT@JII) JJIA Tpexq)amoﬁ CUCTCMbI COACPKHUT IHNCCTb CHIIOBBIX IIO-

JYyNMPOBOJHUKOBBIX AM0a0B, Tpu U3 KoTopwix: VDI, VD3 u VD5 coeaunens ¢

" mn

BBIBOZIOM "+" reHeparopa, a apyrue tpu: VD2, VD4 u VD6 c BeIBOgOM "—



("maccoit"). Ilpu HeoOxomumocTH (OpPCUPOBAHUS MOIIMHOCTH TEHepaTropa
NPUMEHSETCS JTOMOJHUTEIRHOE TIIed0 BhIMpsMuTens Ha auomax VD7, VDS,
MoKa3aHHOe Ha puc. 1. myHkTupoM. Takas cxema BBIIPSIMUTENST MOXKET HUMETh
MECTO TOJBKO TMPU COEIMHEHWH OOMOTOK craropa B '"3Be3my", T. K.

JOTIOJTHUTENIPHOE TIEYO 3aMUTHIBAETCA OT "HyJIeBOMU" TOUKH "3Be3/IbI".

VY 3HAYUTENHHOTO KOJIMYECTBA TUIOB T'€HEPATOPOB 3apyOEKHBIX GUPM 0OMOTKA
BO30YXKJICHUS IOJKIIOYACTCS K COOCTBEHHOMY BBINPSMHTEII0, COOPAaHHOMY Ha
muonax VD9—VDI11.Takoe moakitoueHrne 0OOMOTKH BO30OYXKIEHUS MPENSTCTBYET
NPOTEKAHWIO 4Yepe3 Hee TOKa pas3psua aKKyMyJISTOpHOW Oarapen TIpu
HepaboTaronieM jasuraresie aBTomoomis. [1oaynpoBoIHUKOBBIE AUO/IBI HAXOASATCS
B OTKPBITOM COCTOSSHUM W HE OKa3bIBAIOT CYIIECTBEHHOTO COMPOTUBIICHUS
MPOXOXKJICHUIO TOKA TPU TPWIOKCHHHM K HUM HAOPSDKCHUS B TPSIMOM

HaIlpaBJICHUH U MPAKTUYECKU HE MPOMYCKAIOT TOK MPU 0OPATHOM HAINPSKEHUU.

4
ur Puc.2. [lpencraBnenue ¢Gha3zHOrO HAMPSKEHUS
Ud B Buge cymmsl cunycoup mnepoi, U;, u

Tperbel, Uz rapMOHUK

[To rpaduky (a3HbpIXx HampsKeHU (CM. puc.
1) MOXHO onpenenuThb, KaKMe AUOJbI OTKPBITHI,

a KaKW€ 3aKpbITHl B JaHHbIA MOMEHT. Da3Hbie

HanpsbkeHus Uy, IeHCTBYET B OOMOTKE NEPBOU
dasbl, Uy~ BTopol, Ugs- TpeTbell. DTH HaNpsOKEHUS U3MEHSIOTCS 0 KPHBBIM,
OJIM3KUM K CUHYCOHJIE U B OJIHM MOMEHTBI BpEMEHH OHU IOJIOKUTENbHBI, B APyTUe
OTpHULATENbHbl. ECiu monoxxurenbHOe HallpaBlIeHUE HANPSDHKEHUs B (aze NPUHATh
[0 CTpEJIKE, HAIIPaBIECHHOM K HYJIEBOW TOYKE OOMOTKHM CTAaTOpa, a OTPUIIATENIbHOE
OT HEe TO, HaIlpuMep, I MOMEHTA BpeMEHH t; Korja HampspkeHUue BTOPOi (asbl
OTCYTCTBYET, MEpBOM (pa3bl - TMOJOKUTEIbHO, @ TPETbEU - OTPULATEIBHO.
Hamnpasnenue HanpsokeHHd (a3 COOTBETCTBYET CTpENIKaM IMOKa3aHHBIM Ha puc. 1.
Tok dyepe3 0OMOTKH, THOABI M HArpy3Ky OyneT MpOTEKaTh B HAMpPAaBICHUU ITHX

ctpenok. [Ipu stom otkpseiThl auoasl VDI u VD4. Paccmotpes nro0bie npyrue



MOMEHTBI BPEMEHH JIETKO yOeIUThCs, YTO B Tpex(a3HOU CUCTEME HaMpsHKEHUS,
BO3HHMKAIOIIEro B 00MOTKax (a3 TeHepaTropa, AUOJbI CHJIOBOTO BBIIPSIMUTENS
MEePEXOMSIT U3 OTKPBITOTO COCTOSIHUSI B 3aKPBHITOE U OOPATHO TaKUM 0Opa3oM, 4YTO
TOK B Harpy3ke MMEET TOJbKO OJHO HAMNpaBJIEHUE - OT BbIBOAA "+" reHepaTopHO
YCTaHOBKU K €€ BbiBoy "—" ("Macce"), T. €. B Harpy3ke MpOTEKaeT MOCTOSHHbBIN
(BBITIPSIMJICHHBIN) TOK. JIMOMBI BBITIPAMUTENST OOMOTKH BO30YXIACHHUS pabOTarOT
AQHAJIOTUYHO, TUTAsl BHIIPSIMIICHHBIM TOKOM 3Ty 0OMOTKY. [IpryeM B BHIIPSMUTEIH
0OMOTKH BO30YXKIEHHsI TOXKE BXOIIT 6 THOJ0B, HO Tpu U3 HUX VD2, VD4, VD6
o0Ille ¢ CWIOBBIM BBIMpsIMUTENIEM. Tak B MOMEHT BPEMEHU " OTKPBITHI JUObI
VD4 u VDY, depe3 KOTOpbi€ BBIIPAMIEHHBIA TOK M IOCTyHaeT B OOMOTKY
BO30OYXKJEHUS. OTOT TOK 3HAYUTEIbHO MEHbIIE, YeM TOK, OTJaBaeMblii
reieparopoM B Harpy3ky. Iloatomy B kadectBe pauogoB VD9—VDI 1
PUMEHSIOTCS MajoradapuTHBIC ¢l1a00TOYHBIC THOJLI HA TOK He Oomee 2 A (s

CPaBHCHUA, JUOAbI CHUJIIOBOI'O BBIIIPAMUTCIIA JOITYCKAIOT IIPOTCKAHUC TOKOB CHIJIOU

10 25...35 A).

Ocraercs paccMOTpeTh NPUHIUI paOOThI IJI€4a BBINPSAMUTENS, COJIEPHKAIIETO
muonel VD7 m VDS8. Eciau Obl ¢a3zHble HanmpspKEHUS U3MEHSUIMCh YHUCTO 110
CUHYCOUJIE, 3TU AUOJbI BOOOIlE HE YYacTBOBaIU Obl B MpoLEecce Mpeodpa3oBaHus
MEPEeMEHHOT0 TOKa B MOCTOSHHBIA. OJHAaKO B peajbHBIX TreHepaTopax (opma
(a3HBIX HaNpsDKEHUH OTJIMYaeTcss OT cuHycouabl. OHa mpexacraBisieT coOoi
CyMMY CHHYCOWJ, KOTOpPbIE HA3bIBAKOTCS FAPMOHHYECKUMU COCTABJISIOIIMMU WU
rapMOHUKAMHU - TEPBOM, YacTOTa KOTOPOM COBIAJAET C YacTOTOM (hpa3HOro
HanpsDKEHUs,, U BBICIIUMHU, TJIaBHBIM 00pa3oM, TPEThEW, 4acToTa KOTOPOW B TpHU
pa3a Bblllle, yeM nepBoi. [Ipeacrasnenue peanbHO (GopMbl (Ha3HOrO HAIPSKEHUS
B BHUJE CYMMBI JBYX TapMOHHUK (TepBOW M TpeTheil) moka3aHo Ha puc.2. U3
ANEKTPOTEXHUKH UW3BECTHO, YTO B JIMHEWHOM HaOpsDKEHHH, T. €. B TOM
HaIpsDKEHUU, KOTOPOE MOJABOAUTCS K BBIIPSIMHUTENIO W BBIIPAMIISECTCS, TPEThA
rapMOHUKA OTCYTCTBYET. JTO OOBACHSETCS T€M, YTO TPETbU TapMOHHMKHU BCEX
(pa3HBIX HANPSDKEHUH COBMAaloT 1o ¢ase, T. €. OAHOBPEMEHHO JOCTUTAlOT OJIMHA-

KOBBIX 3HAYCHUM U IIpH 5TOM B3daMMHO YPAaBHOBCHIMBAIOT H B3aMMOYHHYTOXAIOT



Apyr Apyra B JMHCHHOM HamNpsoKeHWH. Takum o0pa3oM, TpeThs TapMOHHKa B
dba3zHOM HaMNpsSHKEHUW NPUCYTCTBYET, a B JIMHEHMHOM - HeT. ClemoBaTenbHO
MOIIIHOCTh, pa3BUBaeMasi TPEThEH TapMOHUKON (Hha3HOTO HATPSDKCHHUS] HE MOXKET
OBITH HCIONB30BaHA MOTpeOUTeNsIMUA. YTOOBI HCMOIB30BATh 3Ty MOIIHOCTH
no6asinens! auoasl VD7 u VDS, nojcoennHeHHbIe K HYJIEBOW TOUKe 0OMOTOK a3,
T. €. K TOYKE TJIe CKa3bIBaeTcs JielicTBre (a3HOro HampspKeHusa. Takum oOpazom,
STU JUONBI BBIIPSMIISIOT TOJIBKO HANpPsDKEHUE TPEThell TapMOHMKH (Pa3HOTO
HanpspkeHus. [IpumMeHeHne 3TuX AMOJ0B YBEIMYMBAET MOIIHOCTh FeHepaTopa Ha

5...15% npu yacrore Bpamienus 6onee 3000 MHH .

BeimpssmnieHHOE HampsbKeHWE, Kak 3TO  TOKa3aHO Ha puc. 1, HOCUT
MyJbCUPYIOUIMH XapakTep. OTHU MyJIbCallMd MOXKHO HCIIOJIb30BaTh IS JMar-
HOCTHKM BbIIpsiMuTEN. Ecnu myiabcanuy UIEHTUYHBI — BBIIPSAMUTEND padOTaeT
HOpPMAaJIbHO, €CJIM K€ KapTUHKa Ha 3KpaHe ocuuuiorpada HMeeT HapylleHue
CUMMETPHUM — BO3MOXEH OTKa3 nuoza. IIposepky oTy ciienyer npou3BOAUTh IIPU
OTKJIFOUEHHOW aKKyMYJISTOpHOU OaTapee. Cnenyer oOpaTuTh BHUMaHUE Ha TO, YTO
O/l TEPMUHOM "BBIIPSIMUTENBHBIM IUOA", HE BCErAa CKPbIBAETCS IPUBBIYHAS
KOHCTPYKLIMSl, MMEIOIas KOPHyC, BBIBOABI M T. 1. HHOrAA OTO IIPOCTO
NOJIYIIPOBOAHUKOBBIM ~ KPEMHMEBBIM IEPEXOJ, 34 TEPMETU3MPOBAHHBIM Ha

TCIINIOOTBOJC.

[IpumeneHre B peryiasiTOpe HaNpsDKEHUS DJIEKTPOHUKHM UM OCOOEHHO,
MHUKPOIJIEKTPOHUKH, T. €. IPUMEHEHHE MOJIEBBIX TPAH3UCTOPOB WM BBHIOJIHEHUE
BCEH CXEMBI PEryyaTopa HaNpsDKEHHUS HA MOHOKPHUCTAJUIE KPEMHUS, OTpe0oBaIo
BBE/ICHUSI B TEHEPATOPHYIO YCTAHOBKY 3JIEMEHTOB 3alllUTHl €€ OT BCIUIECKOB
BBICOKOTO HAMPSDKEHUS, BOZHUKAIOIINX, HAIPUMEp, MPU BHE3AMMHOM OTKIIOYCHUN
aKKyMYJISITOpHOM OaTapeu, cOpoce Harpy3ku. Takas 3aniura oOecreunBaeTcs TeM,
YTO JUOJIBI CHIIOBOTO MOCTa 3aMEHEHbI cTadmnmuTpoHaMu. OTiau4ne cTabMINTpOHA
OT BBIIPSIMUTENBLHOTO AMOJA COCTOMT B TOM, YTO IpPH BO3JCHCTBHU HA HEro
HampsoKeHUsT B OOpaTHOM HAIpaBICHUM OH HE TMPOMYCKAaeT TOK JIMIIb [0

onpeneneHHoﬁ BCIIMYHUHBI J3TOr0 HAIIPAKCHHA, HA3BIBACMOI'0 HAIIPSIKCHUCM



crabminzani. OObBIYHO B CHJIOBBIX CTAOWJIUTPOHAX HAMPSDHKEHUE CTaOMIM3alUuu
cocraBiger 25... 30 B. Ilpu mOCTMKEHHHM 3TOr0 HAMpsDKEHUS CTaOWIIMTPOHBI

n

"mpoOuBarOTCA ", T. €. HAYMHAIOT MPOMYCKaTh TOK B OOpaTHOM HAIpaBJICHUH,
MpUYEM B OMNPENICIICHHBIX MpPe/esiaXx U3MEHEHHUs CUIIbI 3TOr0 TOKAa HANPSIKEHUE Ha
CTaOMIUTpPOHE, a, CIIeIOBAaTeIbHO, W Ha BbIBOAE '+" TeHeparopa ocTaercs
HEU3MEHHBIM, HE JIOCTHUTalOIIEM OIACHBIX JJISl 3JEKTPOHHBIX Y3J0B 3HAYEHUHU.

CBoiicTBO CTa6I/IJII/ITp0Ha NOoAACPKMBATb Ha CBOMX BbBIBOJAX ITOCTOSAHCTBO

HanpsKeHUs nocie "mpodos” UCIoNb3yeTcs U B PETYIATOpaX HaNPSHKEHMUS.
3.2. IlpyHUMI ACHCTBUS PEryasiTopa HaNpPsKeHUs

B mHacrosiee BpeMss Bce TIE€HEpPAaTOPHbIE YCTAHOBKM OCHAILAIOTCS IOJY-
MIPOBOJJHUKOBBIMU 3JIEKTPOHHBIMHU PETYJISITOPAMU HANPSKEHHsI, KaK MpaBUIIO
BCTPOCHHBIMH BHYTPb reHepaTopa. CXeMbl MX HCIOJHEHHS M KOHCTPYKTHBHOE
oopmiieHne MOryT OBITH Pa3IMYHBL, HO MPUHIMI PabOTHl y BCEX PETYIATOPOB
onuHakoB. HampsbkeHne reHeparopa 0e3 peryiasTopa 3aBUCUT OT YacTOTHI
BpallleHUus €ero poTopa, MAarHUTHOIO IIOTOKA, CO3/1aBaéMOro  OOMOTKOM
BO30YKJIEHUS, a, CIIEIOBATEIbHO, OT CHJIBI TOKA B 3TOM OOMOTKE U BEJTMYHHBI TOKA,
OTJIaBaEMOI'0 T€HEepaToOpoM MoTpeduTensiM. UeMm Oosbllie 4acToTa BpalleHHUs U
CWJIa TOKA BO30YKJE€HUs, TeM OOJIbIlIe HANPSKEHUE TeHEpaTopa, YeM OoJbllle cuiia

TOKa €TI0 HAIrpy3KM — TEM MCHBUIC 3TO HAIIPAKCHUC.

OyHKUMEH perynsaTopa HanpsHKEHUs SBISETCS CTaOMIM3alysl HalpsHKeHUs MpU
U3MEHEHUHM YacTOThl Bpall€HUs W HArpy3Kd 3a CYET BO3JCUCTBHUS Ha TOK
BO30yXx/1eHHsA. KOHEUHO MOKHO M3MEHATH TOK B LIETIH BO30YXK/ICHUS BBEACHUEM B
3Ty UENb JOMNOJHUTEIBHOIO PE3UCTOPA, KaK JTO JAENaJlOoCh B IPEKHUX
BUOPAIIMOHHBIX PETYyJATOpax HaIpsKEHUs, HO 3TOT CHOCO0 CBsA3aH C MoTepei
MOIIIHOCTH B 3TOM PE3UCTOPE U B JJIEKTPOHHBIX PETYIATOpPaX HE MPUMEHSETCS.
DNEKTPOHHBIE PETrYyJSATOPbl M3MEHSIOT TOK BO30YXKIEHHSI IyTEM BKIIOYEHHS WU
OTKJIFOUEHUSI OOMOTKH BO30YKIIEHUS OT MUTAIOUIEH CeTH, MpU ITOM MEHSETCs
OTHOCUTENbHAS  MPOAODKUTENBHOCTh ~ BPEMEHM  BKJIIOYEHUS  OOMOTKH

BO30YyX/ieHus. Ecnu i ctabuin3aiiy HanpshKeHUs TPeOyeTCcsl YMEHBIIIUTD CHITY



TOKa BO30YXKJICHHS, BpeMs BKJIIOUYCHHS OOMOTKH BO30YXKJICHUSI YMEHBIIAETCS,

CCJIM HYKHO YBCIIMYUTDb — YBCIIMYNBACTCA.

[TpuHTIMTT PabOTHI SIEKTPOHHOTO PETYISATOpa YAOOHO MPOASMOHCTPUPOBATH HA
JOCTATOYHO TIpocTOl cxeme peryiastopa tuna EE 14V3  ¢upmer  Bosch,

npecTaBICHHON Ha puc.3.
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Puc.3. Cxema perymnsropa Hanpspkenust EE 14V3 ¢upmer Bosch: 1 - reneparop,
2 - perynsaTop HanpspkeHus. SA - BKItouarenb 3axuranus, HL - mammna koHTposs

paboTOCTIOCOOHOTO COCTOSIHUS TEHEPATOPHON YCTaHOBKH

UtoObl MOHATH pabOTy CXEMBbl, CJIEIYyeT BCIOMHHTH, YTO, KaK ObUIO MOKa3aHO
BBINIE, CTAOWIMTPOH HE MPOMYCKAaeT depe3 cels TOK MpU HANpsHKEHUSIX, HIDKE
BEJIMUMHBI HampspKeHUs] ctabunuzanuu. [Ipu JOCTHKEHMHM HampshKEHHEM JTON
BEIUYMHBI, CTAOMIUTPOH "HpoOuBaeTcsas" M MO HEMY HAYMHAET MPOTEKaTh TOK.
Takum 00pa3oM, CTAOMIUTPOH B PETYJIATOPE SIBISETCS STAJIOHOM HANPSIKEHUS C
KOTOpPBIM CpPaBHUBAETCS HANpsDKEHHE TeHepatopa. KpoMe TOro W3BECTHO, 4TO
TPAH3UCTOPHI MPOITYCKAIOT TOK MEXAY KOJJIEKTOPOM U ASMUTTEPOM, T. €. OTKPBITHI,
eciu B 11enu "0a3a - IMUTTEP" TOK MPOTEKAET, U HE MPOITYCKAIOT ITOTO TOKa, T. €.
3aKpBITHI, €clii 0a30BBIM TOK TpephiBaeTcsa. Hampsokenue k cradunmurpony VD2

MOJIBOJUTCS OT BBIBOAA reHeparopa "D+" depe3 nenurtens HampspKEHUS Ha



pesucropax RI—R3 wu muon VDI, ocymecTBisommii  TeMIepaTypHYO
komrieHcauuoo. [loka HampsbkeHHe TeHepaTopa HEBENMKO M HANpsyKeHHWE Ha
CTaOUJIUTPOHE HIKE €ro HAMPSDKEHUs CTa0WIN3alY, CTAOMINTPOH 3aKphIT, Yepes3
HEro, a, CJIeA0BaTenbHO, U B 0a3oBoi memu Tpanzuctopa VTl Tok He mpoTekaer,
tpanzuctop VTI takxke 3akphIT. B 3TOM ciiydae Tok uepe3 pe3uctop R6 ot BeiBoza
"D+" moctymnaer B 0a30BYyI0 1enb TpaH3ucTopa VT2, KOTOPBIA OTKPBIBACTCS, Yepes
€ro mepexoj IMUTTEP - KOJUIEKTOP HaYMHAET MPOTEKaTh TOK B 0a3e TpaH3UCTOpa
VT3, xoTopslii Takxke oTKpbIBaeTcs. [Ipu 3ToMm 00MOTKa BO30YKI€HUs reHepaTopa

OKa3bIBACTCs ITOAKIIIOYUCHA K LCIIH ITUTAHUA YCPEC3 IMMCPCXOA OMHUTTCP - KOJUIJICKTOP

VT3.

Coeaunenune TtpansuctopoB VT2 m VT3, mpu KOTOPOM HX KOJJIEKTOPHBIE
BBIBOJIBI OOBEAMHEHBI, a MHTaHUE 0a30BOM I[EMUW OJHOTO TPAH3UCTOpA
MIPOU3BOAUTCS OT 3MUTTEpPA APYroro, HaspiBaercsa cxemou [lapnunrrona. Ilpwu
TaKOM COCAMHEHUH o00a TpaH3UCTOpa MOTYT pacCMaTpUBATHCS KaK OJUH
COCTaBHOM TpaH3UCTOp C OonpIUM KodhduimenTom ycusieHus. OObIYHO TaKoOH
TPAH3UCTOP W BBIMOJHAETCS HAa OJHOM KpHUCTajule KpeMHus. Ecin HampshkeHue
reHepaTopa BO3pOCIIO, HANPUMEDP, HM3-3a YBEIMYEHUS YaCTOThl BpALIEHUS €ro
poTopa, TO BO3pacTaeT M HampsbKeHue Ha cradunutpoHe VD2, mpu TOCTHKEHUU
STUM HAMpPSKEHUEM BEJIMYMHBI HANPSHKEHUS cTadwin3anuu, ctabuautpon VD2
"mpoOuBaerca", TOK Yepe3 HEro HayuHaeT MOoCTynaTh B 0a30BYyHO LEMb
Tpansucropa VTI, KOTOpBIM OTKPBIBAETCSI M CBOUM MEPEXOJOM OSMUTTEp -
KOJUIEKTOP 3aKOopavyMBaeT BBIBOJ 0a3bl cocTtaBHOro Tpanszuctopa VT2, VT3 Ha
"Maccy". CocTaBHOW TPaH3UCTOP 3aKPHIBAETCS, pa3pbIBas LIEb MUTAHUSI OOMOTKH
Bo30yxJeHusa. Tok BO30YXIEHHs  CMajaer, YMEHBIIACTCS  HaIpsKEHUe
reHepaTopa, 3akpbiBaloTcs crtadunutpoH VT2, tpansucrtop VTI, orkpsiBaeTcs
coctaBHOU Tpan3uctop VT2,VT3, oOMoTka BO30YXJEHHS BHOBb BKJIIOYAETCS B
LENb IWTaHWUsS, HANPSDKEHUE TEHEpaTopa BO3PACTAET M IMPOLECC MOBTOPSIETCH.
Takum 00pa3oM peryaMpoBaHUE HAOpsDKEHUs] TEeHepaTopa  PEryiasiTopoM
OCYILECTBIISIETCS  JUCKPETHO YEpe3 M3MEHEHUE OTHOCUTEIBHOIO BpPEMEHU

BKJIFOUCHUSI OOMOTKH BO30Y)KJICHUS B IIeNb nuTaHus. [Ipu 3TOM TOK B OOMOTKE



BO30YKJIEHUSI U3MEHSAETCS Tak, Kak Mmoka3aHo Ha puc.4. Eciam wacrora BpaumieHus
reHeparopa BO3pOCIAa WIM Harpy3ka €ro yMEHbIIWIACh, BPEMSl BKIIOYEHUS
OOMOTKHM YMEHBILIAETCS, €CJIM 4YacTOTa BpAIICHHS YMEHbIIWIACh WM Harpyska
BO3pocCIa -yBenuuuBaercsa. B cxeme perynsaropa (cMm. puc.3.) UMEIOTCS 3JIEMEHTBHI,
XapakTepHbIE Ui CXEM BCEX MPHUMEHSIOIIMUXCS Ha aBTOMOOWIAX PETYISITOPOB
Hanpspkerus. Jwon VD3 npu 3akpeitum cocraBHoro Tpansucrtopa VT12,VT3
IpeloTBpalllaeT ONacHbIe BCIUIECKH HANPSDKEHMs, BO3SHUKAIOIIME M3-3a OOphIBa
enu oOMOTKU BO30YKIIEHUS CO 3HAYUTENbHOW MHAYKTUBHOCTBIO. B 3TOM ciyuae
TOK OOMOTKHM BO30YXIEHHS MOXET 3aMbIKaThCSl 4Yepe3 ATOT JIHUOA U OMacHBIX
BCIUIECKOB HamnpsbkeHus He mpoucxoauT. [loatomy nuon VD3 HocuT HazBaHue
racsuiero. ComnporuiieHne R7 sBisieTcss CONpOTUBIEHUEM >KECTKOW OOpaTHOM
cesa3u. IIpu orkpeiTMm cocraBHOro tpansucropa V12, VT3 oHO oka3siBaeTcs
NOJKJIFOYEHHBIM MapajuleIbHO CONMPOTHUBICHUIO R3 nenmurens HampsokeHus, npu
ATOM HampspKeHue Ha cradmintpoHe VT2 pe3ko yMeHbIIaeTcs, 3TO yCKOpsieT Iie-
PEKIIIOUEHNE CXEMBI PETYJIATOPA U MOBBIIIAET YaCTOTY 3TOr0 MEPEKIIOUYEHUs, YTO
0JIarOTBOPHO CKAa3bIBAETCS HAa KAYECTBE HAIPSIKEHUS T€HEPATOPHON YCTaHOBKH.
Konpnencarop Cl1 siBnsercs cBoeoOpa3HbIM (DUIBTPOM, 3aIUIIAIONIIM PETYISTOP
OT BJIMSHUS UMIYJIbCOB HalpspkeHus' Ha ero Bxoje. BooOiie xoHaeHcaTopsl B
CXEMe peryyisTopa Jubo MpeaoTBpallaloT MePexo1 dTON CXeMbl B KoJieOaTeIbHbIN
PEeXKUM M BO3MOXHOCTb BJIMSHUS MOCTOPOHHMX BBICOKOYACTOTHBIX IIOMEX Ha
padoTy perynsaTopa, 100, YCKOPSIIOT NEPEKII0YEHNE TPAaH3UCTOPOB. B nocnennem

ClIyda€ KOHACHCATOp, 3apsAKaiaCb B OAWH MOMCHT BPCMCHHU,

paspsbkaercss  Ha ~ 0a3oBYH  IICHb

Je, TPaH3UCTOpa B JAPYroll MOMEHT, YyCKOpSs

OPOCKOM pa3psiAHOTO TOKa IMEePEKIF0YCHUE

TpaH3UuCTOpa H, CJICAOBATCIIBHO, CHHIKAA

€ro Harpe€B U MOTCPHU SHCPIruu B HEM.

Puc.4. ViameHeHMe cunbl TOKa B

obmoTKe BO3OyKaeHus JB No BpeMeHwU

Jai
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t npn paboTte perynatopa HanpsKeHus:: tgkn, tgokn - COOTBETCTBEHHO
BPEMS BKITIOUYEHUSI N BLIKIIOYEHUST OOMOTKM BO3OYXOEHUS perynsatopa
HanpshXKeHUs: Ny, N, - YacTOThbl BpaLLEHUSA poTopa reHepartopa, Npu4em no,
oonbwe n;: Jg1 U Jgo,- CpeOHWE 3HA4YeHUs] CUMbl TOKa B OOMOTKE

BO30YXKICHUS

N3 puc.3 xopomo BumHa posib Jgamnel HL koHTposst paGoTocrmocoOHOro
COCTOSIHUA ~ TeHepaTOpHOW ycTraHoBkM. [lpu  Hepaboraromem JBuraresne
aBTOMOOWJISI 3aMBIKaHHE KOHTAKTOB BBIKIIFOUATENS 3aKUTaHUs SA MO3BOJISET TOKY
OT aKKyMynsaTOpHOH Oatapeit GA uepe3 3Ty NaMmiy MOCTynaTb B OOMOTKY
BO30YKJIEHUsI TeHepaTopa. DTUM 00eCcleunBaeTcsl IEPBOHAYAIBLHOE BO30YKIECHUE
reeparopa. Jlamma mpu STOM TOPHUT, CUTHAIM3HPYS, YTO B IENU OOMOTKHU
BO30yxaeHus HeT oOpwiBa. [locie 3amycka nBurarens, Ha BbIBOJAaX reHepaTopa
"D+" u "B+" nosiBisieTcsl MpakTUYECKU OJIMHAKOBOE HAIPSKEHHUE U JIaMI1a TacHET.
Ecnu reneparop mnpu paloTaromieM JBUraTelie aBTOMOOWIS HE pa3BHUBAET
HanpspbkeHus, To jgamna HL npopomxaer ropetb U B 3TOM PEXKHUME, YTO SIBISETCS

CUTHAJIOM 00 OTKa3e reHepaTropa Wik 0OpbIBE MPUBOJIHOIO PEMHS.

Brenenue pesuctopa R B TreHepaTopHYIO YCTAaHOBKY CIIOCOOCTBYET pac-
IIUPEHUI0 JUArHOCTHUECKUX crocooHoctel mamnel HL. [lpu Hamuuuu sToro
pe3ucTopa B ciydae OOpbIBa IIeNMM OOMOTKH BO30YXKIEHUS TpHW paboTarorieM

nBurarene aBromoows nammna HL 3aropaercs.

B nactosimee Bpemsi Bce Ooibiiie GUpM MEPEXOAUT HA BBIMYCK T€HEPATOPHBIX
YCTAaHOBOK 0€3 JTOMOJHUTEIBLHOTO BBIIPSIMUTENS 0OMOTKH BO3OyxkaeHUs. B aTOoM
cllydae B PEryssTop 3aBoAMTCs BbIBOA (ha3wl reneparopa. Ilpu HepaboTtatoiiem
JIBUTATEIIC aBTOMOOWJIS, HANPsDKEHNE Ha BbIBOJIE (ha3hl TEHEpaTOpa OTCYTCTBYET U
PETYIATOpP HAMPSHKEHUS B OTOM CIIydae MEPEXOIUT B PEKHM, MPEMATCTBYIOMINN
paspsily aKKymyJaTOpHOM Oaraped Ha OOMOTKY BO30yxkiaeHus. Hampumep, mnpu
BKJIFOYCHWM BBIKIIFOUATENISI 3a)KUTAHUS CXEMa peryjsaTopa TEpPeBOIUT €ro
BBIXOJTHOW TPAaH3UCTOP B KOJEOATENBbHBIA PEXKHUM, MPU KOTOPOM TOK B OOMOTKE

B036Y)I(,Z[CHI/IH HCBCIIMK MW COCTABJIACT OOJM aMIICpa. ITocne 3allyCKa IBHUI'aTCJIA



CUTHAJI C BbIBOJIA (pa3bl reHepaTopa MNepeBOJUT CXEMY PEryJsATOpa B HOPMAaJIbHBIN
pexxuM paboTel. CxeMa peryssaropa OCyLIECTBIISIET B ATOM CIydae U yNpaBICHUE

JaMITON KOHTPOJISL pabOTOCIIOCOOHOTO COCTOSTHUS T€HEPATOPHON YCTaHOBKH.
Usa

151
Puc.5. TemneparypHas 3aBUCUMOCTb
HaIpsKEHUS, MOAJEPKUBAEMOT O

perymsropom EE14V3 ¢upmer Bosch mpu

yactore BpamieHus 6000 muH" U cuie Toka
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HaJIe)KHOU paboThl TpeOyeT, YTOObl C MOHUKEHUEM TEMIIepaTyphl JICKTPOJINUTA,
HaIpspKeHUE, MOJBOJUMOE K Oarapee OT T'eHEpaTOPHOM YCTaHOBKH, HECKOIBKO
MOBBIIANOCh, @ C [OBBIIIEHHEM TEeMIepaTypbl - YMEHbIIAIOCh. Jlis
aBTOMAaTH3alMKM MPOLECCAa M3MEHEHUS YPOBHS MOAAEPKUBAEMOI0 HANPSHKEHUS
NPUMEHSIETCSl JaTYUK, TTOMEIICHHBIA B SJIEKTPOJIUT aKKyMYyIATOPHOUM Oarapeu u
BKJIIFOYEHHBII B CXEMYy peEryjisTopa HampsbkeHus. B mpocreiimieM ciiydae
TEPMOKOMIIEHCAIUS B PEryJIsATOpe MoJo0paHa TaKuM 00pa3oM, YTO B 3aBUCUMOCTH
OT TEeMIlepaTyphl MOCTYHAlOUIEro B TEHEpaToOp OXJaXIAIIIero BO3AyXa
HaIpsHKEHUE TeHEpaTOPHOM YCTAaHOBKM HM3MEHSIETCS B 3aJlaHHBIX mpenenax. Ha
pucC.5 ToOKa3zaHa TeMIepaTypHas 3aBUCHUMOCTh HANpPsDKEHUs, MOJJIep>KUBaecMast
peryistopom EE14V3 ¢upmer Bosch B ogaHoM m3 padounx pexxumoB. Ha rpaduke
yKa3aHO TakKKe IOoJie JONMyCKa Ha BEIWYMHY 3Toro HampstkeHus. I[lagaromimii
XapaKkTep 3aBUCUMOCTH 00€CIIEUMBACT XOPOIINI 3apsi aKKyMYyJIsTOpHON Oartapen
IIPU OTPULATEIBLHON TEMIIEpAType U NPENOTBPAIICHUE YCUIEHHOIO BBIKUIIAHUS €€
AJIEKTPOJIUTA MPU BBICOKOM TemriepaType. 1o 3Toii e npuyuHe Ha aBTOMOOMIISX,
NIPEAHA3HAYECHHBIX CIIEHUAIBHO I 3KCIUIyaTallid B TPOIMKAaX, YCTAHABIMBAIOT
PeryJaTophbl HaIpPsDKEHUsI C 3aBeoMO 0ojiee HU3KUM HaIpsOKEHUEM HACTPOMKH,

4eM 11 YMEPCHHOI'O 1 XOJIOAHOI'O KIIMMATOB.



3.3. CxeMbI reHEepaTOPHBIX YCTAHOBOK.

CoenvHeHue reueparopa ¢ peryasTopoM HaNpsHKEHUS. U 2JIEMEHTaMU KOHTPOJIS
paboTOCTIOCOOHOCTH TE€HEPATOPHOM YCTAHOBKH BBITIOJIHSIIOTCS, B OCHOBHOM, IIO
cxemaMm, TpHUBEACHHBIM Ha puc.6. OO0o3HauYeHHs BBHIBOJOB Ha cxemax 6a,0
COOTBETCTBYeT npuHsATOMY Gupmoii Bosch, a 68 - Nippon Dense. Oxgnako apyrue

(GbupMBI MOTYT IPUMEHSITH OTIIMYHBIE OT ATUX 0003HAYECHUS.

Cxema 6a mpuMeHseTcsS Hanbojee IIUPOKO OCOOEHHO Ha aBTOMOOMIISX
eBporeiickoro mpousBoacTBa Volvo, Audi, Mercedes u ap. B 3aBucumoct ot
THIIa T€HEPaTopa, €ro MOIIHOCTH, (PMPMBI H3TOTOBHUTENS U OCOOEHHO OT BPEMEHH
Hayajga €ro BBIIYCKAa, CHIOBOW BBIIPSIMHTENh MOXKET HE COJAEpPI)KaTh
JONOJTHUTEIBHOIO IUI€Ya BBIIPSIMUTEIS, COCAMHEHHOIO0 C HYJICBOW TOYKOM
OOMOTKH cTaTopa, T. €. UMETh He 8, a 6 OHOJ0B, COOMPAThCS HA CHIIOBBIX

CTAOMJINTPOHAX KaK MOKA3aHO Ha puc.6 0,B

B reneparopax IOBBIIIEHHOM MOIIHOCTHM IPUMEHAIOT IapaJUICIIbHOE
BKJIFOUCHHE JHMOJOB BBIIPSAMUTENS WIM [APAUICIbHOE BKJIKOYEHUE  BBI-
OPSIMUTENBHBIX OJIOKOB. DTO OOBACHSIETCS TEM, UTO TOK Yepe3 IO/ PaBeH TPETU
TOKa, OTAABA€MOr0 TE€HEPATOPOM, IIO3TOMY, HAINPUMEp, €CIAU IPUMEHSIOTCS
JIObI, HA MAaKCUMAJIbHO JOMYCTHUMBIA TOK 25 A, TO T€HEpPaTOp MOXET HUMETh
MaKCUMaJIbHBIH TOK TOnbKO 75 A. Ilpu OonblIMX TOKAaX AHOABI MPUXOAUTCS
BKJIFOUaTh mnapamienbHo. KongeHncarop 11 BBoguTcs B cxemy Uil MOAABIEHUS
paauonoMex, HCTOYHUKOM KOTOPBIX CIIY>)KHT F'€éHepaTopHasl ycTaHoBKa. Pesuctop 8
, BKIIIOUYEHHBIH MapajjielIbHO JIaMIleé KOHTPOJs 3apsja, oOecreduBaeT Mojl-
BO30YX/IEHHE TeHepaTopa Jlaxe B cilydae Ieperopanus 3Toi jgammsl. Pesuctop 6,
pacIIupsIOmMM, Kak ObUIO IOKa3aHO BBILIE, JIWArHOCTUYECKHE CIIOCOOHOCTH
naMnbl 9 KOHTpoist pabOTOCIIOCOOHOIO COCTOSIHUSI T€HEPAaTOPHOW YCTAHOBKH,
npUMeHsieTcsl 1ajieko He Bcemu Gupmamu. @upma Toyota, Harpumep, MpUMEHSET
BKJIFOUEHHUE JIAMIIBI KOHTPOJIS pabOTOCIOCOOHOIO COCTOSIHUSL T€HEepaTOpHOU
YCTAHOBKHM 4YEPE3 pPa3IeIUTENbHbIA InoA. Er0 K€ NpUMEHSAETCS Ha HEKOTOPBIX

MapKax aBTOMOOWJICH BKJIIOYEHHME 3TOM JIaMIbl yepe3 KOHTaKThl pene. B atom



ciydae oOMOTKa peJie YCTaHOBJIEHA Ha MECTO KOHTPOJIbHOM JlaMIibl 9 1o cxeme 6a,
a cama JiamIa BKJIIOYAeTCsS Yyepe3 HOPMaJbHO Pa30MKHYThIE KOHTAKThI 3TOTO pefie
Ha "maccy". Wuorma BeiBojx "D+" wucnonb3yeTrcs Tam, riae AJig yOpaBiCHUs
BKJIFOUYEHHEM WM OTKIIOUCHUEM IIOTPEOUTENS IIOCTOSHHOIO TOKa TpeOyeTcs
HaIPSDKCHHE, TOSBIISAIONICECS TOJIBKO TIOCNIE ITyCcKa JBUTATEIs aBTOMOOMIIS.
OnHako BeTUYUHA TOKA, KOTOPYIO MOXKET OTJIaTh JIOMOJHUTEIIbHBINA BBIPSIMUTEIb

O0OMOTKH BO30YXKJICHHSI, TTOJICOCTIMHEHHBIN K

9TOMY BbBIBOJY, BC€CbMa OrpaHrM4cHa H HC

MPEBBIIIAET O0BIYHO 6 A U3 KOTOPHIX 10 5 A

3a0upaer cama oOMOTKa B030yxnenus. Ha

0~

BbIBOJIe "W'" HampsbKeHHE TOXKE MOSBIISIETCS

TOJIBKO TIIOCJIC IIyCKa JBUTATCIIA, HO 3TO

HaIpsSKEHUE MYJIbCUPYIOLIEE, YaCTOTa IMYyJIb-

callii KOTOpOro, Kak OBUIO TTOKA3aHO BBIIIIC,

D CBsI3aHA C YaCTOTOW BpaIIEHUS KOJEHYATOTO
j_ Bajia JBUTATENsA. DTOT BBIBOJ UCIIOJIB3YETCs
3 JUIST TIMTAHUSI YCTPOWCTB, pearupyronmx Ha
2] YaCTOTY BpalllEHUs, HAIPUMEp, TaXOMETpa.
14
1\2, . Puc.6. [TpuHOUIHATBHBIE CXEMBI
d\_tE/L TreHEepPaTOpPHBIX YCTAaHOBOK: 1 - reneparop; 2 -
—j:- jt o0OMOTKa cTraropa reHeparopa; 3 -oOMOTKa
9 BO30YXKICHHUS TeHeparopa, 4 - CHIOBOH
5_0: BBITIPSIMUTEIb: 5 - PETYISITOP HANPSHKCHUS 6,
8 -pesuctopsl B  cHCTEME  KOHTPOJ
pabOTOCTIOCOOHOCTH  T'€HEPaTOPHOW  YCTAHOBKW; 7 -  JIONOJHHUTEIIBHBIN

BBINIPSIMUTENIb OOMOTKH BO30YKI€HHUA; 9 - namma KOHTpOJsi paboTOCIOCOOHOr0
COCTOSIHMSI TE€HEpPAaTOPHOM yCTaHOBKHM; 10-BbIkitouarens 3axwuranus; I -

KOHJIeHcaTop; 12 - akkyMynsiTopHasi baTapest



Henocratkom cxembl 1o puc.6.a SBISIETCA TO, YTO PETYISTOP MOAAEPHKUBAET
HampsbkeHne Ha BbiBojge "D+" renepatopa, a moTrpeOutenud, B TOM YHUCIE,
aKKyMYJIsITOpHast Oatapesi, BKIIOUYeHBI Ha BeiBON "B+". Kpome Toro, mpu Takom
BKJIIOUCHUN  PETyJIsATOP HE  BOCHOPUHMMAET MAACHUS  HaNpsDKCHHUS B
COCJIMHUTETHHBIX MPOBOJIAX MEXAY T€HEePaTOPOM M aKKYMYJISITOpPHOUN OaTapeed u
HE BHOCUT KOPPEKTHUPOBOK B HAINpPSHKEHUE T€HEepaTopa, YTOObI KOMIIEHCUPOBATh

9TO IIaACHHUC.

OTU HEIOCTATKU YCTPAHEHBI B CXeMe puUc.6,0, Ie Ha BXOAHYIO LIeTb PEeryisaropa
HanpsHKEHUE M0JIaeTcs OT TOrO0 MECTA, IJ/I€ ero CleaAyeT CTaduIn3upoBaTh — JHOO
9TO BBIBOJI aKKyMYJISITOpHOU OaTtapeu, b0 BeiBOA "B+" reneparopa, a uHorja,
KaK TOKa3aHo Ha puc.6,0, cpazy OT ABYX 3THUX TOYEK, YEM IPEIOTBpPALIACTCS
BO3MOXKHOCTh BO3HUKHOBEHHUSI aBapUHHOIO peXUMa MpU OOpBIBE ATOrO

COCAUHCHUS.

CoenuHenue perynasaropa HampshKEHUS C aKKyMYJISITOPHOM Oartapeeil 0OBIYHO
OCYILECTBIISIETCS, MUHYS BBIKIIIOYATENb 3aKUraHus. B 3TOM ciydae cuiia TOka B
ATOM COEAMHEHUH HE MPEBBIIIAET HECKOIbKUX MUJUIMAMIIEP, YTO HE OMAcCHO C
TOUKH 3PEHUS pa3psiia aKKyMYJIITOPHOU OaTapeu Mpu HepaOoTaloleM JABUraTesne

aBTOMOOMJIA.

['eHepaTOpHBIE YCTAaHOBKH O€3 JOMOJHUTEIHLHOTO BBITPSIMUTEINS, MPUMCHCHHE
KOTOPBIX PpacCHIUpPSIETCs, OCOOCHHO SMOHCKUMH W aMEPUKAHCKUMH (UpMaMu
BBITIONTHSIOTCSI TIO cXeMe puc.0B. B aToM citydae cxema reHepaTopa yIpomaercs,
HO YCJIOXKHSIETCSI CXeMa PEryisiTopa HampshKeHUs, T. K. Ha HEro IMepPeHOCITCS
GYHKIIMM  MPEIOTBpAIICHUS paspsja aKKyMYJISTOpHOM OaTapen Ha IIelb
BO30YXJEHUs TeHepaTopa TIIpu HepaboTalIleM JBUTATENe aBTOMOOWIIS U
yOpaBeHUs JIAMIIONM KOHTPOJS PabOTOCIOCOOHOTO COCTOSHHS T'€HEepaTOPHOM

YCTaHOBKH.

B HCKOTOPBIX ClIydasaX Ha aBTOMOOMIISIX HaxoOAT MPUMCEHCHUC NBYXYPOBHCBEIC

CUCTECMbI HAIIPsOKCHUA, IIPU KOTOPBIX BCs 60pTOBa$I CCTh BBIIIOJHACTCA Ha



HOMHMHAJIbHOE HampsbkeHue (y JEerkoBbIX aBToMoOwined Ha 12B), a oraenbHble
NOTPEOUTENN BKJIKOYAIOTCA Ha TMOBBIIIEHHOE HampsbkeHue. K yucny Takux
MOCJIEIHUX  OTHOCSTCS ~ CTEKJIO00OrpEBATENM,  BBINOJHAEMbIE  HANbLICHUEM
TOKONPOBOASIIEr0  CJl0g  Ha  CTekno.  IIOBBIIEHHOE  CONPOTHBIIEHUE
CTeKJI0000rpeBaTens TpeOyeT MOABEACHUS K HEMY U TOBBIIIIEHHOTO HAIPSKEHUS
JUIsl 0OEeCTICYeHHs] HYXKHOM MOIIHOCTH JJIs OTTaWBaHUs cTekia. Hampumep, Ha
aMepuKaHCkux aBromoOmmsx Ford Taurus m Sable, ma nmuranue oOorpeBarens
noABoAMTCS HampsbkeHue 75 B. Ilpu BKIIOYEHHHM CTEKI0000TpeBaTeNsl BCe
NoTpeOUTENN, KpOMEe CTeKJIoo0orpeBaresnisi, NEpexoAsT Ha MHUTaHHE OT
AKKyMYJISITOPHOM OaTapeu, reHepaTop K€ MUTAET TOJIbKO 00OrpeB CTEKJIA, MPUIYEM
pEeryJaTop HampsbKeHus OTkiIouyaercs. [IpuMeHstoTcss W BapuaHThl MUTAHUS
cTekyioo0orpeBaTeyiel MepeMEeHHBIM TOKOM, 3a0upaeMblM ¢ OOMOTOK (a3
rereparopa. Llenu reHepaTopHO#l yCTaHOBKHM CHAO0XKaIOTCS MPEIOXPAHUTEISIMH U
MepexXoAHbIMA  KOJIOAKAaMU. B YacTHOCTH, TPEAOXpaHUTENW  OOBIYHO
YCTaHABJIMBAIOTCA B II€Mb KOHTPOJBbHOM JaMIibl 9 (cM. puc.0), a Takke B LEMIX,
COCJIMHAIONINX PETYISITOP C aKKyMYJIATOPHOU OaTapeeil U B IENU MUTAHUS CaMOM
akKkymyssiTopHoi Oatapen. CoeuHEeHHE reHepaTopa ¢ akKyMyJIsiTOpHOU Oatapeeit
y €BpOIENUCKUX aBTOMOOWIIEH B OOJNBIIMHCTBE CIIy4aeB MPOU3BOAMUTCS HA BBIBOJIE
cTapTepa, OJHAKO BCTPEYAIOTCS M COCAUMHEHHUs Ha NMEpPeXOAHbIX Koyoakax. Eciu
PETYJISATOP HANPSIKEHUSI PACHOJIOKEH BHE T'E€HEPATOpPA, TO HUX "'MAcCChl' JTOMKHBI

COCANHATHCSA IIPOBOAOM.

Ha HekoTopsIx reHepaTopax, Hampumep, y aBromoomneir Chrysler, Mercedes ¢
LEJIbI0 MAaKCUMaJIbHOTO UCKIIOUEHHS BIUSHUI BUOpALUU IBUTaTElNs, OCaA0YHbIE
MecTa B KPENEeXKHBIX Jlanax CHaOXeHbl pe3MHOBBIMM BTyJKaMH. B TakoM ciydae
TeHepaTop COeqUHSETCS ¢ "Maccoil" aBTOMOOWIIS crienuaibHbBIM MpoBooM. Kpome
NPUBEACHHBIX HA PHUC.6 BBIBOJIOB T'€HEPATOPHBIE YCTAHOBKH HEKOTOPBIX (hUpM
MMEIOT BBIBOABl WJIM THE3Ja, HCIONb3YEMbIE JUIsl JUArHOCTUPOBAHUS WU
yhnpaBlieHUss OT OOpPTOBOrO KOMIIBIOTEpPA, a TaKKE COEJUHEHUS OOMOTKHU

BO30Y>KJI€HHS HETIOCPEACTBEHHO ¢ ""Maccoit".



3.4 KoHCTPYKTHBHOE UCIIOJIHEHNE T€eHEPATOPHBIX YCTAHOBOK.

[Io cBOEMy KOHCTPYKTMBHOMY HMCIOJIHEHUIO T€HEPATOPHBIE YCTAHOBKH MOXKHO
pa3lieNuTh Ha JBE TPYIIbl — TEHEPaTOpbl TPAAUIMOHHOW KOHCTPYKLHMH C
BEHTWJISITOPOM y MIPUBOAHOIO IIKMBA U T€HEPATOPHI TaK HA3bIBAEMOW KOMIAKTHOM
KOHCTPYKIIMM C JABYMS BEHTWIATOPAMU BO BHYTPEHHEW IOJOCTH T'€HEPATOpA.
OObyHO "KOMIAKTHBIE" TE€HEepaTOphl OCHAIIAIOTCS MPUBOAOM C MOBBIIIEHHBIM
IIEPENATOYHbIM OTHOUIEHUWEM Yepe3 IMOJUKIMHOBBIA PEMEHb MU IO3TOMY IO
HOPUHATON Y HEKOTOPBIX (pUPM TEPMUHOJIOTUH, HA3bIBAIOTCA BHICOKOCKOPOCTHBIMU
regeparopaMmu. [Ipu 3TOM BHYTpH 3THX I'PYIIT MOXXHO BBIIEIUTH T€HEPATOPSHI, Y
KOTOPBIX IIETOYHBIA Y3€ll PacCIOJIOKEH BO BHYTPEHHEH IIOJIOCTH TE€HepaTropa
MEXIY IOJIIOCHOM CHCTEMOM pOTOpa WM 3aJHEH KpPBIILIKOW W TI'E€HEpaTopsl, TIe
KOHTaKTHBIE KOJbLA M LIETKH PAcHOJIOKEHBI BHE BHYTPEHHEW MOJOCTU. B 3TOM
Cllydae T€HEPATOp MMEET KOXKYX, MOJ KOTOPBIM pPACIOJIaraeTcs METOYHBIN Y3€dl,
BBIIPSIMUTEIb U, KaK IPABUIIO, PETYIISITOP HAIPSIKEHHUS.

JIro0ol TeHepaTop CONIEPKUT CTATOp C OOMOTKOM, 3a)KaTbld MEXAY IBYMS
KpBIIIKAMU — TMEpeJHEel, CO CTOPOHBI MPUBOAA, M 3aJHEH, CO CTOPOHBI
KOHTaKTHbIX Kouiell. KpbIIK{, OTJINTBIE W3 AIIOMHUHHEBBIX CIUIABOB, HMEIOT
BEHTWISIIMOHHBIE OKHA, 4Yepe3 KOTOphIE BO3AYX HPOAYBAETCS BEHTUISATOPOM
CKBO3b T'€HEPATOP.

['enepaTopbl TpaAUIIMOHHOW KOHCTPYKUIHMU CHAOKEHbl BEHTUJISILIMOHHBIMU
OKHaMHM TOJIKO B TOPLIEBOM YacCTH, TEHEPATOPHI "'KOMIAKTHON' KOHCTPYKLUHU €1l
M Ha LWIMHAPUYECKOW YacTh HaJl JIOOOBBIMU CTOPOHAMU OOMOTKHM CTaTopa.
"KoMIakTHy10" KOHCTPYKLMIO OTJIMYAET TaKKe CUJIBbHO pPAa3BUTOE OpeOpeHwue,
OCOOEHHO B UMJIMHAPUYECKOW YacTH Kpblolek. Ha Kpblllke €O CTOPOHBI
KOHTAKTHBIX KOJIEI| KpEeIMATCS IIETOYHBbIN Yy3€J, KOTOpBIM YacTo OO0bEIUHEH C
PEryJIATOPOM HAINPSKEHHS], U BBIIPSAMUTENbHBIN y3ea1. KpbIky 0ObIYHO CTAHYTHI

MEXKIAYy COOOW Tpemsi WIM 4YeThIpbMS BHHTAaMH, MPUYEM CTATOpP OOBIYHO



OKa3bIBAECTCSA 3aKaT MEXKAY KpBIIMIKAMHU, IIOCAJOYHBIE IMOBEPXHOCTU KOTOPBIX
OXBAaTBHIBAIOT CTATOP MO HAPYKHOM MNOBEPXHOCTH. MHOrma cTaTtop MNOJHOCTHIO
YTOIUICH B MEPEAHEN KPBIIIKE U HE YIMUPAETCS B 3aJHIOK KPBIIIKY, CYIIECTBYIOT
KOHCTPYKLIMHM, Y KOTOPBIX CPEOHHE JHMCThl IIAKEeTa CTAaTropa BBICTYIIAIOT Ha.
OCTaJbHBIMM U OHH SIBJISIFOTCA ITOCAJOYHBIM MECTOM I KpbllleK. KpenexHbie
Janbl ¥ HATSHKHOE yXO T'EHEparopa OTJIMBAKOTCA 3a0QHO C KPBIIIKAMH, MIPUYEM,
€CJIM KPEIJICHUE JIBYXJIAITHOE, TO JIallbl UMEIOT 00€ KPBIIIKHU, €CIIM OJHOJIAIHOE -
TOJIBKO IlepenHss. BrpoueM, BCTpedaroTcss KOHCTPYKLIHUH, Y KOTOPBIX OJHOJIAIHOE
KPEIUIEHUE OCYILIECTBIISIETCS CTHIKOBKOU IPUJIMBOB 3aIHEN U NIEPEAHEN KPBILIEK, a
TAK)K€ JBYXJIAIHbIE KPEIUIEHWs, NPU KOTOPOM OJHA W3 JIall, BBINIOJHEHHAS
HITAMIIOBKOM W3 CTajd, NPUBEPTHIBACTCS K 3aJHEH KPBIIIKE, KaK, HapuMep, y
HEKOTOPBIX TreHepaTopoB ¢upMbl Paris—Rhone mnpexHux BwImyckoB. [lpm
JBYXJIAITHOM KPEIUICHWU B OTBEPCTUH 3a/IHEH JIallbl OOBIYHO PACIIONaraeTcs JIUC-
TaHIIMOHHAS BTYJKA, MO3BOJISIONIAS TIPU YCTAHOBKE T'€HEpaTopa BHIOMPATH 3a30p
MEXIY KPOHINTEMHOM JIBUTATENlsl W MOCaJ0YHbIM MecToM Jsan. OTBepcTue B
HATSKHOM YX€ MOKET OBITh OHO C Pe3b00il 1 6€3, HO BCTPEYAETCs U HECKOJIBKO
OTBEPCTUM, YEM JOCTUTAETCA BO3MOXHOCTHb YCTaHOBKHU
3TOr0 TEeHeparopa Ha pasHble Mapku asurarene. s
OTOU XK€ LEJU NPUMEHSIOT J1BA HATSHKHBIX YXa Ha OJHOM

reHepaTope.

Puc.7. Cratop reneparopa: 1 - cepaeunuk (maker

craropa), 2 - oOMOTKa. 3 - Ma30BbIM KIWH, 4 - mas, 5 -
BBIBOJIBI JJISI COSMHEHUS C BBIMPSAMHUTEIIEM

Cratop reneparopa (puc.7) Habupaercs u3 CTajabHbIX JUCTOB TonmuHoMu 0,8...1
MM, HO 4Yallle BBINNOJHAECTCS HaBUBKOW '"Ha pebpo". Takoe wuCHONHEHUE
o0ecreurBaeT MEHBIIE OTXOJO0B IMPU O0pPabOTKE M BBHICOKYIO TEXHOJIOTHUYHOCTb.
[Ipu BBITIOJIHEHWH TIAKETa CTaTopa HAaBHBKOW SPMO CTAaTOpa HaJa IMa3aMH OOBIYHO
UMEET BBICTYIIBI, TT0 KOTOPHIM TIPH HAaBUBKE (DUKCUPYETCS TOJIOKEHHUE CIIOCB JIPYT

OTHOCHUTENBHO Jpyra. DTHU BBICTYIBl YIy4YlIalOT OXJIAXAEHHE CTaTopa 3a CYeT



Oojiee pa3BUTOM €ro HapyKHOM MOBEpXHOCTU. HeoOXoaUMOCTh 3KOHOMUU
MeTaJla TIpUBeIa M K CO3JAaHHI0 KOHCTPYKIIMW TAKeTa CTaTopa, HaOpaHHOTO W3
OTJICTHHBIX MOJKOBOOOPA3HBIX CETMEHTOB. CKpeIIeHUE MEXY COOO0N OTIEThHBIX
JUCTOB TAaKeTa CTaTOpa B MOHOJIUTHYIO KOHCTPYKIIUIO OCYIIECTBIISIETCS CBApKOU
WK 3akienkamMu. [IpakTudeckn Bce TeHepaTophbl aBTOMOOMIEH MacCOBBIX
BBIITYCKOB MMEIOT 36 Ma30B, B KOTOPBIX pacrionaraercs oOMoTka craropa. [1a3si
U30JIMPOBAHBI MJICHOYHON M30JSIIMeN UM HAMbIJICHUEM SITOKCUTHOTO KOMITayH/Ia.
B mazax pacrnonaraercs oOMOTKa cTaTopa, BbIMIOJNHseMas 1Mo cxemam (puc.8) B
BUJE TETJIEBOM pacrpeaeneHHon (puc.8,a) WM BOJIHOBOW COCPEIOTOYEHHOM
(puc.8,0), BOMHOBOI pacmpeaeneHHoil (puc.8,B) oOmorok. IlerneBas oOmoTka
OTJINYAETCS TEM YTO €€ CEKIMH (WJIM TOJYCEKIIMH) BBITIOJTHEHBI B BUE KATYIIEK C
JO0OBBIMH COCIUHEHUSMH MO0 00OMM CTOpPOHAM TAaKETa CTaTopa HANpPOTUB JPYT
npyra. BomHoBast 0OMOTKa JIeHCTBUTENHFHO HAITOMUHAET BOJNHY, T. K. €€ JIOOOBBIE
COCIMHEHUS MEXKIYy CTOPOHAMH CEKIMU (MJIU TIONYCEKIIMHM) PACTOI0KEHBI
MMOOYEPEIHO TO C€ OJHOM, TO C JPYro CTOPOHBI Makera craropa. Y
pacnpeneeHHO 0OMOTKH CEKIUS pa30MBAETCsl Ha JIBE MOMYCEKIUH, UCXOSIINE
U3 OJHOr0 Ta3a, MPUYEeM OJHA MOJIYCEKIIMsl MCXOIUT BJIEBO, JApyras Hampaso.
PaccrosiHre MeX 1y CTOPOHAMH CEKIMH (MJTU TTOTYCEKIINH ) KaXI01H 0OMOTKH (ha3bl
COCTaBJIICT 3 TMA30BBIX JCICHHS, T. €. €CJIU OJHA CTOPOHA CEKIIUU JICKHUT B Ta3y,
YCJIIOBHO TIPHWHSITOM 3a TEPBBIHA, TO BTOpas CTOPOHA YKJIAJIBIBACTCS B UCTBEPTHIN
ma3. OOMOTKa 3akperusieTcss B a3y Na30BBIM KIMHOM U3 HM3OJSIIIHOHHOTO
Marepuana. OO0s3aTeNnbHON SBIsETCS
MpONUTKA CTaTopa JaKOM  IOCIe

YKJIaJAKA OOMOTKH.

Puc.8. Cxembl 00OMOTKH cTaTOpa

aBTOMOOMJILHBIX T€HEPATOPOB:

a - TIeTJIeBast pacipeecHHasl,

0 - BOJIHOBasi COCPEIOTOUCHHAS,
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B - BOJIHOBAsl pacipeiesieHHasl.

OCOOEHHOCTBIO aBTOMOOWJIBHBIX TE€HEPATOPOB SIBIISIETCS BHJI  TMOJIOCHOM
cucteMbl poropa (puc.9). OHa COIEPKUT JIBE TOTIOCHBIC TTOJIOBUHBI C BBICTYIIAMHU
— TIOJIOCaMH  KJTIOBOOOpa3HOW (OpMBI 1O TIECTh HA KaXIOH IMOJIOBHUHE.
[TontocHble TOJIOBUHBI BBIMOJHSIOTCS INITAMIIOBKOM M MOTYT MMETh BBICTYIIBI -
NOJIYBTYJIKH. B cilydae OTCYTCTBHUSI BBICTYIOB IIPH HAIPECCOBKE HA Ball MEXKIY
MOJIFOCHBIMU TIOJIOBUHAMU YCTAHABJIMBAETCS BTYJIKA C OOMOTKON BO30YXKIEHUS,
HAMOTAHHOW Ha KapkKac, MpU 3TOM HAMOTKa OCYIIECTBISETCS IMOCJIE YCTAHOBKHU
BTYJIKM BHYTpPb Kapkaca. Eclii MmoyitocHbl€ MOJI0BUHBI UMEIOT MOJYBTYJIKH, TO 00-
MOTKa BO30YXKICHUS TMPEIBApPUTEIHLHO HAMaThIBACTCS HAa Kapkac U YyCTa-
HABJIMBAETCS NIPU HATIPECCOBKE MOITIOCHBIX MOJIOBUH TaK, YTO MOJYBTYJIKH BXOAST
BHYTpPh Kapkaca. TopleBble IIEUKM KapKkaca HMEIOT BBICTYIbI-(DUKCATOPHI,
BXOJSIIIIE B MEXIOJIIOCHBIE MPOMEXKYTKA HAa TOpLAX IMOJIOCHBIX IOJIOBUH U
NPENsTCTBYIONIME TMPOBOPOTY Kapkaca Ha BTyiake. HampeccoBka MOMIOCHBIX
MOJIOBUH HAa BaJl CONPOBOXKIAETCS MX 3a4€KAaHKOU, YTO YMEHBIIAET BO3AYIIHBIC
3a30pbl MEX]y BTYJIKOW M TMOJIOCHBIMU TOJOBMHAMU WJIM TMOJYBTYJIKAMU, U TO-
JIOKUTENBHO CKa3bIBAE€TCS HAa BBIXOJIHBIX XapaKTEPUCTHKax reHepatopa. llpu
3a4eKaHKe METaJlJI 3aTeKaeT B MPOTOYKH Baja, 4TO 3aTPyAHSIET MEPEMOTKY
00OMOTKH BO30YXXJICHUS MIPU €€ TIEPErOpaHry Uin 0O0pbIBE, T. K. TIOJIFOCHAS CUCTEMA
poTOpa CTaHOBUTCS TPyIHOpa30opHOoil. OOMOTKA BO30YKI€HUSI B COOpE C POTOPOM
MpONUTHIBaeTCA JIakoM. KITIOBBI MOMIOCOB MO KpasiM OOBIYHO HMMEIOT CKOCHI C
OJTHOM WJIM JBYX CTOPOH JUIsl YMEHBIICHUS MArHUTHOrO IlIyMa TeHepaTopoB. B
HEKOTOPBIX KOHCTPYKIUSIX MJIE TOH K€ LENIH MO
OCTPBIMU KOHYCaMH KJIFOBOB pazmeniaercs
AHTUIIYMOBOE HEMAarHUTHOE KOJIbLIO, PACIOI0KEHHOE
HaJ ~ OOMOTKOW  BO30YXIEHHS. ITO  KOJbLO
NpeloTBpaIlaeT BO3MOXKHOCTh KOJIEOAHUS KIIIOBOB
pu M3MEHECHUU MarHuTHOTO MOTOKA H,

CJICOOBATCIIbHO, U3JIYUCHUA HMHA MAaIrHUTHOT'O IITyMa.




Puc.9. Porop aBTOMOOUIBLHOTO T€HEpATOpa: a - B coope; O - MoJIFoCHAasE cucTeMa
B pa3o0OpaHHOM BHjE; 1, 3 - MOTIOCHBIE MTOJOBHHBI; 2 - 0OMOTKa BO30YX)AcHUS: 4 -
KOHTAKTHEIE KOJbIIA; 5 - Bal

[Tocne cOopku MPOM3BOAUTCS MWHAMUYECKAss OaJlaHCUPOBKA POTOpa, KOTOpas
OCYIIECTBIISICTCSl BBICBEPIIMBAHUEM H3JIMINKA MaTepHasia y TMOJIIOCHBIX TOJIOBUH.
Ha Bany portopa pacnonararoTcsi Tak’kKe KOHTaKTHbIE KOJIbIIA, BBITIOJIHIEMbIC Yallle
BCET0 U3 MEJH, C OMPECCOBKON MX TuracTMaccoil. K KombpliaM NpHIIanBarOTCs WU
NIPUBAPHUBAIOTCS BBIBOABI OOMOTKH BO30YKIeHHUs. MHOTIa KOJbIa BBITIOTHSIIOTCS
U3 JIaTyHW WM HEPXKABCIOIICH CTalld, YTO CHIDKAET WX HM3HOC M OKHCJICHHUE
0coO0eHHO mpu paboTe BO BIAXHOW cpeze. Jmamerp Kojer mpu pacIioioXEeHUN
IIETOYHO-KOHTAKTHOTO y3Jla BHE BHYTPEHHEH IIOJIOCTH TEHEpaTopa HE MOXKET
NPEBBINIATH BHYTPEHHUN TUAMETpP MOMAIIUITHUKA, YCTAHABIMBAEMOTO B KPBIIIKY CO
CTOPOHBI KOHTAKTHBIX KOJICN, T. K. MPU COOpKE MOMIIUIHUK TPOXOIUT HAJ
KoJbIlaMu. Manblii 1uaMeTp KOoJell CIOCOOCTBYET KPOME TOrO YMEHBIICHHUIO
M3HOCA 1MIEeTOK. IMEHHO 10 yCIOBUSIM MOHTa)ka HEKOTOpPbIE (PUPMBI IPUMEHSIOT B
Ka4yecTBE 3a/IHCH OIMOPHI POTOpPa POJUKOBBIC MOAMIUITHUKH, T.K. IIAPUKOBBIC TOTO

K€ ITMaMeTpa UMEIOT MEHBIIUN pECYPC.



Banbl poTOpOB BBINIOJHAKOTCS, KaK MPaBUIO, M3 MITKOW aBTOMATHOW CTau,
OJIHAKO, MTPU MPUMEHEHUHU POJIMKOBOr'O MOAIIUITHUKA, POJUKH KOTOPOro paboTaroT
HENOCPEICTBEHHO II0 KOHIy Bajla CO CTOPOHbl KOHTAaKTHBIXKOJIEL, Ball
BBITIOJTHSACTCA W3 JITUPOBAaHHOW cTanu, a Ianda Bajla IEMEHTUPYETCS |
3akanuBaeTcs. Ha koHIle Baja, CHa0XEHHOM pe3b00i, mpope3aercs ma3 IoJ
HITIOHKY JUISI KperuieHus mKuBa. OHAKO, BO MHOTUX COBPEMEHHBIX KOHCTPYKITHSIX
IIMIOHKAa OTCYTCTBYeT. B 3TOM ciydae TopiieBas 4acTh Bajla MMEET YINIyOJICHHUE
WM BBICTYN TOJ KJIIOY B BUJE LIECTUTPAHHUKA. DTO MO3BOJSET yIEPKUBATH Ball
OT TIPOBOPOTA MPH 3aTSKKE TallKM KpETUICHHS IIKWBa, WIU MPU pa30opKe, Koraa

HCO6XOI[I/IMO CHATL HIKKMB X BEHTHUIIATOP.

Puc. 10. Perynsaropsl Hanpsbkenus ¢upmbl Bosch pasnuynoro ucnonHenus. a -
Ha JUCKPETHBIX AJIEMEeHTaX; O - TMOPUIHBIM MOHTAX: B - CX€Ma Ha MOHOKpHUCTAJIE
KpeMHHsL. 1 - CHIIOBO BBIXOJTHOM KacKaj, 2 - CXeMa yIpaBICHHS

Puc. 11. Cucrema oxJaxJIeHHUS TE€HEPATOPOB: a - TEHEPATOpbl OOBIYHOI
KOHCTPYKILIMU, O - TeHepaTophl /I TOBBIIICHHONW TEMIIEpaTypbl MOIKAIOTHOTO

IIPOCTPAHCTBA, B - T€HEPATOPbl KOMIAKTHOW KOHCTPYKUMH. CTpElKaMH yKa3aHOo



HaNpaBJIeHHE MOTOKOB OXJIAX/IAIOIIETr0 BO3IyXa

[[leTouHbIi1 y3€I - 3TO MJIACTMACCOBAsA KOHCTPYKIMSA, B KOTOPOM Pa3MEIIAOTCs
IIETKH T.€. CKOJIb3SIIINE KOHTAKTHI. B aBTOMOOMIIbHBIX TeHEpaTOpax MPUMEHSIOTCA
MIETKU JABYX THUIIOB — MeaHorpadurHeie U anekTporpadutheie. [locnennue
MMEIOT NOBBIIIEHHOE aJICHUE HANPSKEHNUS B KOHTAKTE C KOJIBLIOM IO CPABHEHUIO
¢ MegHOrpadUTHBIMH, 4YTO HEOJNAronmpUATHO CKa3bIBA€TCA HAa  BBIXOJHBIX
XapaKTEepUCTUKAX T'eHepaTopa, OJHAKO OHU 00ECIIEYMBAIOT 3HAYUTEILHO MEHbBIIINN
U3HOC KOHTAKTHBIX Kosell. LlleTku mpuxumaroTrcs K KoJbllaM YCHIIMEM IPYXKHUH.
OOBIYHO IIETKH YCTAHABIMBAIOTCA 1O PAAUyCy KOHTAaKTHBIX KOJIell, HO
BCTPEYAIOTCS M TaK Ha3bIBAEMbIE PEAKTHMBHbBIC IIETKOJEPKATENH, T/I€ OCh LIETOK
o0Opa3yeT yroi c paJnycoM KOJblla B MECT€ KOHTAKTa IIETKH. DTO YMEHBIIAET
TPEHUE IIETKU B HAIPABISIOIIMX LIETKOAEpkKATENs U TeM olecrieuyuBaercs Oosee
HAJEKHBbIA KOHTAKT IIETKH C KOJIBLUOM. HacTo MIETKOAEpk AaTelb U PETrYIATOP
HANpPsHKEHUS 00pa3yoT Hepa30OpHbIN €NUHBIN y3e.

BoinpsiMuTenbHble Y376l MNPUMEHSIIOTCS JBYX THUIIOB - JIUOO A3TO IUIACTHHBI-
TEIUIOOTBO/IbI, B KOTOpPBIE 3alpeCcCOBBIBAIOTCS (WM MPUIAUBAIOTCS) JHUOABI
CWJIOBOTO BBIMPAMUTENS WJIM Ha KOTOPBIX PACMAMBAIOTCS U TEPMETHUIUPYIOTCS
KPEMHUEBBIE MEPEXO0/Ibl ITUX AUOAOB, JTHOO 3TO KOHCTPYKIMH C CUIBHO Pa3BUTHIM
opebpeHueM, B KOTOPBIX AHOABI, OOBIYHO TAOIETOYHOTO THUIA, MPUMAUBAIOTCS K
TEI100TBOAAM. JIMOABl  JOMOJIHUTEIBHOTO BBIIPSIMHTENS HMMEIOT OOBIYHO
TUTACTMACCOBBIA KOPIYC IWIMHAPUIECKON (POPMBI WM B BHJIE TOPOIIMHBI WU
BBITOJHSIOTCSL B BHJI€ OTAEIBHOIO T€PMETH3UPOBAHHOTO OJIOKAa, BKIIOYEHHE B
CXeMY KOTOpOIr0o OCYIIECTBISIETCS IIMHKaMHU. BKIIOUeHHE BBIIPSIMUTEIBHBIX
0JIOKOB B CXEMY TI'€HepaTopa OCYILIECTBISETCS paclaikoll WM CBapKOW BBIBOJOB
da3 Ha cHeHMATbHBIX MOHTAXHBIX IUIOIIAJKaX BBIIPSIMUTENS WM BUHTAMHU.
Haubonee onacHeIM A reHepaTopa U OCOOEHHO JJi MPOBOAKUA aBTOMOOMIIbBHOM
OOpTOBOI CETH SBIISIETCA NEPEMbIKAHUE IJTACTUH - TEIJIOOTBOAOB, COEIMHEHHBIX C
"Maccoi" W BbIBOJOM '+ reHepaTopa CIy4ailHO NOMABIIMMH MEXIY HUMH
METAUTMYECKUMH MPEAMETaMU WIN NPOBOASIIMMH MOCTHKaMHU, 00pa30BaHHBIMU

3arpsA3HCHUCM, T.K. IIPH 3TOM IIPOHUCXOAUT KOPOTKOC 3aMBIKAHHC II0 IICIIN



aKKyMYJISITOPHOM OaTapeu ¥ BO3MOKEH nokap. Bo mzbexxaHnue 3Toro miacTUHbI U
JIPYrM€ YacTU BBIIPSAMUTENS TEHEPATOPOB HEKOTOPHIX (UPM YaCTUYHO WIIU
IIOJITHOCTBIO TOKPBIBAIOT H3OJALMOHHBIM CIIOEM. B MOHOJIMTHYIO KOHCTPYKLMIO
BBIMPSMUTEIBHOTO 0JIOKA TEIIOOTBOABI O0BEIUHIIOTCS B OCHOBHOM MOHTaXXHBIMU
IlaTaMyd M3 M30JSLMOHHOIO MAaTepHasia, apMUPOBAHHBIMU COEIMHUTEIbHBIMU
IIMHKAMM.

[ToAmUITHUKOBBIE y3JBI TE€HEPATOPOB 3TO, KAaK IPABWIO, paJAUaJIbHBIC IIa-
PUKOBBIE NOAIIMIIHUKM C OJHOPA30BOM 3aKJIAJKOM IUIACTUYHOM CMa3KW Ha BECh
CPOK CIYXObl M OJHO WIM ABYXCTOPOHHMMHM YIUIOTHEHUSIMH, BCTPOEHHBIMHU B
NOJAIIWNHUK. POIMKOBBIE MOAMMIHUKA NPUMEHSIOTCA TOJBKO CO CTOPOHBI KOH-
TaKTHBIX KOJEI[ U JOCTAaTOYHO PEIKO, B OCHOBHOM, aMEPHKAaHCKMMH (HUpMaMHU.
Ilocagka MIapUKOBBIX NOAIIMIIHUKOB HAa Ball CO CTOPOHBI KOHTAaKTHBIX KOJEIl -
OOBIYHO IUIOTHAs, CO CTOPOHBI MPHUBOJA - CKOJB3ALIAs, B IOCAZOYHOE MECTO
KPBILIKA HA00OPOT - CO CTOPOHBI KOHTAKTHBIX KOJIEU - CKOJb3SAIIasi, CO CTOPOHbI
npuBoAa - IUIOTHas. Tak Kak HapyXHas o00oiMa MOAIIMWIIHUKA CO CTOPOHBI
KOHTAKTHBIX KOJIEL MMEET BO3MOXHOCTh IIPOBOPAYMBATHECS B ITOCAJOYHOM MECTE
KPBIIIKY, TO MOAIIMIHUK U KPBIIIKA MOTYT BCKOPE BBINTH W3 CTPOs, BOSHHKHET
3aJeBaHue poropa 3a crarop. JUIs mOpenoTBpallieHHsT IIPOBOpAaYMBaHUS
NOJIIUITHUKA B MIOCAJ0YHOE MECTO KPBIIIKH IMOMEIIAIOT Pa3JuYHbIE YCTPONCTBA -
PE3UHOBBIE KOJbLA, IJJACTMACCOBBIE CTAKAHYMKH, TOPPHUPOBAHHBIEC CTaJbHBIE
IIPY’KHUHBI U T. II.

KOHCTpYKIIMIO PErysATOPOB HANPSIKEHHWS B 3HAYUTEIBHOM MeEpe ONpEneiseT
TEXHOJIOTMS HMX W3roToBieHUA. IIpM HM3roTOBIEHMH CXEMBbI HAa JMCKPETHBIX
3JIEMEHTaX, PEryJarop OOBIYHO MMEET IMEYaTHYK IUlaTy, Ha KOTOpOM
pacronararorcss 3TH 3JeMEHTHL. [Ipr 3TOM HEKOTOpBIE DJIEMEHTBI, HAIpPUMED,
HACTPOEYHBIE PE3UCTOPHI MOTYT BBINOIHATHCS 11O TOJCTOIZIEHOYHON TEXHOJIOTUU.
I'uOpuanas TexHOJOTHsS NpPEANnojaraer, 4YTO pPE3UCTOPHI BBHINOJHAIOTCS Ha
KEpaMHUYECKON IIACTUHE U COSOUHSAIOTCA C MOJYNPOBOJHUKOBBIMU AJIEMEHTAMH -
IMOJIaMH, CTAaOMJIMTPOHAMH, TPAH3UCTOPAMH, KOTOpble B OECKOPIYCHOM WU

KOPIIyCHOM MCIOJIHEHHH paclauBalOTCd Ha METANIMYECKOW MOMIOXKKEe. B pe-



TYJSITOpPE, BBITIOJHEHHOM Ha MOHOKpPHCTasIe KPEMHHS, BCS CXE€Ma PETYIITOpa
pa3Mmerniena B 3ToM kpuctamie. Ha puc. 10 uzoOpakeHO pa3BUTHE PETyISITOPOB
HanpspkeHuss upMmbel  Bosch, Bximowaromme B cebs BCe TEpEUYHCICHHBIC
KOHCTPYKITMHU. [ MOpUIHBIC PETYISTOPHI HAMIPSHKEHUS W PErYJISTOPHI HAMPSKEHUS
Ha MOHOKpHCTaJUIe HU pa300pKe, HU PEMOHTY He MOJUIexkKaT.

OxyakaeHue TeHepaTopa OCYIIECTBISIETCS] OJJHUM WU JABYMSI BEHTWIATOPaMH,
3aKpeIyIeHHbIMU Ha ero Bady. [Ilpu 3ToM y TpaaMIIMOHHOW KOHCTPYKLUU
reHepatopoB (puc. 11 ,a) Bo3myx 3acachIBaeTcs [EHTPOOEKHBIM BEHTUIITOPOM B
KPBIIIKY CO CTOPOHBI KOHTAKTHBIX KOJIEL. Y TeéHepaTOpOB, UMEIOIIMX IIETOYHbIN
y3€l, PEeryjsTop HaNpsDKCHUS W BBIIPSIMHUTENh BHE BHYTPEHHEH TMOJOCTH H
3aIUIICHHBIX KOXXYXOM, BO3JyX 3acachIBaeTCs Yepe3 MPOpPE3W ITOr0 KOXKyXa,
HaNpaBISAIONIME BO3AYX B Haumbosiee Harperbie MecTa - K BBIIPSIMUTENI0 U
perynsTopy HampsbkeHus. Ha  aBTOMOOWISAX € IJIOTHOW — KOMIIOHOBKOWM
MOJIKaIIOTHOT'O MTPOCTPAHCTBA, B KOTOPOM TeMIIEpaTypa BO3/lyXa CIHUILIKOM BEJUKa,
NPUMEHSIOT TEHEPATOPHI CO CHEIUaIbHBIM KOKyXxoM (puc. 11,0), 3akperieHHbIM Ha
3alHeH KpBIINIKE M CHA0XEHHBIM MAaTPyOKOM CO IIJIAHTOM, Yepe3 KOTOPhId B
reHepaTop MOCTyNaeT XOJOJIHBIA W YHUCTBIA 3a00pTHBIA BO3AYyX. Takue KOH-
CTPYKLIMM TPUMEHSIOTCS, Hampumep, Ha aBroMmoOmwisix BMW. VYV renepatopon
"KOMIAKTHOM" KOHCTPYKIIMU OXJIAKJIAIOIINN BO31YX 3a0UpaeTcsi CO CTOPOHBI KaK
3aJIHEM, TaK U MEPEIHEN KPBIIIEK.

I'enepatopsl OONBIION MOITHOCTH, YCTaHABIMBAaeMble Ha CIHEIABTOMOOWIIH,
IPY30BUKM U aBTOOYChl HMMEIOT HEKOTOpble OTIM4Yus. B uacTHOCTH, B HHUX
BCTPEYAIOTCSl JBE IOJIOCHBIE CHUCTEMBl POTOpa, HACaKEHHbIE HAa OJWH Bajl H,
CJIeIOBaTENbHO, JIBE OOMOTKM BO30YXAeHUs, /2 Ta3za Ha cTaTtope U T. 1. OqHaKO
NPUHIUIHAIBHBIX OTJIMYUN B KOHCTPYKTUBHOM MCTIOJTHEHUU 3TUX TE€HEPATOPOB OT

PACCMOTPEHHBIX KOHCTPYKIIMIA HET.

3.5. becmeroynblie reHEPATOPHI

BGCHIGTOLIHI:IG T'CHCPATOPLI IIPHUMCHAIOTCA TaM, I'IC BO3HHKAIOT TpCGOBaHI/IH



NOBBIIIEHHON HAJAEKHOCTH U JOJTCOBEYHOCTH, IJIABHBIM O0pa3oM Ha Ma-
TUCTPAJIbHBIX TArayax, MEXKIyropoJHbIX aBTOOycax W T. M. IloBbilIeHHas Haze-
KHOCTh ITHX TE€HEPATOPOB 00ECIIEYUBACTCS TEM, YTO y HUX OTCYTCTBYET IIETOYHO-
KOHTaKTHBIM y3€J, TOJABEPKEHHBII M3HOCY M 3arpsS3HEHUI0, a OOMOTKa
BO30YX/IeHUA HEemoJBMkKHAa. HemocTtaTkoM TeHepaToOpoB 3TOr0 THIA SBISIOTCS
yBeJIMYEHHbIE Ta0apUThl U Macca. beciierouHble TeHepaTopbl BBIMOJHAIOTCA C
MaKCUMaJIbHBIM  KCIIOJIb30BAHUEM  KOHCTPYKTUBHOH  IPEEMCTBEHHOCTH  CO
merounbiMi. Hambonee pacnpocTpaHeHa KOHCTPYKIUs, O€CIIETOYHOIO aBToO-
MOOWJIBHOT'O T€HepaTopa, MpeAcTaBiIeHHas Ha puc. 12. Ha Bblmycke reHeparopoB
TAKOro THIIA CIIEIHATU3upyeTcs amepukanckas ¢pupma Delco-Remy, spistomasics
oraeneHuem General Motors. OTimune 3TOH KOHCTPYKIIMU COCTOUT B TOM, UYTO
OJlHA KJIIOBOOOpa3Has MOJIOCHAs IMOJIOBMHA TMOCAa)XKEHa Ha BaJl, KaK y OOBIYHOTO
IIETOYHOI0 T'€HepaTopa, a Apyras B YpE3aHHOM BHJI€ NPUBAPUBAETCS K HEW IO

KJIIOBaAM HCMAI'HUTHBIM MAaTCPpHUAJIOM.

4

5 3 2 1
/ / /..._Z / Puc.12. becuerounsblit

reHepaTop:

1.4-xnmoBoOOpa3HbIe MIOJIFOCHBIE

IIOJIOBHUHBI:

2 - 0OMOTKa BO30YKICHHUS,

vV
/]

3 - crartop;

l

S - MAar"HMToIpoBOJl OOMOTKH

BO30YKICHHUS

Kapkac o6MOTKHM BO30YX/I€HUS MOMEIIEH Ha MarHUTONPOBOJI, 3aKpEIJICHHbI Ha
KpBILLIKE TeHeparopa. Mexay 3TUM MarHUTONPOBOJOM M ITOTIOCHOM CHCTEMOU
uMeeTcs BO3AYLIHBIM 3a30p. IIpu BpalieHuu Baja CUISINAS HA HEM IIOJIOCHAs
IIOJIOBMHA BMECTE C MPUBAPEHHOM K HEH JAPYrod IOJIOCHOM IIOJIOBUHOU
BpAaIIatOTCs MIPU HEMOJIBH>KHOM 00MOTKe BO30Yy>keHusl. B npuHuune pabora 3Toro
reHeparopa aHajoruyHa paboTe TreHepaTopa  UIETOYHOTO  MCIOJHEHUS.

Opanny3ckas ¢upma Sev Marchal omHo Bpems BbIycKaiia OeCHICTOYHBIN



reHeparop "®pen" ¢ ykopoueHHbIMU MoJirOcamu. [IOJFOCHBIE MOJIOBUHBI 3TOrO
reHepaTopa pa3JABUHYTHI U KIIIOBBI HE MEPEKPBIBAIOT APYT Apyra. B miens mexmy
KIIFOBAMHU TPOXOASAT DJEMEHTHI KPEIICHUST OOMOTKH BO30YXKIEHUS K CTaTopy,
KOTOpas MpWU OTOM Kak OBl BHUCHUT Haa BTYJIKOW potopa. Hekoropbimu
aMEpUKAaHCKUMU  (UpPMaMU  BBITYCKAJIUCh W HHAYKTOPHBIE  BEHTHIIBHBIC
reHepaToOpbl, HO ATO MPOJOJIKAIIOCH HEJIONTO TaK K€, KAK U BBITYCK UTAJIBbSHCKOU
¢upmoii Ducati GeclieTOYHBIX T'€HEPaTOPOB C BO30YKICHHEM OT IOCTOSHHBIX

MAarauToOB U YIIPABJIACMBIM CHJIOBBIM BLITIPAMUTCIICM Ha TUPUCTOpPAX.

4. TEHEPATOPBI 3APYBEXHbBIX ®UPM

4.1. T'enepaTopsl eBponeiickux ¢pupm (Bosch, Valeo ,Magnet! Marelli u

Lucas)

Benymumu  eBponeiickumu  upmMamMu 1O TPOU3BOJACTBY aBTOMOOUJIBHBIX

renepatopos sBisirorcst Gupmer Bosch (Iepmanus), Valeo (®pannms) u Magneti



Marelli  (Mramus). dupma Bosch komiuiekTyer CBOMMH T€HEpaToOpamu
aBToMOoOWIH, mpomsBomsmmecs B ['epmanum - Mercedes, BMW, Audi, Opel,
Volkswagen u nap., Valeo opueHTHpOBaHO Ha (paHIy3CKOE€ aBTOMOOMIBHOE
npousBoacTBo - Peygeot, Citroen, Renault, a Taxxe aBromoommu Volvo. Magneti
Marelli - aTo ocHoBHO¥# mocTaBiwk ¢upmel FIAT. ['erepatopamu pupmer Lucas,
Bomieniei B cocraB Magneti Marelli, koMIiekTyrOTCS aHTJIUICKIE aBTOMOOMIIH.
KoneuHo, 3T0 pasneneHue BechbMa YCJIOBHO. B TNpoOM3BOJICTBE aBTOMOOWIIBHOM
AJIEKTPOTEXHUKH MEKIYHApOJHAs WHTErpalus O4YeHb TiyOoka. ['eHeparopsl
¢dupmbl BOSCh MOXKHO BCTPETHTh Ha aMEPHUKAHCKHX aBTOMOOWISIX. EBpomeiickue
aBTOMOOWJIbHBIC  (UPMBI  HCIOJB3YIOT M  SIOHCKHE TeHepaTophl. Hwke
PacCMOTPEHBI OCOOCHHOCTH YCTPOMCTBA, CXEMHOIO WCIIOJHEHUS, OCHOBHBIC

napaMeTpbl TeHEepaTopoB ATUX (pupm.

I'enepatopnl pupmbl Bosch

C konHma 60-x romgoB ¢upma BBIIYCKaeT Mg YCTAaHOBKA Ha JIETKOBBIE
apromoOunu rereparopsl cepuid K1 u NI. I'eneparopsl 3TuX cepuil BblycKaroTCs
u ceronHd. KoHeyHo, 3a Bpems CTOJb JIOJITOTO BBIMYCKA KOHCTPYKLMS
IeHEepaToOpOB MPETEPIENa CYNECTBEHHbIE U3MEHEHHSI. TaK, BBIHECEHHBIM OTAEIBHO
PEryysaTop HanpspKeHHs OblT 3aMEHEH Ha BCTPOEHHBIN B reHepaTtop. CyIliecTBEHHO
YMEHBUIWIACh Macca F€HEPaTOPOB, YIYUIIWINCh UX BBIXOJHBIC XapaKTEPUCTHUKH.
B Tab6in. 1 mpencraBieHbl OCHOBHBIE ITApaMETPbl COBPEMEHHBIX T'€HEPATOPOB ATUX
cepuil.

Ta6auna 1. OcHoBHbie napameTpsl reHepaTopoB K1, NI

Tun Tox ormauu A npu Hapyxwnbriit nua- | Macca (6e3
4aCTOTE BpaICHUS METp cTaropa, IIKKBA), KT
1500mun” | 6000MuH-1 MM

1

K1-14v 20/45A 20 45 125 4




23/55A 23 55 125 4,2

23/65A 23 65 125 4,5

28/70A 28 70 125 4,7

30/85A 30 80 125 51

N1-14v 36/80A 36 80 138 5,6
34/90A 34 90 138 5,6

40/115A 40 115 142 6,2

25/140A 25 140 142 6,4

ITo o6o3HaueHUIO reHepaTropa, yKa3aHHOMY Ha HakJeHKe, paclojoXeHHOM Ha
IMWIMHAPUICCKON 4YacTH 3aHEH KpBIIIKA TEeHepaTopa, MOXHO ONpEeIeIUTh
XapaKTEpHbIE TOYKM €ro TOKOCKOPOCTHOM XapaKTEPUCTUKH W HOMHHAIBHOE
HanpspkeHue. (OO0o03HaUYeHHWE COOTBETCTBYET miepBoil rpade Tabm. 1. Ilocme
HOMHHAQJIBHOT'O HAMPSDKEHUS IPOOBI0 YKa3aHbl CHIIBI TOKa MO TOKOCKOPOCTHOM
xapaktepuctuke npu vactore Bpamierus 1500 m 6000 mun'. Psgom oObr4HO
u300paXkaeTcs sMOJieMa WM MapKa aBTOMOOWJIS, JJII KOTOPOro MpeJHa3HaueH
reneparop: Mercedes, Volvo u T. m. JlecATu3HauHBIA HOMEp MOIUGBUKAIUH,
Harpumep, 0120489975 otinuaer reHepaTOphl IO  IPUCOSAUMHUTEIHLHBIM
pa3MepaM, pacroJOXEHHIO BBIBOJOB, MapamerpaMm u T. 1. Jlo cepeamnnr 80-x
rofioB (prpmMa UCTIOIH30BAIA HECKOIBKO HHOM cIoc0o0 yKa3aHWs TUIA TeHepaTopa ¢
ero aekrpuueckumu napamerpamu. Hanpumep, Kl-14v 65A 25, roe 65A - tok
ornauu ipu 6000 muH-', a yrciio 25 o3HavaeT, 4TO YacTOTa BPAIICHUS TeHEpaTopa
paBHa 2500 muH' ipu oT/1aYe TOKa, paBHoro 2/3 ot Toka npu 6000 MuH-'.

['erepaTopbl OHOTO W TOTO K€ THIA MOTYT MMETh HECKOJIbKO MOJUDUKAIUH,
KOTOpbIE OTJIMYAIOTCS OTJEIbHBIMH KOHCTPYKTUBHBIMH U  3JIEKTPUYECKUMU
napamMeTpamMu (MIPUCOCIUHUTEIBHBIE pa3Mepbl, BKIIOYas MPUBOJAHOW IIKUB U
BHEIIHAE BBIBOABI, CIIOCOOBI 3alIUTHl OT 3arpsA3HEHUST H  TIOBBIIICHHON
TEMIIepaTyphl B MOAKAIIOTHOM TPOOCTPAHCTBE, pa3MepPhl MOAIIMITHUKOB, YPOBEHb
PETYIIMPYEMOTO HAIPSKEHUS, 3allldTa OT IEPCHAINPSIKEHUNH B OOPTOBOH CETH).

MOI[I/I(l)I/IKaL[I/IIO OoTIan4acT I[CCS[TH?»H&‘IHBIﬁ HOMCp, O YEM I'OBOPHUJIOCH BBIIIIC.



I'eneparoper K1 u NI umeroT oauHakoBYIO AIEKTPUUECKYIO CXEMY, KOTOpas
npuBeaeHa Ha puc.6a. Ilomumo '"maccel", reHeparopbl HMEIOT CIEAYIOIINE
BHEIIIHUE BBIBOJIbI C 0003HAYECHUEM:

"B+"- cuioBOM BBIBOJ JJIS COSAWHCHHS C IUIIOCOBBIM IPOBOAOM OOpTCETH
(Oatapest u Harpy3Ka);

"D+"- BeiBO "+" OT JOMOJHUTEIHLHOT'O BBIMPSIMHUTEIST OOMOTKH BO30YXKICHUS
JUISL  COGOUHEHUS C JIAMIIOM  KOHTPOJds  pabOTOCIOCOOHOrO  COCTOSHUSA
reHepaTOpPHON YCTAHOBKHU;

"+"-  JTONMOJIHUTENBHBIA  BBIBOJX  CHJIOBOI'O "+" g BKJIIOYEHUS
MIOMEXOIO/IaBUTEIBLHOTO KOHIeHcaTopa 2,2 MKD;

"W"- BbIBOA (pa3bl OOMOTKHU CTATOPA.

CoOCTBEHHO TEHEpaTOp BBHITIONIHEH C DSJCKTPOMATHUTHBIM BO30YKICHHEM H
KOHTAaKTHBIMA  KOJIBIIAaMH, C Tpex(a3zHoil  IBYXIOIYNMEPUOAHOU  CXEMOU
BBINIPSIMIICHUST M TPEMSI JTUOJAMH JOMOJTHHUTEIBHOTO BBIMPSAMUTENS OOMOTKHU
BO30 Y KICHUS.

JIisi TeHepaTOpOB TMOBBIIMIEHHOW MOIIHOCTH HCIOJB3YETCS JIOMOJIHUTEIbHOE
IUIEY0 C BKJIIOYEHMEM Ha HYJIEBYIO TOUYKy OOMOTKH ctaropa. OOMOTKa
BO30YXJICHUsI OJHUM KOHIIOM BKJIIOYEHa Ha BbIBOA ''D+", a apyrum depes
BBIXOJIHOM TpaH3ucTop Ha "Maccy". Ha 3TH K€ TOYKHM MOACOEAMHEHA U BXOIHAs
LEeNb peryistopa HanpsokeHus. KOHTpoib HMCHpaBHOCTU TeHepaTopa Mpu
AKCIUTyaTallii aBTOMOOWIISL OCYILECTBIISIETCS C HCMHOJIb30BAHUEM KOHTPOJIbHOU
JIAMTIBI, MOIITHOCTH KOTOPOW IO PEKOMEHAIMu (UPMBI TOJDKHA OBITH HE MEHee 2
Bt, uT0o0b1 OOecmeunTh BO30YXKIEHHE TEeHepaTopa Ha MUHUMAJIBHOM 4YacTOTe
BpauleHus asurarens. Mexnay BeiBogoM 'D+" u "maccoil" BHyTpu TeHeparopa
OOBIYHO BKJIIOYAETCs J00aBOYHOE compotuBieHne 68 Om mna obecriedeHus
CUTHaNM3alMK (3aropaHue Jamibl) OOphIBa I1E€MU BO3OYXKICHUS B TEPHOJ
JBIDKCHHST aBTOMOOWIISI. be3 3Toro conpoTuBiieHHs B cliydae yKa3aHHOTO JedekTa
Oblla Obl BO3MOXKHA pa3psiika aKKyMyJIATOPHOM Oarapenm wu3-3a OTCYTCTBHS

CUTHAJIM3AIIMU BOJAMUTEIIO O HEMCIIPABHOM IeHepaTope.



Puc. 14. O6umii Bun renepatopoB K1, NI
¢dbupmer Bosch

KoHcTpykiusi TeHepaTopoB paccuuMTaHa Ha
COXpaHEHHUE paboTOCIIOCOOHOCTH npu
MakcuMalibHOM yactoTe Bparienus 15000 mun-',

U3MEHEHHH TeMIIepaTyphbl OKPYKaIOIIEeH Cpenbl

ot -40 1o +80°C u BUOpaAIMOHHBIX HArpy3Kax 10
309 (g—yckopenue cBoboaHoro maaeHus). Cpeauuii cpok ciay:x0el 150 ThIC. KM
npoOera aBromoOmis. Ha puc. 14 npencranen oOmuii Bun reHeparopoB K 1, NI,
a Ha puc. 15 ux BHyTpeHHee ycTpoiicTBo. [laker xene3a craTopa, M3rOTOBICHHBIN
HAaBUBKOW CTalbHOM JIEHTHI Ha pedpo, uMeeT 36 MOMY3aKpBITHIX Ta30B C
W3OJISIITUOHHBIM ~ TOKPHITHEM,  BBITIOJTHEHHBIM ~ METOJIOM  HambuieHus. [lpu
3HAYUTEILHOM TMpo0ere B YCIOBUAX BIAKHOCTH M KOJIEOAHUN OKpPYXKAIoIeh
TeMIIepaTypbl MOXET HaOJI0/IaThCsl PACTPECKMBAHME U OTCIIOEHUE 3albUICHHOU
M30JSIIMM Ha TOpLAX I[aKkeTa CTaropa, 4YTO CIOCOOHO TMPUBECTH K OTKazy
reHepaTropa M3-3a 3aMblKaHUsIHA "Maccy" yJIOoXKEHHOW B mMa3bl OOMOTKH CTaTopa.
MarnuTtHasi cuctemMa poTopa JBeHaauaTtumnontocHas. CompoTHBIECHHE OOMOTKH
BO30Y)KJICHHS Ha Pa3HBIX THUMAX T€HEPATOPOB PA3INYHO, M HAXOJUTCS B IHANa3oHe
4,5...2,6 Om. PaznuuHbple TOKOCKOPOCTHBIE XapaKTEPUCTUKU (MOIIHOCTH) THUIIOB
IeHEepaTOpOB OJIHOM cepuu 00ECIEeUrnBAOTCS M3MEHEHUEM IJIaBHBIM 00pa3oM 00-
MOTOYHBIX JAHHBIX CTaTopa W poTopa (YUCIO BUTKOB M JHAMETP IPOBOAA).
BempsimurenpHbild 070K (puc. 16) COCTOMT M3 NIBYX PACIONOXKCHHBIX B OIHOW
TUIOCKOCTH aTFOMUHHUEBBIX WM MEIHBIX TEIJIOOTBOAOB TOJIIMHOW 2,5...3 MM, B
OTBEPCTUA  KOTOPBHIX  3alpPECCOBAHbl  CHJIOBBIE JUOABI  COOTBETCTBYIOIIEH
NOJIIPHOCTH, BBIMIOJHEHHBIE B HUJIMHAPUYECKOM MEIHOM KOPITyCE AMAMETPOM
12,77 mm (0,5mrotima). Kaxapiii w3 3TUX AUMOJOB OOBIYHO pacCUUTaH Ha
BhITIpsiMITeHHBIN TOK He Oonee 30 A. [loaTomy B reneparopax N 1 Ha Tok 6onee 90
A TIpUMEHSIOT OJIOKH C YABOSHHBIM YHCIIOM AMOJO0B (MO 2 au0ja B Mapajvienb).

TenmooTBObI 3aKPCIJICHBI Ha IIACTMACCOBOM MOHTaXHOM aTe C



CIIpECCOBAHHBIMHA B HCC COCAMHUTCIbHBIMHA MEAHBIMH IIPOBOJHHUKAMHU, K KOTOPbBIM
IIPUBAPUBAIOTCA BBIBOJAbI CHJIOBBIX JHOAOB M TPCX IAHOAOB AOINOJIHHUTCIBLHOI'O
BBIIPAMUATCIIA, 3aKPCIUICHHBIX Ha IIATC, W IPUIIANBAIOTCA BBIBOABI cba3 0OMOTKH
craropa. I[OHOJ'IHI/ITCJ'IBHBIG AWUOJbI BBIIIOJIHCHBI B IINIACTMACCOBOM KOPIIYCC,

Ka)KJIBIA U3 HUX PACCUMTAH Ha TOK OKOJIO0 2 A.

1 2 3 4 5 6 7
>r \ \ \
—d \ ———T—" .
;'_wr';.“ 1”';11,11, T Puc.15. BuyrpenHee ycTpouCTBO
'{*KU ] |J|;| '!'l T
N ( L ; rereparopoB K.1, NI ¢upmer Bosch:
8
5 | - mkuB; 2 - BeHTWIATOp; 3, 7 -
F _-9
e : H nepenHsiss W 3aaHss Kpbluka; 4 -
cTaTop: S5 - 0OMOTKa BO30YXJI€HHUS:
6 - BBIIpAMUTENbHBIN OJok: 8 -

KOHTaKTHBIE KOJbIA; 9 - Pe3nHOBOE

koib10; 10 - mpmwkuMHas 1maiioa; 11

-y3en '"meTkoaepKaTenb-peryiasTop

HampspKeHus":  12-CTSKHOM — BUHT;
13-kpenexxHas J1ama

[TonoxuTenbHble TEMJIOOTBOJBI.KAK TMPABUIIO, MOKPBIBAIOTCS H30JUPYIONICH
KpacKOM Il MCKJIOUYEHMS BO3MOJKHBIX 3aMbIKaHMM Ha ''Maccy' KpBILIKU IpH
CWIBHOM 3arpsA3HEHUU JIOPOKHOM TBUIBI0 C  MPOBOASIIMMH  COJIEBBIMU
pactBopamMu. Ha BbIIpAMUTEILHOM OJIOKE€ 3aKpEIUICHbl BHEUIHUE BBIBOIBI
reHeparopa: "B+"- BUHTOBOW WM MJIOCKUN IITEKEpP, B TOM YMCII€ CIBOCHHBIN;
"D+"- mnmockuil mrekep, '+ IS KOHJEHcaTtopa - IUIOCKUM mmTekep U ' W'-
OOBIYHO TIOCKUHM mTeKep. MmeeTcss Takke BHYTPEHHUN MPYKUHAIIWNA TIIOCKUN
BbIBON "D+", KOTOpBIM TMpU yCTAaHOBKE WIETKOAEPKATENSI C PEryIsiTOpoOM
HAIpPSDKEHHST TPHXKUMAETCS K €ro COOTBETCTBYIOUIEMY KOHTAakTy M MOJAeT
NUTAHWE Ha IeMb BO30YKACHUS U PETYIATOp HampsiKeHUs. BuImpsaMuUTenbHbBIN
OJIOK KpEMUTCS HECKOJIbKMMHU BHUHTAaMHU Ha BHYTPEHHEW TOPIIEBON IMOBEPXHOCTHU
KPBIIIKK CO  CTOPOHBI KOHTAaKTHBIX  KOJE€L, TNpu OSTOM 'MacCOBBII"

(oTpHLIATENbHBIN) TEIUIOOTBOJ MPUKUMAETCA K MPHIIMBAM, Y€M OOECIIEUMBAETCS



DJICKTPUYECKUA U TEIUVIOBOM KOHTAKT C KpPBIIKOW. DBHEIIHUWE BBIBOJIBI
BBITIPSIMUTEIIBHOTO 0OJIOKa BBIXOMST HApPYXKy Yepe3 COOTBETCTBYIOIIHME OKHA U
OTBEPCTUS B TOPLE KpPBINKH. B 3KCrulyatannu BO3MOXHBI ClIy4aud OTKa3a
BBITIPSIMUTEJIBHOTO OJIOKA M3-3a KOPOTKOTO 3aMbIKAHHS WJIM OTPBIBA IMOJIOB, B TOM
YUCJIE BCJIEACTBUE HENPABWIBHOW TMOJSPHOCTH TMOJKIIOYECHUS  BHEIIHETO
VMCTOYHHUKA IS 3alyCcKa JIBUTaTens. B OKHO KpPBIIKKA CO CTOPOHBI KOHTAKTHBIX
KOJIEI[ BCTABJSETCS U KPEMUTCS JABYMS BUHTaMH OOBEAMHEHHBIH B HEPA3bhEMHYIO
KOHCTPYKILMIO y3€l "IIETKOAEPKATeNb - PEryasaTop Hanpstkenus". s cHATUS U
YCTAHOBKU O3TOr0 Yy3Jia pa30opka TeHepatopa He TpeOyeTcs, 4YTO SBISETCS

0€3yCIIOBHBIM ITPEUMYIIIECTBOM KOHCTPYKIIUH.

Puc. 16. BreimpsmutenbHbiii 610K
reneparopoB K I, NI ¢upmer Bosch a -

BBIIPSIMUTENIbHBIA ~ OJIOK, O - AWOJ

BBIIIPSIMUTEIIBHOTO OJoKa: 1 -
MOJIOKUTENBHBINA TermnooTBo; 2,8 - BeIBOAKI "B+" reneparopa; 3 - BeiBog "D+"
reHeparopa; 4 - BeIBOJ +" /IS KOHJEHCATOpa; S - 3alpecCOBaHHBIA auond; 6 -
OTpHUIIATENbHBIA TEII00TBOA: 7 - BBIBOX "W'" reneparopa; 9 - npyXKUHHBIN BBIBO/T
"D+

[Tpu xopomiem mocTyIie K TEeHepaTopy BO3MOXKEH CheM W YCTaHOBKa y3la 0e3
CHATHUS TEeHepaTopa ¢ jaBurarens. Kopmyc mieTkoaepikaTens, BBIMOTHEH W3
W30JSIITUOHHOTO MaTepuaja C IMHWHAMH IS COSAMHEHHUS BHYTPEHHEH CXEMBI C
pPErynsaToOpoM, KaHATUKaMHU IIETOK, "Maccoi'" KpBILIKH, MPY>KUHHBIM KOHTaKTOM
BBITIPSIMUTEIIBHOTO OJI0Ka M JIOMOJTHUTEIBLHBIM OCTEKJIOBAaHHBIM COMPOTHUBICHUEM
68 Om. B 1Byx kaHanax mieTKoaepKaTes pa3MelleHbl MeTHOTpadUTOBBIE MIETKH C
KaHaTUKaMU M HaXXUMHBIE NpyXuHbl. [lomepedynoe ceuenue merok 5x8 mMm. B
mpolecce SKCIUTyaTalldd IMIETKW W3HAITUBAIOTCS W TPU BBICTYIAIOIICH BHICOTE
MeHee 5 MM TOJKHBEI OBITh 3aMEHEHBI HOBBLIMH JJI MCKIIIOUYEHHS UX 3aBUCAHUS U
oTkaza TeHeparopa. Ilpu 3HauWTENbHOM TMpoOOEre MOXKET OTMEYaThC

CYHICCTBCHHBIﬁ HN3HOC KOHTAKTHBIX KOJICI, HaPY)I(HBIfl AUaMCTp KOTOPLIX B



MCXOJHOM COCTOSHUM B 3aBHCHUMOCTH OT THIIa T€HEpaTOpa W BPEMEHH BBINTyCKa
paBeH 32 wnn 28 mM. Hanbosee MHTEHCUBHBIN U3HOC KOHTAKTHBIX KOJICI M IIETOK
HAOJI0/TaeTCsl IPU MX 3arpsi3HEHUU.

3aKpeTUICHHBI METAIMYECKUMHU 3aKJICTIKaMHd Ha KOPIyce MIETKOAEPIKATEIsI
perynarop HampsbkeHusl BeImoiHsuIcsa g0 1980 r. ¢ amekTpuyeckod cxemMor Ha
JUCKPETHBIX DJIEMEHTAX M B IIACTMACCOBOM KOpIyce B (popme mapasenenureia
(rum EE), a B mocnemyrone rojbl - Ha THOPHIHOW HMHTErpaIbHOM CXeMme,
pPa3MEIEHHON B F€pMETUYHOM METAJUIMYECKOM KPYTJIOM Kopiiyce (THma Kopmyca
TpaH3ucTopa) ¢ ¢raanieM u kectkumu BbiBojamu (tun EL4C). Kopmyc
perynaropa ELAC HeceT 3JEKTpUYECKHI TMOTEHIMAN, B CBSI3M C 4YeM IS
WCKITIOUCHUS OTKa3a MPU BO3MOXKHBIX BHEITHUX 3aMBIKAHUSAX HMEET IMPOYHOE
U30JSIITUOHHOE TOKPBITHE YEPHOTO I1BeTa. B mepBbie TOABI BBITYCKAa KOPITYC
3alMIIAJICA TJIACTMACCOBOM KPBIIKON. M3011IMOHHOE TOKPBITHE HAHOCUTCA U Ha
BBIBOJIBI PEryJsiTOpa, YTOOBI HUCKIIOYUTH BIUSHUE HAa €ro paboToCroCOOHOCTh
BO3MOXKHBIX 3aMbIKaHU I MPU 3arps3HEHUH.

[To mpucoenMHUTENHHBIM pa3MepaM Y3Ibl HIETKOJEpKaTeNe ¢ peryasaTopamMmu
tunia EE u EL B3aumo3amensiemsl. CiieryeT HIMETh B BUJTY, UTO IIETKOICPIKATEIIH C
pPETYJIATOpaMU  HAIPSKEHUS BBITYCKAIOTCS B JIBYX HEB3aMMO3aMEHSIEMBIX
MOIU(UKAIMAX ISl TEHEPATOPOB C AMAMETPOM KOHTAKTHBIX Kouel 28 u 32 MM.
Br160op MoauduKkaImy ocyecTBIsSeTCsS U3TOTOBUTEIEM aBTOMOOWIISL U 3aBUCHUT OT
KIIMMAaTUYECKUX TEMIIEPATYPHBIX YCIOBHM JKCIUTyaTallMl aBTOMOOWIISA, a TakKkKe
TEMIIEPaTypHOTO pEeXHMa IOJ KalmoTOM B MECT€ YCTaHOBKM TeHepaTtopa u
aKKyMyJIsiITOpHOM Oatapeu. Jlnsi pallOHOB C KOHTHHEHTAJIBHBIM KIHMMAaTOM
NpearnovYTeHHe CIeAyeT OTJaTh BTOPOMY BapuaHTy. Moaudukauuu peryisTopoB
HanpsDKCHUS (B TOM YHUCJIC TIO YPOBHIO HAIPSDKEHUS HACTPOWKH) Pa3IUYArOTCS
HOMEpaMH, HAHECEHHBIMU KPACKOM Ha KOPITyce perymsiTopa.

B omopax poropa ¢hupma mpuMeHsiIa MapuKOMOIITUITHIKA ¢ OJHOCTOPOHHUMH
CTATbHBIMHA 3aIUTHBIMU Iaiil0amMu, a B TIOCIAEAHEE BpPEMsl C JBYXCTOPOHHUM
PE3UHOBBIM YIUIOTHEHWEM. J[J MCKIIOYEHUsT NPOBOPOTA HAPYKHOM OOO0NMBI

IMOAIMIIHNKA B THE3AC KPBIIMKKM CO CTOPOHBI KOHTAKTHBIX KOJCIO H HN3HOCA



MOCaJOYHOI0 MECTa MCIHOJB3YIOTCS Pa3JIMYHbIE KOHCTPYKIIMHM, TakKUEe Kak
PE3MHOBOE KOJbLIO B KaHaBKe THE3/1a, OOJIeralpllee HapyXKHOE KOJIBIIO
MOMIITUITHAKA, BOJHHUCTAS CTajbHAs MPYXUHHAS MIai0a, ymUparomascs B TOpeIl
Hapy>XHOT'O KOJIbI[A, a B IMOCJIEAHEE BPEMS - IJIACTMACCOBBIM CTakaH, B KOTOPOM
pa3MmeniaeTcss Hapy>KHO€ KOJblLO. Pa3mepbl MOJANIMIHUKOB, OMNPEIESIONMe HX
paboTOCTIOCOOHOCTh, MOTYT Ha OAHOM M TOM K€ THUIIE Te€HepaTopa MEHATHCS B
3aBUCUMOCTH OT BEJIWYHMHBI HAarpy3Kd OT MPUBOAHOTO PEMHS U TpPeOOBaHUM K
HAJIeKHOCTH Ha aBromoOuie. IIpuBOIHONM WIKMB TreHepaTopa CTalbHOM,
IITAMIIOBaHHBIM, pa3sMepbl €ro M YHUCIO PYYbEB 3aBHUCAT OT MEPENATOYHOIO
OTHONIEHUSI TIPUBOJIA M MOIIHOCTH, TNEPEIaBAEMOM PEMHEM C YYETOM CXEMBI
NpUBOJIa U MOIIHOCTH reHeparopa. Co BTOpoil moyioBuHBI 80-X TOAOB HA psn
MoIu(pUKAIMI TeHEepaTOPOB YCTAHABIMBAIOTCS 1ETbHOKATAHBIE CTAIBHBIC IITKUBBI
Majoro nuamerpa (mo S0 MM) monm MONMMKIMHOBBIE peMHU. Kpome Toro, He
OPUMEHSAETCS IINOHKA MOJ IIKUBOM W BEHTWISTOPOM, KpPEIUIEHWE KX Ha Bally
Terepb 00ECIIEUNBACTCS 3aTSKKOU TalKW ¢ MPYXUHHOM 1m1ai00i. O HOBPEMEHHO
B TOpPIIE Bajla CO CTOPOHBI MPHUBOJIA BBHIMOIHEHO IIECTUTPAHHOE YriyOJieHue Mo
TOPIICBOM KJItO4Y, JJIsi Pa300pkd W COOpKM TeHepaTopa (s 3aTshiKKU U
OTBOpAUMBaHUA TalKU KperuieHus ImKuBa). CucTteMa BEHTWISIIUU COOTBETCTBYET
o0biyHO puc.ll,a u (0)—y aBTOMOOMJIEH C TOBBIIIEHHON MOAKANOTHOM
TEMIIEPATYpPOl WJIM CUJIBHBIM 3arps3HEHHEM B MECTE€ YCTAaHOBKHM TI'€HepaTopa.
I'enepaTop ycTraHaBiIMBaeTCs Ha KPOHIITEHHE JBUTATENsl HA OJHOMW (4allle BCEro)
Wi ABYyX janax. Ha mepenHeil KpbllIKe MMEETCS] TaKKE yXO IOJ HATSKHYIO
wianky. Ha psane nuraresneil ¢ MOJUKIMHOBBIM pEMHEM TPH 3aUKCHUPOBAHHOM
MOJIO)KEHUH Te€HEepaTopa HATAT PEeMHsI 00ecreuyuBaeTCsi ¢ MOMOIIBI0 HATSXKHOTO

poJuKa.



Tun Tok ormaun A, npu | Hapyxusiit quamerp | Macca (0e3
4acTOTE BpaIICHHUS: cTaTopa, MM IIKKBA), KT
1800| 6000 mun-'
GC-14v 27-50A 27 50 116 4
27-60A 27 60 116 4
30-60A 30 70 116 4,2
KC-14v 40-70A 40 70 125 4,9
40-80A 40 80 125 4,9
45-80A 45 80 125 5,4
45-90A 45 90 125 54
NC-14v | 50-100A 50 100 142 6
60-120A 60 120 142 6.6
40-140A 40 140 142 6,7

Taéauua 2. OcunoBubie mapameTpsl renepatopoB GC, KC u NC

B 90-x romax ¢upma Bosch Hauama /15 JISrKOBBIX aBTOMOOHMIICH BBIITYCK HOBOH,
0oJiee COBEpIEHHON CEpUM TEeHEpaTOpOB '"KOMIIAKTHOWU" KOHCTPYKIIUU C
obo3znauenueM GC, KC u NC. B T1abn. 2 npencraBieHbl OCHOBHBIE MapameTpbl
TeHEepaTOpOB ATOM CEpUU.

I'enepaTopbl paccuuTaHbl Ha OOJbIIEE MEPEIATOYHOE OTHOIICHHE MPUBOAA U
gacToTy BpamieHus. [losTomy oTmaBaemblii Ha 000pOTaXx XOJOCTOrO XOJa

aBuratens TOK ¢upMa yKasplBaeT MpU dYacToTe BpamieHusi reHeparopa 1800

(Bmecto 1500) mun".

[Io mpucoeauHUTENBHBIM pa3MepaM U 3JIEKTPUYECKON
CXEM€ BKJIIOYEHHUS TI'€HEpaTopbl HOBOM cepuu B cOope
B3aMMO3aMEHSIEMBbI c COOTBETCTBYIOIIUMU
monudukanuamu reaepatopoB K1 m NI, Opnako mo

OCHOBHBIM Y3JIaM U ICTAJIAAM UX KOHCTPYKI U HHAS.

Puc. 17. Buemnuii Bug reaeparopoB GC, KC u NC ¢pupmer Bosch

HoBas cepusi reneparopoB, o0l BUJ KOTOpOW MpeAcTaBieH Ha puc. 17, a



YCTPOHUCTBO Ha puc. 18 wuMeer creAylollue OTIWYUS U NPEeUMYyLIeCTBa B
CpPaBHEHUU C TEHEpAaTOpaMH IMEPBOM CEPUU: BMECTO BHEIIHETO LEHTPOOEHKHOrO
BEHTUJISATOpa OOJIBILIOrO JUaMeTpa Ha pOTOPE BHYTPH I'€HEpaTOpa YCTAaHOBJIEHBI
JIBa BEHTWJISATOpPA MAJOro JuaMeTpa. DTO CHU3WIO YPOBEHb IIIyMa, YBEIHYHUIIO
KIIJl u chnemano renepatop Oojiee KOMIAKTHBIM, YTO OCOOCHHO Ba)KHO TPH €ro
pa3MEIIeHUd Ha COBPEMEHHBIX AaBTOMOOMJISX C  OONBIIOW  IUIOTHOCTBIO
KOMIIOHOBKH  00OpYyJIOBaHMS B TMOAKanoTHOM mnpocTtpaHcTtBe. [lociemnss
0COOEHHOCThH HalllJIa OTPaXKEHUE B 0003HAUEHUU TUIIOB T€HEPATOPOB HOBOM CcepuH,
C — cnoBa "compact". Cxema Bentwrsiuu (cMm. puc. |l,B) nByxmorodHas,
akcuanpHOpaauangbHasd. OxJaXgaroumil BO3AYyX BXOAUT B TEHEPATOp € JABYX
TOPLIOB M YK€ HarpeTblii BbHIOpPACHIBACTCS Y€pe3 BEHTWISILIMOHHbIEC IIEIU Ha
HWIMHAPUYECKON TOBEPXHOCTH KPBIILIEK.

1 2 3 4 5 3 6 7

8 Puc. 18. YcTpoiicTBO

reraepatopoB GC, KC u NC ¢upmbr

T Bosch: 1 - mkus; 2, 6 - nepeuss u

Iﬂ—— L~ 3amHAs KPBINIKH. 3 - BEHTHJIATOPHI;
1
ji

4 - crarop; 5 - CTSXKHOU BUHT; 7 -

Lo )

[l

y3el "IIETKOAEPKATEIb - PErYIATOP

ji r o
ﬁm: HanpspkeHus"'; 8 - 3amUTHBIN

KOXyX; 9 - KOHTakTHbIe KombIa; 10

- BBIIPSAMUTENbHBIN Onok; 11 -

12 " kpenexnas Jarna; 12 -
IUIACTMACCOBBIM CTaKaHYHK

KoHTakTHbBIE KOJIbI]a BEIHECEHBI Ha KOHCOJIbHBIN KOHEI[ Baja C YMEHbIICHUEM
UX Hapy>XHOTO JuameTpa 10 15,5 MM, 4TO MOBBICHIIO CPOK CIYKOBI IIETOK, CAMHX
KOJIEU U 00JIETYMIIO 3aIUTY BCErO y3Jia OT 3arpsi3HECHUS.

BreinpsmuTenbHbIN OJIOK C TEMIOOTBOIAMH, Pa3MEIICHHBIMU APYT HaJ APYTOM,
BBITIOJIHEH Ha CWJIOBBIX CTAOMJIMTPOHAX BMECTO OOBIYHBIX JHOJIOB B TOM XK€

KOpITyCE, B CBSI3W C YEM YPOBEHb IIEPEHAIPSIKEHUN HA 3a)KMMAaX TEHEPATopa U B



cetu aBroMoOwisa He mnpesbimaer 40 B. Bce snemenThl 050ka (a HE TOJNBKO
NOJIOKUTENIbHBIM TEIIOOTBOJ]) MMEIOT HAJIEKHOE M3O0JIALMOHHOE MOKPBITUE OT
BO3JICUCTBUS OKPYKAlOIEW Cpeapl U BO3MOKHBIX 3aMbIKaHUM. bIIOK pa3MelieH Ha
Hapy»XHOM TOpLI€ KpPBIIIKH M 3aKpBIT IUIACTMACCOBBIM 3alUTHBIM KOXYXOM C
BEHTWIALIMOHHBIMU IEJSMHU, KOTOpble (OPMHUPYIOT HampaBiICHHBIH MOTOK
BXOZs1Iero Bo3ayxa. s nmoctyna kK OJIOKY JAOCTaTOYHO CHATH 3TOT KOXKyX. Bee
AJIEKTPUYECKUE COETMHEHUS] HA MOHTa)KHOM Iu1aTte 0J0Ka CBapHbIE, B TOM YHUCIIE U
BbIBOJbI (pa3 oOmoTku craTtopa. CoenuHeHue (a3 B CXEMY OCYILECTBISETCS B
MOHTQKHOM ILJIaTe.

Cxema perynstopa HaIpsKEHHs] BBIMOJHEHA B OJHOM KpHUCTAJIE C Ha
KOpIyC€, 4YTO CHU3WIO IOTEPU MOIIHOCTH B PETYISTOPE U TOBBICKUIO €ro
HAJCKHOCTh. BO3MOXHO TMpUMEHEHHE TaKOro THMa peryisropa (o0o3HaueHue
EL14v) B cOope ¢ COOTBETCTBYIONIMMH IIETKOAEpKaTeneM U Ha reHeparopax Ki,
NI. Opnako, B CBSI3M C TOHM)KEHHOM CTOMKOCTBIO HOBOTO pEryJiaropa K
NEepeHaNnpsHKeHUAM Ha TEeHepaTopax IMEepBOM CepuM JIOJDKHBI yCTaHABIMBATHCSA
BBINPSIMUTENIbHBIE OJIOKH Ha CUJIOBBIX CTA0MIUTPOHAX.

M3MeHeHa cucTeMa CONpPsDKEHUS cTaTopa € KpbIIKamMu (Mocajka Ha BbI-
CTyMHAaloIlHUe B LIEHTPE MaKeTa TUIACTUHBI), YTO YMEHBIIWIO BO3MOXKHBIC MEPEKOCHI
noAmMUMHUKOB. OJIHAKO, TaKash KOHCTPYKIIMS UMEET U HEIOCTATOK, B CBSI3U C TEM,
YTO MAaKET CTaTopa HE CKUMAETCsl MO Topuam KpbimikaMu. [Ipu skcrmyatanuu B
YCJIOBUSIX TOBBIIIEHHOW BIAKHOCTU U OTPHUIIATENIBHBIX TEMIIEpaTyp MPOHMKIIAS
MEXIy IUIAaCTUHAMM BJlara MNpH 3aMEpP3aHUU BbI3BIBAET MECTHBIE PACCIOCHUS
NaKeTa B OCEBOM HAIpaBJICHUHM, MAa30Basi M3OJSALMS HAPYIIAETCS U MPOUCXOJIUT
3aMbIKaHHEe OOMOTKH cTaTopa Ha "Maccy".

YBenuueHsl JomycTUMasl TeMiieparypa okpysxkaroriei cpeasl ¢ +80 no +90°C u
MakcuMaibHas yactora Bpamenus ¢ 15000 no 18000 mun'.

dupma Bosch BeimyckaeT Takxke Moau(pUKAIUKA TSHEPATOPOB JJIsI YCTAHOBKH Ha
aBTOMOOWJIM B3aMeH reHepatopoB Apyrux ¢upm. [lpu stom s obecrieueHus
MOJIHOM B3aMMO3aMEHSIEMOCTH DJIEKTPUYECKAsi CXeMa TIeHepaTopa M OT/ENbHbIC

QJICMCHTBI KOHCTPYKIHWH MOI'YT OTJIMYATbCA OT PACCMOTPCHHBLIX BBIIIC. Tak xe



NOCTYNAlOT U IPYTUE U3rOTOBUTENH.

I'enepaTopbl koHuepHa Valeo

BeimyckaBmine reHepaTopbl W JIpYyrHe aBTOMOOWIBHBIE Y3IIbI (DpaHIy3CKHE
dupmbr Paris-Rhone, Dusselier, Sev-Marchal, Motorola, x cepenune 80-x romoB
OOBCTUHWIM CBOM TMIPOW3BOJCTBA B cocraBe KoHiepHa Valeo. B Tabn. 3
NPUBEICHB OCHOBHBIC Tapamerpbl TeHepatopoB ¢Gupmbl Paris-Rhone (Valeo),
BBIITYCKAaeMBbIX C TOT'O BPEMEHH.

Tun reneparopa ¢ 0603HaUeHHEM HOMUHAJIBHOTO HANPsHKEHUs (IepBOHAYAIBHO
12, 3arem 14B), HOMMHATBFHOTO TOKA (KaK MPaBWIIO, MPU MAKCHMAaJIbHOW YaCTOTE
Bparnienus), moaudukamuu (mudper mocie O6ykBel N - Hanpumep, Al4N75) u
dbupMeHHOro HOMEepa JTaHHOM MOIU(HUKALKU yKa3aHbl Ha IJIACTMACCOBOM TOPIE
CTYNUIBI KPBIIIKA CO CTOPOHBI KOHTAKTHBIX KOJEI[ WM Ha HaKJICWKe Ha

HHHHHI[pH‘ICCKOfI IMOBCPXHOCTHU KPBIIIKH.

Tab6amua 3. Tunsl u napamerpsl reHepaTopoB A13N u A14N

Tun Tok otnaun A, HapyxHblii quamerp Macca (6e3 mkuBa),
1500 6000 CTaTOpa, MM KT
Al3 | 501 28 52 128 4,1
N1dy 60A 28 64 128 4,1
70A 28 71 128 4,1
80A 28 80 128 4,1
Al4d | 75A 35 77 136 5.6
80A 31 82 136 5.6
NIAVE90A | 42| 96 136 5,6
105A 40 110 142 6,3

B kauecTBe mapaMeTpOB TOKOCKOPOCTHBIX XapaKTEPUCTHK B TaOm. 3 s
COITOCTABJIEHUS YKa3aHbl TOKH. OTJAYH MPHU TEX K€ YacTOTax BPAIEHHS, YTO H 110
rereparopam Bosch (cm. Tabn. 1). Ha paHHeM 3Tarie BbITyCKa THUIIBI T€HEPATOPOB

umenu ob6oznauenne Al3Pu Al4R. Macca reHepatopa OAHOTO THNA B



3aBHCHMOCTH OT MOJU(HUKAIIMKA MOKET HEMHOT'O OTJIMYAThCS OT YKa3aHHOM B Ta0l.
3.

['eHepaTopbl CO BCTPOSHHBIM PETYJISATOPOM BBIITYCKAIOTCS B OCHOBHOM C JIBYMS
BapHaHTaMU 3JICKTPUYECKUX cXeM. /[ BHEIIHEro phIHKA CXeMa aHaJOrMJHa
npuMensieMoii Ha reHepaTopax Kl m NI ¢upmer Bosch (cm. puc.6,a). I[Tomumo

"Maccel" (06o3Hauenus "M", "D— " unu "B—"), reHepaTopbl UMEIOT CIICIYIOIIHE
BHEITHUE BBIBOJIbI, 0003HAYCHHBIE:

+(B+) - cuoBo# BBIBOJ AJ11 COEAMHEHUS C TUIFOCOBBIM ITPOBOJIOM OOPTCETH;

L(61, +A) - BBIBOJ OT JIOMOJHUTEIHHOTO BBIIPSMUTENS OOMOTKU BO30YXKICHUS
JUIL  COCAMHEHUS C JIaMIIOW  KOHTPOJs  pabOTOCIOCOOHOIO0  COCTOSIHUS
rE€HEPATOPHOU YCTaHOBKHU.

Breimyckaembie JJisi BHYTPEHHErO pBIHKA TEHEpPATOpbl HE HMEIOT Tpex
JOTIOTHUTEINIbHBIX JTHOJI0OB (CM. puUC.0B), I1ienb BO30YXKIEHUS C BBIXOJHBIM
TPAH3UCTOPOM PETYJISITOpa HANPSKEHUSI BKIIOYAETCSI HEIOCPEACTBEHHO Ha "+ U
"—" BHyTpu reneparopa. Ha oluH M3 BHYTPEHHHX BBIBOJIOB CXEMBbI PEryJaTOpa
NoJlaeTcs CUrHain ¢ ¢a3pl reHeparopa, 4ro obecneunBaeT (DYHKIIMOHMPOBAHHWE
KOHTPOJIBHOM Jammbl. ['eHepaTopbl MO TaKOW CXeMe€ UMEIOT JOMOJIHUTEIbHBIN
mTekepHbld BeIBOA "+H(S)", KOTOphIA coenuHsercs ¢ '+ OOpToBOM ceTw dyepes
BBIKJIIOYATENb 3akuranus. [Ipumep pasmernieHus BHEIIHUX BBIBOJOB T'€HEpaTopa
¢upmer SEV Marchal mo Bropomy Bapuanty cxemsl npuBeneH Ha puc. 19,6. Ilo
3aKa3y MOTpeOUTENsl TEHEPATOPhl MO 00OMM BapUAHTAM CXEM MOTYT UMETh TaKXKe
BeIBOA a3l (oO6o3Hauenwe "W" wnm "R"). B HacTosimee Bpemsi eie
AKCIUTYaTUPYIOTCS aBTOMOOWJIM C TEeHepaTopamH, HMEIOIIMMH BBIHECEHHBIN
OCCKOHTAKTHBIM pEryJsiTop HampsokeHus. B Takux reHepaTopax oOMOTKa
BO30YXJEHUS OJIHUM KOHIIOM COeAuHEeHa C 'mMaccod", a BTOpOH KOHEIl
COCIMHSIETCS C PEryasTOpOM HanpsokeHus. Bo3MOXHBI BapuaHThl cXxeMm 0e3
JIOTIOJTHUTEJIBHOTO BBIMPSIMUTENSL C KOHTPOJEM HCIPABHOCTH IO BOJIBTMETPY, C
JIOTIOJTHUTEIIBHBIM BBITIPSIMUATEIIEM W KOHTPOJLHOM sammoi. OOmmii BUJ TEHe-

patopa Al3 N6 12v 50A mnokazan Ha puc. 19,a. Ha puc.20 mpeacramieHo

BHYTpeHHee ycTpoicTBo reHepatopa Al4N. AHamoruyHo YCTPOEH TreHepaTop



A13N.

B cpaBuenun ¢ reneparopamu Bosch K1 u NI y reneparopos Valeo moxHno
OTMETHUTH CIIEAYIONIEE:

BreinpsamutensHbiii 0510k (puc.21,a) pazMeniaercs Ha HAPYKHOM TOPIIE KPBIIIKA
CO CTOPOHBI KOHTAKTHBIX KOJEI[ M 3aKphIBAETCS IUIACTMACCOBBIM KOXYXOM C
BEHTWIALIMOHHBIMU  ImensiMu. Ero  cHsatue  obecmeuumBaeT  JOCTYN K
BBINIPSIMUTENILHOMY OJIOKY 6€3 pa30opku reHeparopa.

[TepBoHAUaIBLHO MPUMEHSIIUCH CUJIOBBIE THOBI B MEHOM KOPITYCE C HAKATKOM
O]l 3aMpPECCOBKY B OTBEPCTHUS TEIJIOOTBOAOB Mo Tuny puc. 16,0, 3atem ¢upma
nepenuia Ha IUO/bI B TIACTMACCOBOM Kopmyce B (hopMe TaONEeTKH C BBIBOJAMH,
KOTOpbI€ TMPHUIIAUBAIOTCS K TEIUIOOTBOJAM M COOTBETCTBYIOIIMM BBIBOJIAM
MOHTaXHOU Tu1aThl (prc.21,0)

[TomexomogaBUTENbHBIN KOHIEHCATOP BCTPOCH B BHIIPSIMUTENBHBIN OJIOK.
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Puc.19. O6muii Bua reaeparopos: a - AL3N6 konuepHa Valeo (pupma Paris-
Rhone), 0 - pasmernenre BHenHUX BhIBOIOB (prpmbl SEV Marchal)

Puc.20. VcrpoiictBo renepatopa Al4N konnepna Valeo: 1 - mkus; 2 -
BEHTWJIATOP: 3 - 3aKPBITHIM IMIAPUKOIOAIIUITHUK, 3aBaJbIOBAHHBIN B TepenHen
KphILIKE; 4 - y3en "HmeTKoaepx aTelb - PEryysiTop HanmpspKeHHs". 5 - 3aKpbIThIN

ITapUKOMOAIINUITHHUK B IIJIACTMACCOBOM TOPMO3HOM CTAKAHC, 6 - BBIHpSIMHTGHBHBIﬁ



OJIOK
Perynstop HanpspkeHusi, 0o0beIUMHEHHBIN

(610) ICTKOACPIKATCIICM, CHUMACTCA )51

yCTaHaBiIUBaeTcs 0e3 pa30opKku reneparopa
(kak u y renepatopoB Bosch).

JIist TOpMOKEHUS Hapy>KHOW O0OOWMBI MOJIIUITHUKA CO CTOPOHBI KOHTAaKTHBIX
KoJielnl U aeMidupoBaHus BUOPAIIMOHHBIX HArpy3oK (upma rnepBoil mpUMeHWIa U
JI0 HACTOSIIIETO BPEMEHU UCIIONb3YET IIACTMACCOBBIN CTAKAHUHK.

[ITapuKOMOAIIUITHUKY CO CTOPOHBI MPHUBOJA, KaK MPaBUiIO0, 3a()UKCUPOBAHBI OT
OCEBOTO TEpPEMEIICHUsI Pa3BaJbIIOBKOM MaTepuanga KpBIIMIKH, YTO 3aTpyAHSET

3aMCHY IMOANUIUITHHUKA ITPH PEMOHTC.

Puc.21. O6muii Buj BHIIPSIMUTEIHLHOTO OJIOKA a - ¢ TUOJaMU TIO0J] 3aIIPECCOBKY
KoHIepHa Valeo, 0 - ¢ TnogaMu B MIacTMacCOBOM KOpITyCe

[leTkn npuMeHsIOTCSE MeaHOTpadUTOBBIE C MOMIEPEUYHBIM cedeHueM 4,5x6,5 mm.

[lepBoHaYambHO IIEHTPOOCKHBI BEHTUIISTOP BBIMOIHSIICS U3 IIACTMACCHI, HO B
JaJIbHEHIIIEM, B CBSI3H C TIOBBIIIICHUEM TEMIIEPaTyphl MOAKATIOTHOTO IPOCTPAHCTBA
€ro HayaJIMd U3TOTaBIIMBATH U3 CTAJIH.

MaxkcumanbHast pabodast yactora Bpamenus — 14000 mun'

Perynupyemoe nanpspxenue 14,4+0,3 B, repmokomnencanus -10+2 mB/°C.

K navany 90-x romoB koHmepH Valeo 3akoHums pa3pabOTKy HOBOW Cepuu
KOMIIAKTHBIX TE€HEPATOpPOB CO BCTPOEGHHBIMH BEHTWISATOpaMH  (yCIOBHOE
obosznauenue VI - nepBeic OykBbl aHrMiickux ciaoB "ventilation inter") u Hauana
BeiTTyck ABYX THUIOB AlIVI u A13VI, ocHOBHBIE mapamMeTpbl KOTOPBIX MPHUBEICHBI
B Ta01. 4.

['eHepaTopbl KOMITAKTHON KOHCTpyKiuu Valeo (BHemHuii BUA TNpHUBEICH Ha
puc.22, y31mbl U JeTalid — Ha puc.23) MMEIOT BO MHOIOM TE€ E OCHOBHBIC
KOHCTPYKTHUBHBIE OCOOEHHOCTH U MpenmymiecTBa, uto u reHepatopsl GC,KC u NC
¢dupmbr Bosch. B To ke BpeMst MOKHO OTMETHUTH CIIEIYIOIIee:

Tadoamua 4. TunsiiocHoBHBIEapaMeTphireHepaTtopoBA11Y 1uA13V1



Tun Tok oTnaun A, ipu Hapyxnsbiit nua- | Macca (6e3 mkuBa),
4acTOTE BpaICHUS: METp CTaTopa, MM KT
1800 | 6000 mMuH-i
MUH'
AllVI 21 u 35 70 125 4,5
ap
AllVI 22.23 30 60 125 4,5
u p
A13VI140.41 40 90 136 5,8
U ap

CoxpaHeHbl JBa BapuaHTa »dJEKTPUYECKONM CXeMbl (C JOMOJHUTEIBHBIM
BBIIPSIMUTENIEM OOMOTKH BO30YX/JeHHsSI U 0€3 HEro), KOTOpbIE HCIONb3YIOTCS Ha
reneparopax Valeo TpaguiroHHON KOHCTPYKITUH.

BoimpsMuTenbHbIN 070K, BBIMOTHEHHBIM Ha OOBIYHBIX JHOJAX WU CHUIIOBBIX
CTAaOMIUTPOHAX TaOJNEeTOYHOUW (HOpPMBI, UMEET JBa '"MaccOBBIX" TEIIOOTBOMA (B
OJTHOM TUIOCKOCTH), TpUJIETalolIue K TOPIYy KPBIIIKA 4Yepe3 TOHKUH CIIon
TEIJIONpoBOAsIIe cMma3ku. Ha omHOM M3 HUX pa3MELIEHbl BBIIPSIMUTEIbHbBIC
3JIEMEHTHI OJIHOW TMOJAPHOCTH, KO BTOPOMY 'MaccoBOMY' TEIUIOOTBOAY 4Yepes
TOHKYIO M3OJIALIMOHHYIO MPOKIIAJKY MPUXKAT MOJOKUTEIbHBIN TEMI00TBO C BbI-
OPSMUTEIBHBIMU JIEMEHTAMU JAPYTOM TMOJSAPHOCTU. IJIEMEHTHl KOHCTPYKIIUHU
0JI0ka 00BEAMHEHBl MOHTAXKHOW IUIATOM U UMEIOT U3OJISIIIUOHHOE MOKPBITUE IS
3aIIATHl OT BO3ACHCTBUSA BHeWHeW cpenbl. COeNMHEHHsI ¢ BBIBOAAMHU OOMOTKHU
CTaToOpa OCYIIECTBIISIIOTCA MANKOW C UCMOIb30BAHUEM TYTOIUIABKOTO MPUIOS WU
CBApKOW. JIONMOJHHUTENBHBIA BBIIPSAMUTENIb pPa3MELUIEH B OJHOM KOpHIyce C
MOMEXOIMOJABUTENbHBIM ~ KOHJAEHCATOPOM M KOHCTPYKTMBHO  OTHEJNEH  OT
BBINIPSIMUTENILHOT'O OJIOKA MM BCTPOEH B OCHOBHOW BBIMPSMHTENb B BUIE TPEX

OTAEIILHBIX JUOOB.



Puc.22. Baemnuii Bua kommakTHeIX reHeparopoB A13VT kornepna Valeo

Puc.23. YcrpoiictBo reneparopoB A13VT. 1 - mikus: 2, 7 - nepeaHsis v 3aIHSs
KPBIIMIKK: 3, 6 - MepeTHui U 3aIHAN MAPUKONOIIITUITHUKH; 4 - cTaTop: S - poTop: 8
- BBIIPSIMUTENbHBINA OJIOK: 9 - y3en "merkoaepKareib - peryasTop HanpsiKeHus " :
10 - OJOK [JOMOJHUTEIBHOIO BBIIPSMUTENS] OOMOTKM BO3OYXIECHHS WU
OMEXOMNO/IaBUTENILHOr0 KOHJIeHcaTopa: 1 1 - 3auTHBIN KOXKYX:

[Taker craropa MOYTH Ha MOJHYIO AJUHY CBOOOMHO YCTaHABIMBAETCA 0 YIopa
B PacTOUYKE KPBIIIKH CO CTOPOHBI MIPHUBOJA U 32KUMAETCSI B OCEBOM HAIPaBJICHUU
YeTbIpbMs OONTaMU €O CHENHaTbHBIMH NprxuMmamu. llpu ycTaHoBke ctatop
[EHTPUPYETCSI OTHOCUTEIHHO POTOPA C MOMOIIBbIO MPOKIAAKH ISl oOecreueHus
HEOOXOAMMOro BO3YLIHOTO 3a30pa. 3aaHss KpPBILIIKA COMpSraercs C IMepenHen
KPBILIKOM M HE KOHTaKTUPYeT C IaKeTOM cTaropa. Takas KOHCTPYKIUS HMEET
CJIeIyIOLIUE PEUMYIIECTBA: CHUYKAETCSl YPOBEHD IIIyMa TeHepaTopa;

UCKJIIOYAETCSl BIUSIHUE TOYHOCTH M3TOTOBJICHUS MAaKETa CTaTopa Ha MEepPEeKOCHI
MOJIIMITHUKOB, YTO TOBBIIIAET CPOK MX CITYKOBI,

CTaHOBUTCSI MaJIOBEPOSTHBIM PACCIOCHUE MaKeTa CTaTopa, HapylIeHHe Ma30Boi
U30JSIMUM W 3aMblkaHMe OOMOTKHM cTaTopa Ha '"maccy", 4ro HaOmrogaercss B
IKCIUTyaTalldd y KOMIIAKTHBIX TeHepaTopoB ¢upMbel Bosch. momyckaercs
MOBBIIIEHHAsA TemIepaTypa okpyxatouiei cpeasl (1o +100°C). Jlns HoBo# cepuun
IeHEepaTOPOB PEKOMEHJIYEeTCsl YBEIMUYEHHUE IEPEIaTOYHOrO OTHOILIEHUS MPUBOJAA
reHeparopa ¢ 2...2,5 10 2,5...3 u MakcuManbHO# pabouell 4acTOTHI BpPAIICHHS 10
15000... 18000 muH'".

YpoBeHb HaIpsKEHUST HACTPOMKHU PEryiasaropa HANpsDKEHUS] U TEPMOKOM-



MICHCAIUs IPUMEPHO TaKue ke, KaK U y KOMITAKTHBIX TeHepaTtopoB (upmel Bosch.
Tak, mns renepatropa Al3VI mpu TemmepaTtype okpyxkatomieit cpeast +20°C u
pexxume m3mepenns 6000 mun", Toke Harpy3ku 10 A u HarpeBe B TeueHue 15 MuH
OrOBapUBaeMbIil  JAuWana3oH  peryiaupyemoro  Hampsbkenun — 14,55+0,15B,

TepMokommencarus -10+£2 mB/°C.

I'enepaTopsl pupmbl Magnet! Marelli

B 80-x rogax ¢upma ocBomna ceputo reneparopoB AA125R co BcTpoeHHBIM
PETYISTOPOM HANPSHKEHHMS, OCHOBHBIE MTApaMETPhl KOTOPBIX MPHUBEACHBI B Ta0J. 5.
Tun reneparopa ¢ o00o03HaYeHHEM HOMHUHaIbHOrO Hamnpsbkenus (14 B),
HOMHHAJIbHOrO ToKa (45, 55, 65 A) u pupmMeHHOr0 HOMEpa TaHHON MOaU(UKALINN
(nammpumep, 63320001) yka3zaHbl Ha HaKJIEHKE HA [IXHAPUICCKON YaCTH KPBIIIKH
CO CTOPOHBI KOHTaKTHBIX KoJiell (ObUT BapuaHT OOO3HAYEHUS B JINThE Ha
TUTACTMaCCOBOM KOXKYyXe, 3aKPBIBAIOIIIEM

BBIIPSIMUTEIB).

Puc.24. O6muit Bun reneparopa AA125R ¢upmbl
Magneti Marelli

I'enepaToppl BBIYCKAKOTCA C TOM JKE CXEMOU

BKJIIOUEHHS, YTO U TeHeparopsl Bosch (cm. puc.0.a), u
C TeMH XK€ OO0O03HAauCHHSIMU BHEIMIHMX BBIBOAOB (B+ u D+). OOmwuii Bug
renepatopa AA125R nan Ha puc.24. B cpaBHenuu ¢ reneparopamu Bosch K1 u NI
y reneparopoB Magneti Marelli Mo>kHO OTMETHTH clieayromiee:

BeinpsimuTensHblid 010K (puc.25,a) KpenuTCcs HAa HApY>KHOM TOPLE KPBIIIKU CO
CTOPOHBI KOHTAKTHBIX KOJell. J[Ba TEII00TBOAA C paauaTOpaMy OXJIaKICHUS (U3
ATIOMUHUEBOTO CIUIaBa, HW3TOTOBJICHBI METOJOM OJKCTPY3UH) 3aKpEIICHBI Ha
pa3eISIonIeN IACTMACCOBOM MOHTa)kHOM 1u1are. IllecTh CUIOBBIX THOIOB B
dopme Tabnerku (puc.25,0) mnpuUNASHBl KOHTAKTHBIMH  IUIOMIAJKAMU K

TEIUIOOTBOJIAM M IIIMHAM MOHTaXHOM IUIaThl. TpH JIOMOJHUTEIBHBIX JUOJA



KOHCTPYKTHUBHO OOBEAUWHEHBI B OJHOM OJIOKE, KOTOPBIM pa3MelleH Ha OCHOBHOM
Oysioke W mpunaumBaercs K (a3HbIM IUIACTUHAM MOHTAXXHOM ILIaThl, a OOIIUi
"mTroc" TOTIOTHUTENBHBIX THOJAOB MMEET BHIBOJ TMOKHUM MPOBOJHUKOM C OTBET-
HOU 4acThlO oA IUIOCKUW mTekep6,3x0,8 MM. BoinpsMuTenbHbId 00K CHapyXu
3alllMIIEeH IUIACTMACCOBBIM KOXKYXOM, KOTOpBI Ha TE€HEeparopax MOCIEeIHUX

BBIITYCKOB 3aKPBIBA€T BECh TOPEL] KPBILIKH.

Taoaunua 5. OcHoBHbIE TapaMeTphl TeHepatopoB AAL125R

Tun Tok ornaun A npu HapyxHblii Macca (6e3 mkuBa),
JacTOTE BPAICHHUSI JTUaMEeTp CTaTopa, KT
1500mu= | 6000 MmuH MM

AAl12 | - 20 48 125...128 4..4,3
5R- | 45

14v - 22 57 125...128 4..4,3
55

- 35 68 125...128 4..4,3
65

Puc.25. a - BempsaMurenbHbId 070K TeHepaTopa AAIl25R, 6 - nmoms
Ta0JETOUHOW KOHCTPYKIMH: 1 - MOJOXKHUTENBHBIN TEIJIOOTBOA C BhIBOJOM "B+"
reHeparopa: 2 - OTpUIATEIbHBIA TEIIOOTBOMA; 3 -OMOJHUTEIBHBIN BBITPIMUTEIb
00OMOTKH BO30YXKJIEHUSI C BEIBOJIOM

Puc.26. VY3zen '"perynsaTop HampsbKeHUs —-IIETKOJAEpKaTenp'' reHeparopa

AA125R



Perynsatop nHanpspkenuss RTT 119AC B anroMUHHEBOM KOpIyce OOBEIWHEH B
HEpa300pHYI0 KOHCTPYKIMIO CO IIEeTKoiepKaTeneM (puc.26), UMeeT B KOJIOAKE JBa
OJIMHAKOBBIX IUIOCKMX HITEKEepHBIX BbIBoAa D+ (6,3x0,8 MM), OIMH M3 KOTOPBIX
OpeIHa3Ha4YeH Uil COEIMHEHMS C "IUIIOCOM TPEX JOMOJHUTENbHBIX IUOJOB, a
BTOPOM - JUJI NMOAKJIIOYEHUS KOHTPOJBHOHN Jiamnbl. CHATHE M YCTAHOBKA Yy3Ja
"perynsaTop HanpsHKCHHS-IIETKOJep)KaTeNb'"  OCyIIecTBIseTcss 0e3  pa30oopku
reseparopa.

IlleTkn npUMEHEHBl METHOTPA(PUTOBBIE C MOMNEPEUYHBIM CeueHUueM 4x7 MM.
Topmoxenne HapyKHOM OOOWMBI MOALIMIIHUKA CO CTOPOHBI KOHTAKTHBIX KOJIELL
OPOU3BOJUTCS C IMOMOIIBI0 PE3MHOBOI'O KOJIbI[A B MPOTOYKE THE3JA KPBIIIKH.
MakcumanbHast pabouass dacrtota BpamieHuss no 15000 mwmu". Perymupyemoe
HanpspKeHUe B KOHTPONbHOM Touke 14,45+0,15 B, Tepmokxommnencanus -3 MB/°C.

I'enepaTopsl pupmsl Lucas

OcBouB, OAHOW W3 TIEPBBIX MPOU3BOJCTBO T'E€HEPATOPOB MEPEMEHHOTO TOKa,
¢upma BBITYCTHIIA HECKOJIBKO HX CEpUH, IOCTOSHHO COBEPIIEHCTBYS CBOH
U3JIeNHsl IO KOHCTPYKIIMU M OCHOBHBIM 3JIEKTPUYECKHM Mapamerpam. B Tabin. 6
NPEJICTAaBIICHbl THIBI W TapaMeTpPbl OJHOM W3 TocheaHux cepuii — Al127,
BbIITycKaronierncs ¢ 80-X rogos.

Tun rerepaTopa ¢ 0003HAYCHHEM HOMUHAIBLHOTO HAIPSKEHUSI, HOMHUHAITBHOTO
Toka (ot 45 mo 72 A), HOMepa naHHOW MoaupHKAIMH, a Takke (PUpMEHHOU
AMOJIEMBI aBTOMOOWIISI YKa3aHbI HA HAKJICWKE HA IMUITHHIPUICCKON YaCTH KPBITIIKA
CO CTOPOHBI KOHTAKTHBIX KoJiell. ['eHepaTopsl, Kak MpaBUIIO, BBITYCKAIOTCS IO TOU
K€ CXeMe BKIIOYCHHMs, 4YTO M reHepatopbl Bosch (cMm. puc.6,a) m ¢ Temu xe
0003HaueHUsIMH BHEIIHUX BBIBOJMOB (B+ m D+). OOmmuii Bun reneparopa Al127
nokasaH Ha puc.27. B cpaBuenun ¢ reneparopamu Bosch K1 u NI y reneparopos
Lucas MO)KHO OTMETHUTH CIIEYIOIICe

Ta6auna 6. OcHOBHBIE TapaMeTpbl FeHepaTopoB cepun A127



Tun Tok ormaun A. mpu yactore | Hapyxnsiit ama- | Macca (6e3 mikuBa),
BpalICHUS: METp CTaTopa, KT
1500muH' 6000 mus' MM

Al12| -45 19 45 127 4
7 -55 24 55 127 4,2
-65 24 65 127 4,3

-70 25 70 127 4,3

-25 25 72 127 4,4

[Ipu pa3melnieHMM Ha BHYTPEHHEM TOPIIE KPBIIIKK CO CTOPOHBI KOHTAKTHBIX
KOJICII, BBIPSIMUTENbHBIN 070K (puc.28) MMeeT Ba aJlOMHUHHMEBBIX TEIIOOTBOJA
(pa3MelieHsl Apyr HajJ APYroM), B KOTOPBIE 3aIIPECCOBAHBI 10 TPU CHIIOBBIX JAHOA
C HakaTKOM Ha UWIMHAPUYECKOM Kopmyce (nuamerp mo Hakatke 10 MM B
cpaBuenuu ¢ 12,77 mm y Bosch). Ha cunoBom Osioke pasmerieH OJIOK U3 Tpex
JOTIOJTHUTEINIBHBIX JMOJIOB B IUIACTMAacCOBOM Kopmyce. Bce coeamHeHust cxembl
BBITIPSIMUTEIIS BBIITOJTHEHBI MANKOM.

Perynstop nanpsbkenust 21 TR (puc.28) B atoMUHUEBOM KOpITyce OObEIMHEH B
HEpa300pHYI0 KOHCTPYKIIMIO CO IIETKOJEp)KaTelieM, WMEeT BBIBOI '"Macchl"
(mpr>XuMaeTcs BUHTOM KPEIJICHUS K KPBIIIKE) U TIOCKUH mtekep 6,3x0,8 MM aiis
COeIMHEeHUS ¢ BbIBOAOM D+ BhimpsmurensHoro 6ioka. CHITHE U YCTAaHOBKA y37a
"peryisTop HanpsDKeHUs-IIETKoepkareib" kak u y Bosch ocymectisercst 6e3
pa300pku renepaTopa (J0CTaTOYHO OTBEPHYTH TPU BUHTA).

[lletkn  megHOrpauUTOBBIE €  TOMEPEUHBIM  cedeHueM  4x7  MMm.
[ITapuKONOAIIUITHUK CO CTOPOHBI MPHUBOAA MO HAPYKHOMY KOJBILY 3aBaJIbIOBaH

MaTepHaJioM KPBIIIKY (Kak y reHepaTopos Valeo).



Puc.27. O6muit Buj reneparopa A127 dbupmer Lucas

Puc.28. [leranu renepatopa A127 ¢upmsr Lucas: 1 - BeInpsMUTENbHBIN OJ10K: 2
- y3en "MeTKomepKaTellb - PEryIsaTOp HalpspDKeHUA'"; 3 - MOMEXOTOJaBUTEIbHBIN
KOHJIEHCATOp

[TogmmMnmHUK CO CTOPOHBI KOHTAKTHBIX KOJEI POJUKOBBIN, WIrOJIbYATHIN.
[InudoBaHHBIN KOHEIl Bajla HETIOCPEACTBEHHO PabOTaET MO WriiaM, B CBSI3U C YEM
npu pazdbopke u cOOpke reHeparopa 3Ty MOBEPXHOCTh HEOOXOJUMO TIIATEIHHO
o0eperarbh OT MEXaHHUUECKUX MOBPEKACHUMN U 3arps3HEHUSI.

MakcuMmanbHas pabouast yactoTta BpamieHus poropa 10 14000 mun'.

Perynupyemoe HamnpsixkeHHWe B KOHTposibHOM Touke 14,2+0,2 B, Tepmo-
koMmmeHcamus or —3 10—10 mMB/°C.

Bo Bropoii monoBune 80-x romos ¢upma Lucas, coxpaHuB cneuupuky

KOHCTPYKIIUU CBOMX T'€HEpaTopoB, Boiia B coctaB Magneti Marelli.

4.2. FeHepaTopbl ANOHCKMX ¢pmupm (Nippon Denso, Mitsubishi,
Hitachi)

[TpousBoacTBO TeHepaTopoB B SmoHME cocpemnoTodeHHo Ha (upmax Nippon
Denso, Mitsubishi u Hitachi.

[Ipo¥is n3BecTHBIE 3TAIBI PA3BUTHS TPAIULIMOHHON KOHCTPYKIIUMU C MPOTSKHON
BEHTWISIIIMEH, STMOHCKUE (QUPMBI MEpBbIMU B cepeauHe 80-X TOHAOB OCBOWIIU
MacCOBBI BBIIYCK CEPUN TE€HEPATOPOB KOMIIAKTHOM KOHCTPYKLHMH, KOTOpBIE

pacCMaTpuBarOTCs HUKC.



I'enepatopsl pupmbl Nippon Denso

Ota cepusi TEHEPAaTOpOB IMpU HOMHUHAIbHOM HampsbkeHuun 14 B nHa 0Oaze
HECKOJIbKUX pa3MepOB CTaTopa MMeeT HOMHMHAJIbHBIE BBIXOAHBIE TOKU 45, 5565,
70, 75, 80, 90 u 120 A. OO1muii BUJ OAHOTO U3 TUIIOB JAHHON CepUU MPEICTaBICH
Ha puc.29. Tun renepatopa (mampumep, 100211 - 4170), HOMUHAIBHOE
HanpspkeHue (12 B), dupmensblii HOMep, 3MOneMa aBTOMOOWIS (HampuMmep,
Toyota) m oOo3HaueHWE MITEKEPHBIX BBIBOJOB B Koyioake (Hampumep, |G, L)
yKa3aHbl HA HAKJICWKE Ha MWIMHAPUIECKON YaCTH KPBIIIKA CO CTOPOHBI MPHUBOJIA
(o603HaUeHHMST HA CaMOW KOJIOAKE OTCYTCTBYIOT). TwmoBas cxeMa BKIIFOUCHHUS
reHepaTopoB IMoka3zaHa Ha puc.6.B. Ilomumo "Maccel", reHepatopbl HMEIOT

CJICAYIOIHNEC BHCITHUC BBIBOALI C 0003HAYCHHEM

Puc.29. O6mwuii BUJ TEHEPATOPOB KOMITAKTHOM
koHcTpyKiuu Gpupmel Nippon Denso
B - cui10BOM BBEIBOJI JIUISI COEAMHEHUS C IUTFOCOBBIM

npoBogioM OoptceTd; L - BBIBOJ BCTPOEHHOTO

perynaropa HanpsHKEHUs 1JIsl COSUHEHHUS ¢ JIaMIION
KOHTPOJISI UCTIPABHOCTH;

S - BBIBOJ] BXOJHOM CETH PETYJIATOpa HANPSDKECHUS ISl COSTUHEHUS ¢ "TTFocoM"
OaTapeu;

IG - BBIBOm peryisiTopa HampspKEHUS U1 TUTAHUS 1eNed perynsaropa
HaANPsHKEHUS Yepe3 BBIKIIIOYATENb 3aKUTaHUs;

FR - BbIBog perynasiTopa HanpspDKeHHs JUIsl COEIMHEHHMST C  OOpTOBBIM
KOMITBIOTEPOM U CUCTEMOM 3JIEKTPOHHOT'O BIIPHICKA.

BreiBog "B" BunTOBO#, a "L", "S", "IG" u "FR" - mnockue mrekepsr 6,3x0,8 MM,
00bEIMHEHHbIE KOHCTPYKTMBHO B  IJJACTMACCOBOM  KOJIOJKE  pEryJisiTopa
HanpspkeHus.  Jlpyrue mpuMeHseMble BapHaHTBl CXEM  OTJIUYAlOTCA  OT
NPUBEACHHOW OTCYTCTBHMEM BBIBOJIOB S W FR. B cpaBHeHum ¢ KoMmakTHBIMU
reaeparopamu ¢upm Bosch u Valeo reneparopsr Nippon Dense oriauuaroTcs

CICAYIOIINM:



YCTAaHOBKA CTAaTOpa B KPBIIIKE CO CTOPOHBI MPUBOJA W CONPSDKCHHUE KPBIIIEK
aHAJIOTMYHBI TeHeparopaM Valeo ¢ TeM oTiMyueM, 4YTO TAKeT CTaropa co
nuMQOBaHHBIM HAPY)KHBIM JTUAMETPOM BXOJUT B TMPOTOYKY KPBIIMIKH TIO
ckop3sield mocanke (y Valeo ¢ rapantupoBaHHBIM 3a30poM). B cBs3M ¢ 3TUM
IIEHTpUpPOBaHKE cTaTopa He TpeOyercsa. OmHaKOo, TPU IKCIUTyaTallMi B YCIOBUAX
MOBBIIIEHHON BIIAXXHOCTH W 3arps3HEHHS] W3BJICUCHHE CTaTOpa W3 KPBIIMIKU TPU
pa30opke reHepaTropa MOXKET ObITh 3aTPYAHEHO H3-3a KOPPO3UU U 3arpsi3HEHUs
COMpHUKACAIOUIUXCS TOBEPXHOCTEH.

BBIIPSIMUTENIbHBIA ~ OJOK, PErylsiTOp HampsDKeHHsT W HIETKOJAEpXKaTelb
BBITIOJTHEHBI B BHUJE OTICIbHBIX KOHCTPYKTHBHBIX VY3JI0B, pa3MEIICHBI Ha
HapY>KHOM TOPIIE KpPBIIMIKK CO CTOPOHBI KOHTAaKTHBIX KOJIEIl M 3aKPBITHI
METAUTHYECKUM KOXXYXOM, CIY)KalllUM JIOMOJHUTEIBHBIM TEIUIOOTBOJOM BBI-
OPSIMUTEIBHOrO OJIOKA.

CaM BBITIPSIMUTEIBHBIN OJIOK COCTOMT M3 MOHTQXHOM IJIAThI U JBYX MEIHBIX
TEIUIOOTBOIOB, PACIMOJIOKEHHBIX APYTr Haa ApyroM. B BbgaBKax TEMIoOOT-BOJIOB
NpUIAsHbl  CHUJIOBBIE KopmycHble gauombl ¢upmer  Toshiba (puc.30). Ilpum
HEOOXOJIMMOCTH YBEJIIMYEHHUSI MOIIHOCTH HMCIOJB3YETCA JOMOJHUTEIBHOE IUICUO
BBIMPSIMUTEIIS, MUTAEMOE OT HYJIEBOW TOYKH OOMOTKH CTAaToOpa. DIIEKTPUYECKOE
COCIIMHEHHE DIIEMEHTOB OJIOKa B CXEMY OCYIIECTBISIETCS KOHTAKTHON CBapKO# ¢
IMIMHAMA MOHTQ)XHOM IUIAThl, KOHIIBI BBIBOJOB (a3 W HYJIEBOW TOYKH TMPHU-

ZKHUMAKOTCA BUHTaMH K KOHTAKTHBIM IIIOINaJKaM MOHTaKHOM IJIaThI

Puc.30. a - BeIIpIMHTEIbHBIA 070k.0 - muom ¢upmbel Toshiba renepartopa
Nippon Dense: | - orpuiiaTeabHblii TEWIOOTBO: 2 - MOJIOKHUTEIbHBIA TEIIOOTBO/

Puc.31l. Perynstop HampspkeHHs TEHEpaTOPHBIX ycTaHOBOK ¢Gupmbl Nippon



Dense

Perynsarop HanpsbkeHus (puic.31) BBINOJHEH B IDIACTMACCOBOM KOpIyce ¢
ATIOMUHUEBBIM OPEOPEHHBIM TEIJIOOTBOJOM, ITOMHMO BHEINTHUX IITEKEPHBIX
BBIBOJIOB OH MMeeT 4 BBIBO/A JIJII BHHTOBOT'O COSAMHEHUSI C COOTBETCTBYIOIIUMU
BBIBOJIaMH BBITIPSIMUTEIHLHOTO OJI0Ka W mieTkoaepxkatens. [Ipu orcyTcTBuM Tpex
JIOTIOTHUTENBHBIX ~ JIUOAOB  OOMOTKa BO30YXKIEHHS C  TOCIEI0BATEIbHO
COCIMHEHHBIM BBIXOJHBIM TPAH3UCTOPOM PETYJISITOpa BKIIO4aeTcs Ha "'+" um "—"
BHYTpHU reHeparopa. Cxema peryisitopa HanpsiKeHUs ¢ UCIOJb30BaHUEM CUTHAJa
ot (a3el reHeparopa u nomaum +" Ooprcetu Ha BBIBOA |G uepe3 BBIKIIOUATENH
3aKUTaHUsl o0ecreynBaeT (QyHKIIMOHUPOBAHHUE JIAMITBI KOHTPOJISI UCIIPABHOCTH H
YMEHBIIAET TOK pa3psaja akKKyMyJsTOpHOW Oartapen Tmpu HepaboTarolmeM
JIBUTATeJIe U BKIIOUEHHOM BBIKJIIOUATENE 3aKUTaHUs (CM. CXEMY Ha pucC.6,B).

[TomexonomaBUTENBHBIA KOHJEHCATOP pPa3MEIIEH B KOPIYCE pEryisropa
HaATPSDKCHMSL.

[IleTouHO-KOHTAKTHBIN y3€J TIIATEIbHO 3aIUIIEH OT MONaJaHus U3BHE BIard U
Ipsi3v, JJISI YEro HCIONb3YEeTCs pe3nuHoBoe ymuioTHeHue. llleTku mpumenstorcs
MeaHOrpaduTOBBIE, C MOMEPEYHBIM cedeHrueM 5x7 MM. JlomycTumas Temmeparypa
okpyxatomien cpenbl +90°C. MakcuManbHas pabouas 4acToTa BpalieHUs: poTopa
18000 muH'. Perymupyemoe HampspkeHUE B KOHTpoJbHOWM Touke 14,5+0,3 B,
TEPMOKOMIIEHCAIIHSI OTpULIATEIbHAS.

Kpennienne reHepaTopa Ha KPOHINTEHHE JBUTATENs OCYIIECTBISIETCS, Kak
MpaBWJIO, HAa OJHOM Jame, KOTOpas BBIMIOTHSETCS COCTABHOW W3 TMPUIIETAIOIIUX
Ipyr K apyry 'momynam" Ha KaxJOW KpBIIIKE, YTO IOBBIIAET KECTKOCTh

KOHCTPYKIIMH T€HEepaTopa U €€ BUOPOIPOYHOCTD.

I'eneparopsl pupmbr Mitsubishi

Cepust 3THUX TE€HEpaTOpOB NpPU HOMHUHAIBHOM HampsbkeHuu 14 B Ha Oaze
HECKOJIbKHX pa3MepOB CTaTopa MMeeT HOMHHAIBbHBIE TOKH 45, 55, 60, 65, 70, 75,
80, 90 m 110 A. OOmmii BHUI OJHOTO M3 THIIOB TI'€HEPATOPOB JAHHOM CepUU

NoKa3aH Ha puc.32. Ha nuinHApUYeCcKON YacTH KPBIIIKU CO CTOPOHBI KOHTAKTHBIX



KOJIEL] pa3MeEIaeTcs HakJIEHKa, Ha KOTOpPOM yKa3aHbl THUIl TEHEPATOpa,
HOMUHAJIbHbIC HAMNpSDKEHUST U TOK, (UPMEHHBIM HOMEp H 0003HAUYEHUE
IITEKEPHBIX HAPYXHBIX BBIBOJIOB B KOJOJAKe. TumoBass cxema BKIIOYEHUS
aHAJIOTUYHA TIpUBEIEHHON Ha puc. 6,6. [lomumo "maccel", TeHepaToOpsl UMEIOT
CJIETYIONTHE BHEITHUE BBIBOJIBI C 0003HAYCHUSIMU

B - cunoBotii BeiBOA "'+ 115 cOeAMHEHUS C TUTFOCOBBIM IMPOBOIOM OOPT-CETH;

L - BeiBOm "+" Tpex MOMOJHUTENBHBIX IHOJOB JIJIs
COEIMHEHHUS C JTaMIION KOHTPOJISI UICIIPABHOCTH;

IG - BbIBOA perynsTopa HanpsDKEHHUsS Il TUTaHUS
HEeNel peryasaropa HapsDKeHUs 4Yepe3  BBIKIII0YATElNb

3aKHUI'aHuA

Puc.32. O6mwmii Bug reneparopa pupmer Mitsubishi

Ha otrnenpHBIX MOAuUKAIUAX HMMEIOTCS  TaKkKe
BBIBO/IBI S M FR, HazHaveHue KOTOpBIX aHajgormyHo reneparopam Nippon Denso.
BeiBom B — BuHTOBOW, a jApyrue — 03TO IUIOCKue 1Tekepbl 6,3x0,8,
00beAMHEHHbIE KOHCTPYKTUBHO B IJIACTMACCOBOM KOJIO/IKE.

KoncTpykius v mapaMeTpbl KOMIAKTHBIX T€HEPATOpOB MuUilyOrcH ciieayronue

VYcraHoBKa cTatopa B KpbIIIKaxX Takas K€, Kak U Ha TeHepaTopax TpaJaUuIIMOHHOM
KOHCTPYKIIMM pa3inuuHbIX (GupM (MaKeT Kejne3a craropa 3axaT MEXIy
KPBIILIKaMH).

B omuH KOHCTPYKTHMBHBIM y3€1 OOBEIWHEHBI PETYISITOP HAIpsKEHUs,
IIETKO/IEPKATENb, BRIMPSIMHUTEIBHBINA OJIOK, TOMEXOMOIABUTEIbHbBIN KOHIEHCATOP
Y KOJIOJIKA C BHEIIHUMHU IIITEKEPHBIMH BbIBoJaMHu (puc.33).

BeinpsimutenbHbIi 010K 10 KOHCTPYKIIMU T0100eH 0JI0Ky reHeparopoB Magneti
Marelli ¢ Tem nume oTIMYMEM, YTO CHIIOBBIC BBINPSIMUTEIBHBIC DJICMEHTHI
pa3MmelnieHbl B IJJAaCTMAacCOBOM Kopmyce B (opMe mnapajuienenunena, a TpH
JOTIOTHUTENIBHBIX JIMOAa B IIWIMHAPUYECKOM IIJJACTMACCOBOM KOpITyC€ HE
o0benuHEeHbl B OAUH OJ0K. KOHTaKkTHBIE KOJIbI]a MEAHBIC WU U3 HEprKaBerolen

CTaJIM YCTAHOBJICHBI MCKAY TOPIOM pOTOpPa U IMOAIIHUITHUKOM



[IleTkn MpUMEHSIIOTCS MeIHOrpa-(pUTOBBIE C MONEPEUYHBIM CEYEHHEM S5X8 MM,

HIETKO/IepKATENIb PEAKTUBHOI'O THIIA.

Puc.33. OObenuHeHHbIA y3€n "BBIIPSIMUTENb, PETYIATOP HaNpPsDKEHUS,
meTKoxepkaTens" reHeparopoB ¢upmbl  Mitsubishi: 1 - Bempsimurens; 2 -
oMeXomoAaBUTeNbHbIH KOHIEHCATOP, 3 - PEryNATop HAINpPSHKEHUS C IIETKOAEp
xareneM; 4 - KoJoka co mrekepHbiMu BeiBogamu L. OC. S

Puc.34. Porop B cOope reneparopa d¢upmer Mitsubishi: 1 - BHyTpeHnHue
BEHTWJIATOPHI; 2 - IAPUKOMOIIMITHUKE FOPMO3HBIMU IJIACTMACCOBBIMH KOJIBLIAMU;
3 - MaciooTOoMHas mainba

Perynarop HampsbkeHus, BBINIOJIHEHHBIH B OJHOM KOpIyce CO IIEeT-
KOJep)KaTeleM M KOHCTPYKTUBHO CBSI3aHHBIM C BBIIPSMUTEIBHBIM OJIOKOM,
pa3MeniaeTcs Ha BHYTPEHHEM TOpPIE KPBIIMIKH CO CTOPOHBI KOHTAKTHBIX KOJEII.
Pa3memienue perynaropa moj KpbIIIKOi, a MOAIIUITHIKA CO CTOPOHBI KOHTAKTHBIX
KOJIEIl Ha KOHIE Bajla NPUBOAUT K CICAYIOIIMM KOHCTPYKTUBHBIM U
HKCIUTYaTallMOHHBIM MTPOOIeMaM:

3aTpyJHEHa OIEHKAa COCTOSHUS IIETOK W KOHTAKTHBIX KOJIL JUIsl TPUHSATHS
CBOEBPEMEHHOI'0 pEIIEHUS O 3aMEHE MEPBBIX U IPOTOUKE BTOPBIX, TaK Kak
TpeOyeTcst mosiHas pa30opka reHeparTopa.

cOopka reHeparopa 3aTpy/HEHa, TaK Kak CBOOOJHO BBICTYMAIOUIUE U3
MIETKOJIEpIKATENs MIETKH OYyT YIUPATHCS B TOPEIl MOAMIUITHUKA, YTO TPUBOIUT K
ux nonomke. IlosTomy mnepen cOOpKOW IIETKM ClEAyeT YTONHTh B KaHalax
HIeTKOJZiepKaTenss W 3apUKCUPOBATh WX B TaKOM TOJIOKEHHH C TOMOIIBIO
mTU(TOB, KOTOPBIE MPOMYCKAIOT Yepe3 CHeHaIbHbIe OTBEPCTHUS B TOPIIE KPBILIKH.

I[J'If{ 3TOM ICJIN B BBICTYIIAIOIICM KOHIC IICTOK TAKIKC BBIITOJIHCHBI OTBCPCTUA 110/



¢ukcupyroume mtudThl. [locie cOOpku WTUPTH YAANSIOT, U IIETKH OMYCKAIOTCS
Ha KOHTAKTHbIE KOJIbLIa. PekoMeHayeTcs NpUMEHATh WTU(QTHI U3 HENPOBOASIIETO
Marepuana (ToJCTasi JeCKa), T. K. €CJIM MO OIIUOKE BKIIOYUTh B CXEMY T'€HEPATOP C
HEYJIaJICHHBIM METAJUTMYECKUM IITH(PTOM, PETYJISTOpP HANPSHKCHUS BBIAJCT W3
CTpOSI BCJIEACTBUE KOPOTKOT'O 3aMbIKAHUSI OOMOTKH BO30YKICHUS.

OTPAaHUYMBAECTCS HApPYKHBIA [HAMETP 3aJHEr0 MOJUIMIIHUKA, KOTOPBIA HE
JIOJIKEH TPEBBIIATh JUaMEeTpa KOHTAKTHBIX KOJEll, TaK KaK B MIPOTUBHOM Ciydae
paz0opka reHeparopa 0e€3 MOJIOMKH HIETOK OyAeT HEBO3MOXKHA. Y MEHbIIICHHE
HapYy»XKHOTO JuaMeTpa IMOAIIUIIHUKA, B CBOIO OYe€pellb, COKpAIIAET CPOK €ro
CITY>KOBI.

TopMokeHHEe HapyXHOrO KOJIblla 3aJHEro IapUKOMOJUIMIIHUKA obecre-
YMBAETCA JIBYMs IUIACTMACCOBBIMU KOJIBIIAMM B MPOTOYKAX [0 HAPYKHOMY
JTMaMeTpy Kojblia (MPUMEHEH MOJIIUITHUK CTIeIUaTbHON KOHCTPYKIMH (puc.34).

Perynupyemoe HampsbkeHue B KOHTpoibHOM Touke 14,6..149 B, Ttep-

MOKOMIICHCAIIUs OTpuliaTeabHass (—7

_ MB/°C).

Kpemnnenue reHeparopa Ha
KpOHIIITEHHE JIBUTATEJIS
OCYIIECTBJISIETCS, KaK MPaBUIO, HA JBYX

Jrariax.

I'enepatopnl ¢pupmbl Hitachi

Cepusi 3TUX TEHEpPAaTOpOB  MpHU

Ll

E

HOMHUHaJIbHOM HanpsbkeHun 14 B Ha

0a3e HECKOJIBKHX pPa3MEepOB CTaTopa

nMeer HoMHHaJIbHBIE TOKH 50, 60, 65,
70, 80 u 90 A. O6muit BuA OJHOTO U3 TUIIOB JAHHOM CEpUU MOKa3aH Ha puc.3d.
[IIUTOK C OCHOBHBIMU CBEIEHHSIMH O T€HEPATOpPE AHAIOTMYHO IPYTHM MOJIEISIM
HAKJIEUBACTCS HA MWJIMHIPHYECKOW YaCTH KPBIIMIKH CO CTOPOHBI KOHTAKTHBIX

kosel. 1o anekTpuyeckon cxeme BKIIFOYEHHUs], IPUCOCAUHUTEIbHBIM pa3Mepam U



OCHOBHBIM TapaMeTpaM COOTBETCTBYIOIIME MOAU(UKAUN B cOOpe TeHEepaTOpOB
Hitachi u Mitsubishi B3ammo3amensembl. KOHCTpYKTHBHOE OTJIMYHE CBOJMTCS
TJIaBHBIM 00pa30M K HHOMY HCIIOJIHEHHUIO BBITPSIMHUTENbHOTO O70Ka (puc.30). On
COCTOMT W3 MOHT)XHOW IIaThl M JBYX PACIHOJOKEHHBIX IPYyr HaJ JIPyrom
TEIUIOOTBOJOB, B YIIyOJEHUSIX KOTOPBIX pa3MeEIIeHbl OEeCKOPIyCHBbIE MEepeXO bl
CWJIOBBIX JHO/IOB, 3aIIUIIICHHBIC TEPMETHKOM.

Puc.35. YcrpoiictBo reneparopa LR - 160 14V 60A ¢upmer Hitachi: i -
BEHTWISATOPBI; 2 - BBIIPSIMUTEIbHBIA OJoK: 3.8 - IapUKONOAMMIHUKH, 4 -
PETyIATOp HANPSDKEHUS CO MIETKOoAepkareneM; 5 - potop; 6 - crarop; 7-mkus; 9-

CTPCIIKaMHM YKa3aHbl HAIIPABJIICHUS ITOTOKA OCAKAAIOIICTO BO3AyXa

Puc.36. OObenuHEHHBIM  y3el  "BBIIPSAMHUTEIBHBIN  OJIOK,  PETYJIATOP
HaTpsDKEeHMsI, IeTkojaepkarens" reHeparopa LR - 160 14V 60A: | -
BBIIPSIMUTENIbHBIA OJIOK: 2 - PEryjisiTOp HampsuKEHUs CO LIETKOAep KaTenem; 3 -
BBIBOJIHAS KOJIO/IKA CO IITEKEPHBIMH BhIBOAaMH L 11 S

Puc.37. Oommit Bua reaeparopa 10SI - 100 pupmer Deico Remy
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Puc.38. Ycrpoiictso reneparopa 12SI - 100 ¢pupmser Deico Remy: 1 - cratop; 2
- MAPUKOIOAIIUITHUAK: 3 - IIETKOoJAepKaTelb; 4 - yIJIOTHEHUE MOAIIUITHUKA: 5 -
POJIMKOBBIN (MTOJIbYATHIN) MOIIMITHHUK; 6 - TTOJIOCTH JUIS CMa3KH MOAIIUITHAKA: 1 -

BBINIPSIMUTENIbHBIN OJIOK

4.3 NeHepaTopbl hupmbl CLUA (Deico Remy u Motorcraft)
Benymue ¢upmer CIIIA Deico Remy (General Motors) u Motor-craft (Ford)

BBIITYCKAIOT aBTOMOOMJIbHEIC T'CHCPATOPHI, OTJINYaromuccs OCHOBHBIMH

nmapamMeTpamMu 1 KOHCprKHHCﬁ.

I'enepaTopsl pupmbl Deico Remy

B npou3BoacTBeHHON ramme 3Toil GupMBbI Hanbosee pacnpocTpaHeHHOH B 80-¢
roasl Oblia cepusi reHepatopoB Sl (mepBwle OykBbel cioB "System integral”-
WHTErpajbHas CHUCTEMa, MOJIYIUBIIAs TaKOe HAa3BaHUE B CBS3U CO BCTpPaMBaHUEM
perynsaTopa HaNpsDKEHUS B KOHCTPYKIHMIO TeHepaTtopa). TWmbl W OCHOBHBIC

napaMmeTpbl FTEHEPATOPOB CEPUM MPEICTaBIECHbI B Ta0a. 7, oOmmii Bua Ha puc.37, a



BHYTPEHHEE YCTPOMCTBO Ha pucC.38.

Taéauua 7. OcHOBHBIE TapaMeTpbl reHepaTopoB cepuu Sl

Tun Tok ormaun A. ipu yacrore | Hapyxueiii | Macca
BpaIllCHUS TuaMeTp (6e3
1600MuH 6000 MmuH | cTatopa, MM | IIIKKBA),
KT

10SI-100 23 63 140 4,8
12S1-100 30 66 140 5,1
30 78 140 51

30 94 140 5,1

15S1-100 35 70 150 6,1
40 85 150 6,1

17S1-100 45 108 150 6,1
27S1-100 44 80 168 7,2
30 100 168 7,2

[To crangapty CHIA TOKOCKOpPOCTHasi XapaKTEPUCTHKA aBTOMOOMIBHBIX
reHepaTopoB, MOMUMO HOMHUHAJIBHOTO TOKa OT/Iayu npu yactote Bpamienus 6000
MHUH-', ONpEAeNseTcs TOKOM OTJAaud NpH MHUHUMAJIbHOW YacTOTE BpallCHUS
XOJIOCTOTO XOJa JBUTATeNs, YCiaoBHO mnpuHATod 3a 1600 muH-' (¢ yuetom
MepeaTOuHor0 4Yucia MOpuBOAa), 4YTO W YyKazaHo B TaOmuie. CBeneHust o
reseparope (HOMHMHAJIbHOE HAaNpsKEHUE, HOMUHAJIbHBIA TOK, (PMPMEHHBIH HOMED)
Ha re”epaTopax ¢upm CIILIA 00bIYHO yKa3bIBaIOTCS Ha HapyKHOW MOBEPXHOCTHU
KPBILIKA CO CTOPOHBI MpPHBOJA CHOCOOOM JHThs. [IpuMeHsieMble Ha JIErKOBBIX
aBTOMOOWJISIX T€HEpaTOphl cepuM S| BBITIOIHEHBI 1O OJJHOM 3JIEKTPUUECKON cxeme
(aHanornyHa ToOKa3aHHOW Ha puc.6.0). [lomumo "macchel" reHepaTOpbl WMEIOT
CJIEIyIOLIME BHEUTHUE BBIBOJIBI C 0003HAYEHUEM:

BAT - cunoBoil BUHTOBOW BBIBOJ JJIsi COCAMHEHHUS C IUIFOCOBBIM ITPOBOIOM



ooprceru;

1 - mnnockuit wTekepHbld BbIBOX (pasmep 6,3x0,8 mMm) "+" or Tpex
JOTIOJTHUTENBHBIX TUOJIOB JIJISl COSAUHEHHSI C JJAMIION KOHTPOJIS UCIIPABHOCTH;

2 - TUIOCKMH INTEeKepHbIH BBIBOJ (pasmep 6,3x0,8 MM) BXOAHOW IeTH
peryyiaTopa HanpspKeHus (OTJeNIeHa OT BHIXOAHON CETH), HAPSAMYIO COEIUHSAEMBIi
¢ "+" 6opTceTu (0OBIYHO BO3JIE AaKKYMYJISITOPHOM OaTtapen);

R - mrekepHbIi (B OCHOBHOM KPYTJbI) BBIBOA (pa3bl OOMOTKH cTaropa s
MOJKITIOYEHHS TaXOMeTpa U Jp. (YCTaHABIMBAETCA MO TPEOOBAHUIO 3aKa3UUKA).

K ornuuurenpHBIM OCOOEHHOCTSM KOHCTPYKIIMM M OCHOBHBIX ITapaMETPOB
reHepaTtopoB cepuu S| OTHOCUTCS cleayrolee:

gucio nomocoB 12 (reneparopsl 15SI u 17Sl), 14 (reneparopsr 10SI u 12Sl),
16 (renepatopsi 27SI) B TO BpeMsi Kak y TeHEpaTOpPOB OONBIINHCTBA APYTUX GUPM
TOJBKO 12 moMI0COB, MO/ MOMIOCAMU YCTAHABIMBACTCS MPOTHUBOIIYMOBOE KOJIBIO
W3 QIIOMUHUEBOTO CIUIaBa, CWJIOBOW BBINIPSMUTEIBHBIN OJIOK M OJOK Tpex
JIONIOJTHUTEIBHBIX JAMOJ0B aHAJOTHYHBI MMPUMEHsAEMBbIM Ha reHepartopax Magneti
Marelli u pasmemensr B 3aanern kpoimke (puc.39). CoenuHenue ¢ ¢azamu
OOMOTKH CTaTOpa — BHHTOBOE BCTPOCHHBIN PETYIATOpP HANPSHKESHUS BBIIOJHEH B
TUIACTMACCOBOM Kopityce. ETo BBIXOTHOW TPaH3UCTOP BKIFOYEH MEXITY OOMOTKOMN

BO30YyXJIeHUd U "Maccoil".

Puc.39. BuyTpeHHuil BujJ 3aJHEN KpPBIIIKA B
cobope remepatopa IOSI - 100 1 -
BBITIPSIMUTEIIBHBIA OJIOK: 2 - JIONMOJTHUTEIbHBIN

BBITIPSIMUTENIb OOMOTKU BO30OYXKACHUS: 3 - PEryJis-

Top HampspkeHusi: 4 - pesuctop 40 Om: 5- merko-
Jepxarenb; 6 - TIOMEXOIOJAaBUTENbHBIM KOHACHCATOP, 7 - WTOJbYATHIN
TIOJIIITUITHUK

JI1st COOpPKHM CXEMBI PEryJIATOp UMEET KOHTAKTHI JIsl BHHTOBOT'O NIPYKUMA | JIBA
IUIOCKUX INTEKEPHBIX BBIBOJA, SBJSMIOMIMECS BHEIIHMMH BbIBOJaMHU 1 u 2

reHeparopa. BxonHas ympapisitoniasi 1enb OT/AENIEHa OT BBIXOJHON U MOCTOSHHO,



MUHYSI BBIKJIIOUATENb 3aKUTaHUsI, BKIIIOYeHa Ha '+" OOpTCeTH, B TOM YHUCIIE U MPU
HepaOoTaroleM aBuraresie. B 1ensax cHKeHus paspsiia HEOTKIIOYEHHOU OaTtapen
IIPU JUIUTEIbHOM CTOSIHKE, MOTPEOIEMbI BXOAHOW LENbI0 TOK CHYXKEH 10 J0JIeH
MWUIMAMIIEPA, BBIIPSIMUTENb, PErYJIATOP HANOPSDKEHHST W IIETKOJEp KATelb
pa3MeIleHbl HA BHYTPEHHEM TOpLE KPBIIIKH CO CTOPOHBI KOHTAKTHBIX KOJIELI, YTO
UCKJIIOYAET JOCTYN K HUM 0e3 pa300pKu reHepaTopa U CO3JaeT psj CBSI3aHHBIX C
ATUM Npo0JieM (OMMCaHbI B pa3Jiene 10 FreHepaTopam

dbupmber Mitsubishi), mexay "+" Tpex AUOIOB JAOMOJHUTEIBHOIO BHIIPSIMUATEIS
1 "Maccoi" Ha BUHTAaX KPEIUICHUS PEryisTopa HAIpPSDKEHUS U IETKOAEp KaTems
O] KPBIIIKOW yCTaHOBJIEH MPOBOJIOYHBINA pe3uctop Ha 40 Om, npeaHa3HaueHHbIN
JUISL paclUMpPEeHMs] JTMAarHOCTUYECKUX (PYHKUUN JamIbl KOHTPOJISA HCHPABHOCTHU
(curHanuzanus oOpbiBa LEMU BO30YKICHHS IPU paOOTAIOIIEM JIBUTATENE)

[Ilerkn — wmenmHOrpaUTOBBEIE C pPa3MEPOM IMOMEPEYHOTO CEUYCHHS S5SX8 MM
[ToAIIMITHUK €O CTOPOHBI KOHTAKTHBIX KOJIELl — WIOJbYATBId, KaKk U Yy
reHeparopoB Gupmsl Lucas.

Kpermienne mkuBa M BEHTWIATOpAa oOecledMBaeTCsl 3aTSDKKOM raiiku 6e3
UCIOIb30BaHUs IIMOHKU JJIs YCTAaHOBKM Ha KPOHILUTEHHE ABUIaTeNsl T€HepaTop
UMEET OJIHYy Jamy C MocaJodyHbiM pa3mepoM 50,7 MM, HampoTHB KOTOpPOH
pa3MelaeTcs yxo MOJ HATSDKHYHO IIaHKy. KpoMme TOro Ha Topiie KpBIMIKH CO
CTOPOHBI KOHTAaKTHBIX KOJIEIl BBIIIOJIHEHO Pe3b00BOE OTBEpCTHE Mo 60aT M8 nis
JOTIOJTHUTENIBHOT'O KPEIJIEHUsI TeHepaTopa Ha aBuratene. MakcumaibHas padoyas
yactota Bpamenus 12000 wmun-'. JlomycTuMBIif JAMana3oH TeMIepaTyphbl
OKPYXKYIOIICH Cpe/ibl B MECTe yCTaHOBKH reHeparopa ot -40 go +95°C.

PerynupyeMoe HanpspKeHHE B KOHTPOJIBHOM TOUKE B XOJIOJAHOM cocTosiHUU 14,5
B (cpennee 3HaueHue), TEPMOKOMIICHCAMSI — TJIyOOKO OTpHIaTeIbHAs
(17mB/°C).

Crnenyer oTMeTuTh, uTo (unuan ¢upmsl Deico Remi BeimyckaeT reHepaTopbl
AQHAJIOTUYHOM KOHCTPYKIMU BO PpaHLMM, OTIUYAIOIIMECS OT OCHOBHOM CEpUHU
MEHBIIMM HAapYKHBIM AHAMETPOM Tpu HOMUHAIBHOM TOoke 70 80 A u cxemoii

BKJTFOUCHHMS 110 puc.0.a. OOmuii BU Takoro reHeparopa npencrasieH Ha puc.40. C



koHIa 80-x ro0oB Ha cMeHy cepuu S| mpunuiu renepaTopbl HOBOHM cepum CS ¢
MOBBIICHHBIMU ~ TIOTPEOUTENbCKUMU ~ KadecTBamu. Cepus 0003Ha4YeHA IO
3ariaBHBIM OykBam cjoB '"charging system" - 3apsgHas cucrema. Turbsl u
OCHOBHBIE TTapamMeTpsl reHepaTopoB cepuu CS npuBeneHsl B Tabi. 8, a oOmuil Bu

TUITMIHOT'O I'CHEPATOpPA, €ro OCHOBHBIC Y3JIbI U JICTAJIN ITOKA3aHbI HA pI/IC4O

Puc.40. OO6mmii Bujg reHeparopa Deico Reiny
(paHITy3CKOro MPOU3BOICTBA

[Mudper B 0603HaAUEHUH TUIIA TE€HEPATOPA OTPAKAIOT

HapYXXKHBIA JUAMETp TakeTa craTopa, Ha 0a3e KaxKJ0ro
U3 KOTOPBIX BBIMOJHEHBI OT JIBYX 10 Tpex Moaudukanuii mo mnapamerpam
TOKOCKOPOCTHOM XapaKTEPUCTUKHU. ['eHepaTophl pacCuMTaHbl HA MOBBIIICHHYIO
4acTOTy BpalleHHUs, B CBA3M C 4YEM OTJaya reHepaTopa Ha XOJOCTOM XOAYy
nBuratens ykazana B Tab6iu. 8 nmpu 1800 mun". ['enepaTopsl BBITyCKAIOTCS C IBYMS
BapUaHTAMHU DJJEKTpuueckux cxeMm (cm. puc.6.B). Ilo mnepBomy BapuaHTy
reHepaTopbl HUMEIOT, KpoMme '"Macchl', CIIEQyIOIIMe BHEUIHHWE BBIBOABI U HX
0003HaYeHUs

BAT - cunoBoil BUHTOBOW BBIBOJ JJIi COCAMHEHHUS C IUIFOCOBBIM ITPOBOIOM
oopTcery;

S - BBIBOA BXOIHOHW IEMH PETyJIATOpa HANpPsDKCHHS (OTIElIeHa OT BBIXOTHOM
1eMn) JUIsl BKIIOYeHUs Ha '+ GaTaper, MUHYS BBIKIIOUATEIb 3aKUTaHUS;

F - BBIBOJI perynsaropa HanpsKeHUs U1l BKIIFOYEHUST Ha OOpPTOBOM KOMITBIOTED;

P - BeIBOA OT (ha3wl g moaum CUrHAIa Ha TaXOMETP, WIH JPYroe YCTPOHCTBO
C MakCUMaJIbHOM Harpy3koi He 6onee 1 A (Ha cepuu Sl Obu10 4 A);

L - BBIBOJ OT peryiasaropa HaNpsDKEHUS [JIS BKJIIOYEHHUS JIaMITbl KOHTPOJIS
UCIIPAaBHOCTH.

BmecTo KOHTpONBHOM Jlammbl (€CM Ha aBTOMOOWJIE €€ HET, a YCTaHOBJICH
BOJIbTMET)), JOIMyCKaeTcsl BKIOYeHUE Ha BbIBOA L compotuBienus ot 35 no 560
Om. KpoMe Toro oroBapuBaercsi BO3MOXKHOCTb BKJIIOUEHHS IMapajuiesIbHO JIamIle

conpoTuBieHuss Ha 560 OM s oGecriedeHus: BO30YKJI€HUS reHepaTopa B ciydyae



NeperopaHus JIaMIIbI.

Tabauna 8. OcHOBHBIE MapaMeTpsl reHepaTopoB cepun CS.

Tun Tok ornaun A, npu Hapyxwusbiit nua- | Macca (0e3 mkuBa),
4acTOTE CpaIlECHUs: METp CTaTopa, MM KT
1800 6000 muH'
MHH-
CS121 20 61 61 4
43 74 74 4
CS 130 26 85 85 4,6
50 100 100 4,6
62 105 105 4,6
CS 144 48 108 108 6
63 120 120 6
83 140 140 6

Bropoii BapuaHT cxeMbl OTIMYAETCSl OTCYTCTBUEM BbIBOJA F 11 MOAKIIIOUEHHUS
OOpTOBOr0 KOMIIBIOTEpA, BMECTO HEro umeercs BbiBOJA 1 oT pe-tabauna 8.
OcHoBHBIE TapaMeTpbl TeHepatopoB cepunu CS perynsTopa HampsOKEHHS s
BKJIFOUEHHSI Ha '+ OOpTCETH 4epe3 BBIKIIOYATENb 3aKUTAaHUS HAINpPSMYIO WU
gyepe3 compotuBieHue He Oomee 50 Om. Bce BHemrHme BBIBOmBI, Kpome BAT,
BBITIOJIHEHBI B BUJIE€ IUIOCKUX IITEKEPOB YMEHBIIEHHOTO pa3Mepa U pa3MEIlEHbI B
OJIHOM IIACTMACCOBOM KOJIOAKE B KOPILYCE PEryJsiTOopa HanpshKeHus. [ enepaTtopsl
0 JBYM BapHaHTaM KOMIUJIEKTYIOTCA HEB3aUMO3aMEHSEMbIMH PETYIsATOpaMu
HaIPSKEHHUS.

Jlnst aBTOMOOWMIIEH C 3JEKTPONOJIONPEBOM BETPOBOro cTekia (upMa Ha Oasze
reHepatopoB AByX TUNoB CS 130 u CS144 npemnaraer MoguduKaluu ¢ BAHTOBBI-

MU BBIBOJIaMH TpeX (pa3 oOMOTKH CTaTOpa, K KOTOPHIM MOJKIIIOUAOTCS JIEMEHTbI



oborpeBa B COUETaHUU c
AIEKTPOHHBIMHU OsoKkaMmu

YIPaBJIEHUS U KOHTPOJIS.

Puc.41. T'eneparopsr CS-130

¢upmbr Deico Remy: a - oOmiwuit

Bun: O - porop, B -
BBITIPSIMUTEINIBHBIM  OJIOK, T - pEryJsiTop HampspkeHus: 1 - MoJoXUTenbHbIN
TEIIOOTBO/, 2 - OTPHUIATEIBLHBIN TETUIOOTBOT

B cpaBuenun ¢ cepueit S| renepatopsl HOBOM cepunt CS MMEIOT CIETyIOITHE
0COOEHHOCTH KOHCTPYKIIMU U MAPAMETPOB:

HauOOJbIIIee 3HAYCHHE HOMHUHAIBHOrO TOKa yBenmuueHo co 108 mo 140 A y
CONOCTaBUMBIX II0 BJEKTPHUUECKUM XapAKTEPUCTUKAM TE€HEPATOPOB CHUKEHBI
Hapy X HbIM nuamerp (Ha 20 mMM) Uit OOJIerYeHUs] MX YCTAHOBKU Ha JBUTATENISX
aBTOMOOWJIEH C OrpaHMYEHHBIM TOJKAMOTHBIM TPOCTPAHCTBOM M Macca (Ha
0,8...1,5 kr)

KOHCTPYKIIMSI paccuuTaHa Ha Oojiee BBICOKHE JOMYCTUMbIC 3HAUEHUS YaCTOTHI
Bpamenuss (15000 muu-' mpomomxurensHo W 18000 MuH' KpaTKOBpEMEHHO),
NOBBILIEHHYIO TeMIiepaTypy okpyxatomen cpeast (+105°C npotus +95°C y cepun
SI)

BBINIPSIMUTENIBHBINA OJI0K BBITIOJTHEH HA OECKOPIYCHBIX CHIIOBBIX CTAOUIUTPOHAX,
Nepexo/ibl KOTOPBIX 3alMIIEHbI FepMETUKOM. [I0IOXKUTENbHBIA TEIIOOTBOA M3
AJTIOMHUHHMEBOIO CILJIaBa C Pa3BUTOMN MOBEPXHOCTHIO oxJyiaxkaeHus (puc.41,B) uepes
TOHKYIO H3OJIAIIMOHHYIO TPOKIAAKY MPUKUMACTCA K IJIOCKOMY MEIHOMY
"MaccoBOMY'" TEIMIOOTBOAY, KOTOPBIA KOHTAKTHUPYET C BHYTPEHHEH TOPLEBOM
MOBEPXHOCTBIO KPBIIIKA CO CTOPOHBI KOHTAaKTHBIX KOJEI[ C HCIOJIb30BaHUEM
TETUTONPOBOISAIICH CMa3KH (Tak ke KaK U Y HOBBIX reHepaTopoB ¢pupmMbl Valeo)

BBIBObI 00OMOTKH craropa IPHUIIAUBAIOTCA K COOTBCTCTBYIOIIMM BbIBOAAM



BBIIIPSIMUTENIBHOTO OJI0Ka

oOMoTKa BO30OyXmeHusi compotuBieHuem 1,8 OM c mocnemoBaTenbHO
BKJIFOUEHHBIM BBIXOJHBIM TPaH3UCTOPOM pPETYJsATOpa HANPSIKEHUS NpPH  OT-
CYTCTBUU JOTOJHUTEIIBHOTO BBIIPSIMUTENS BKJIO4YaeTrcs Ha "+" u "—'" BHyTpu
rereparopa. Pa3psa Oarapen Ha 3Ty Lienb MOJHBIM TOKOM NpU HepaOoTaroliem
JIBUTATEJIE UCKJIOYAETCA 3a CUYET KOHCTPYKLUU PEryjasTOpa HANpPSDKEHUS W €ro
AIEKTPUUECKOM CBsI3U ¢ (Pa3oilt 0OMOTKHU cTaTopa

B CXEME peryusTopa HMeeTcs DJEKTPOHHOEe pene, o0ecrneynBarolee
(YyHKIMOHUPOBAHKE JTaMIIbl KOHTPOJISI UCTIPABHOCTH C YYETOM IO/Ia4d CUTHAja OT
¢da3pl  reneparopa. Jlamma CUTHAIM3UpPYET O MHOTMX HEHCIPABHOCTAX
reHepaTOPHON YCTaHOBKH, TAKUX KAaK pa3pbIB LIEMH BO30YKIEHUS, HEUCIPABHOCTH
perynaropa HanpsiKEHUs, MOBBIIIEHHBIN U TOHUKEHHBIA YPOBEHb PETYJIHPYEMOTO
HaTPSKEHUS

BBIXOJIHOWM TPAH3UCTOP PETYNISATOPA HANPSKEHUS BBIMOJIHEH IO CIEHHAIBHOM
TEXHOJIOTMH, OOecIeYnBaoIIeii MoHmKeHHoe naaenue Hanpspkenus (0,6 B), urto
CHIDKAET IMOTEpH B PEryIsITOpPE, €ro HarpeB M YIY4lIaeT TOKOCKOPOCT-HYIO
XapaKTEepUCTUKY TreHepaTopa. B To ke Bpemsi Takod TpaH3UCTOp 00Jagaer
MEHBIIIEH CTOMKOCTBHIO K nepeHanpspkeHusM (He 6osiee 40 B), 3amuTy oT KOTOPBIX
OCYUIECTBIISIIOT CUJIOBBIE CTAOMIIMTPOHBI BBIITPSIMUTENBHOTO OJI0Ka

rerepatopsl CS121 u CS130 umeroT KOMOMHUPOBAHHYIO CUCTEMY BEHTHIISIIIUH.
[ToMrMO OOBIYHOTO HEHTPOOEKHOTO BEHTHIIATOPA HA MIPUBOJHOMILIKHBE, Ha TOPILIE
poTopa CO CTOPOHBI KOHTAKTHBIX KOJIEL] YCTAHOBJEH JONOJHUTEIbHBIN
IEHTPOOEKHBIN TIACTMACCOBBIA BEHTWISITOP TUIA "Oenndbe Koseco', KOTOphId
3aXBaThIBAET YAaCTh MMOTOKA BO3/YyXa MOCIE OXJIAXKICHUS BBIMPSIMHUTEILHOTO OJI0Ka
U peryisiTopa U BBIOpAchIBa€T €ro HApPyXKy uepe3 JIOOOBbIE YaCTU OOMOTKH
cTaTopa, TeM caMbiM oxjJaxjaas ux. OOMOTKa cTaTopa CO CTOPOHBI NPHUBOAA
OXJaXJaeTcd TOTOKOM BO3/lyXa, BXOIAIIMM BHYTPb T€HepaTropa 4Yepes
BEHTWISIUMOHHBIE (MOJAMYCKHbIE) OKHAa HAa LMJIMHAPUYECKOW YacTH NepeaHen
KPBIIIKU

CO CTOPOHBI KOHTAKTHBIX KOJICH, BMCCTO HIOJbYATOI0 IPUMCHCH IHapHKOBBIﬁ



MNOJIIUITHAK C JIBYXCTOPOHHUM pE3MHOBBIM YIIJIOTHEHHEM U pa3MelleHHuEeM
Hapy»HOTO KOJIbIa B TO(QPUPOBAHHOM CTAJIBHOM pa3pe3Hoil o0oiiMe uiIu
IIJJACTMACCOBOM BTYJIKE

HNOJIIMITHUK CO CTOPOHBI MPHUBOJA 3aKPEIUIEH B THE3AE KPBIIKH METOJ0M
3aBaJIbLIOBKY MaTepuaia KpbIIIKH 110 TOPIY MOJUIUITHUKA

IIETKH — 3JIEKTporpauTHbIE, CeUeHUEeM S5X8 MM OTIeNbHbIE Y3JIbl U JEeTalu
reHepaTopoB cepuii CS u S| HeB3auMo3aMeHsIeMBbl.

B mocnennee Bpems mosBIINCHE MoaAMQHKAIMU TeHepatopoB cepuu CS, mo

KOHCTPYKIMH aHAJIOTUYIHBIC KOMIIAKTHBIM I'CHCpATOpaM Bosch

I'enepaTopsl pupmsl Motorcraft

Puc.42. OO0uwmit BUT

reHeparopa - (a), u peryiusTopa

Hampsbkenust - (0),  dupmbl

Motorcraft.

3a BpeMs BBIITyCKa
a) 6) reHEepaTOPHBIC YCTAaHOBKH OTOMU

(GbupMBI MPONLIN MPAKTHYECKH TE )K€ OCHOBHBIE ATAIbl COBEPIIIEHCTBOBAHUS, YTO U
reHepaTopbl BEAYIIUX EBPOMEHCKUX U SAMOHCKUX (Gupm. CoBpeMEHHbIE Cepuu
reHEepaTOpPOB BHITIOJIHEHBI Ha 0a3e CTaTOPOB C HAPYKHBIM JAHAMETpoM mnakera 134
u 155mMm. IlepBOHayanbHO TE€HEPATOPHl  BBIMYCKAIUCh C  BBIHECEHHBIM
TPaH3UCTOPHBIM PETYJIATOPOM HampspkeHud. OOWwuMid BUA OJHOTO W3 THIIOB
reHepaTopa mokazaH Ha puc.42,a, a peryiasropa HampsbkeHus - Ha puc.42,0.
HomuHanbHbIM TOK OOJIBIIMHCTBA T€HEPATOPOB, HAXOASIIMXCS B HACTOALLEE BpEMS
B okcrutyataruu, coctasiser 70, 90 u 100 A mpu Hapy>KHOM AMaMETpe cTatopa —
155 wMm. DOnekTpuueckass cXemMa TE€HEpPAaTOPHOM YCTAHOBKM aHAJIOTMYHA
NPECTaBICHON Ha pUC.6.B C TEM OTIUYMEM, YTO OOMOTKa BO30YXIAECHHUS OJHUM

KOHIIOM coeluHeHa ¢ '"maccor". ['eHepaTopbl HMMEIOT CIEAYIOIIME BHEIIHUE



BBIBOJIBI:

BAT - cunoBoii BUHTOBOW BBIBOJ JJIsi COCAWHEHUS C IUIFOCOBBIM MPOBOAOM
o6optcern; GRD - BuHTOBO# BBIBOX "Macch';

FLD - miockuii MTEKEPHBIN BBIBOJA OOMOTKH BO30YXICHHUS (BTOPOW KOHEI
0OMOTKH COEAUHEH ¢ "Maccoi'" BHyTpu reHeparopa), pazmep — 6,3x0,8 mM;

STA - mmockuii TeKepHbIN BBIBOJ (ha3bl OOMOTKH CTaTOpa reHepaTopa, pasmep
— 6,3x0,8 MMm.

O06a mTekepHbIX BBIBOJA Pa3MELIEHbl HA KOPITYCe IIETKOJIEPKATeNsl U BBIXOMAST
Hapy)Ky 4€pe3 OKHO B KPBILIKE CO CTOPOHBI KOHTAKTHBIX KOJIEII.

Perynstop nHanpsibkeHus, kpoMme '"macchl'! Ha Kopmyce, uMeeT 4 IUIOCKUX
IITEKEPHBIX BbIBOAA pazMepoM 6,3x0,8 mm:

S - nns coenuuenus ¢ BeiBoAoM STA TeHepaTopa U MUTaHUS TaXOMETPa,;

F - nnst coequnenus ¢ BeiBogoM FLD reneparopa;

| - n1ns BKIIFOYEHUS JIaMITbl KOHTPOJISE UCIIPABHOCTU T'€HEPATOPHON YCTAaHOBKH,
IIPU  OTCYTCTBHUM KOTOPOU
BKJIFOYAETCS PE3UCTOP;

Puc.43. BeinpsiMuTenbHbIN
0JIok reHepaTtopa  (QUPMBI
Motorcraft (a), quon dhupmbl
Toshiba (0): 1 -

MMOJIOKUTEIHHBIU

@) 6) TEIIO0TBOJL, 2 -
OTPHILATETbHBIM TEIIIOOTBOJ

A - BBIBOJI BXOJJHOM LI€NU U BBIXOAHOI'O TPAH3UCTOPA PETYJATOpa HANPSHKEHUS
JUTSL IPSIMOT'O BKJTFOYEHUS Ha "'+ aKKyMyJIITOPHOU OaTapeu.

[Ipy oTCyTCTBUM JOMOJHUTEIHHOTO BBIMPSAMUTENS OOMOTKHM BO30YXKIACHUS
cXeMa peryisTopa HamnpsDKEHUs, coepiKalas AJIEKTPOHHOE pelie YIpaBiICHUS U
nojiydaromiasi CurHaj ot ¢asbl reHeparopa, obecrneduBaeT (PYHKIIMOHMPOBAHUE
KOHTPOJIbHOHM JIaMITbl M UCKJIIOYAeT paspsj OaTaped Ha Ienb BO30YKIEHUS Npu

Pa3OMKHYTOM BBIKJIFOYATCIIC 3AXKUT'aHUA. KOHCprKTI/IBHOG HUCIIOJTHECHUC



reHepaTopa XapakTepHu3yeTcs CISAYIOIIUM:

BBIMIPSIMUTENIbHBIN  OJIOK  (puc.43,a) uMeeT JBa MEIHBIX WJIM CTaJbHbBIX
TEIUIOOTBO/A, Pa3MENMICHHBIX B OJHOW IUIOCKOCTH W 3aKPEIUICHHBIX Ha 0O0Ien
MOHTQ)XXKHOU IIJIaTe C CIPECCOBAaHHBIMHU IIMHAMHU W BBIBOJAMU JIJIsi COOPKH CXEMBI
BHIIpSIMIICHHSI. B KadecTBe BBIMPSIMUTEIBHBIX JJIEMEHTOB MPUMEHEHBI JUOJBI
¢upmer Toshiba B nmmuuaapuyeckoM kopmyce (puc.43,0), KOTOpbIE TOHBIIIKAMU
NMpUNIAUBAIOTCS B YIUIYOJEHUSX TeruiooTBoAoB. B renepatopax Ha 90 m 100A
OXJIXKJIAI0IIasi TTOBEPXHOCTh MOJIOKHUTEIBHOIO TEIMIOOTBO/Ia YBEJIWYEHA 3a CUET
JOTIOTHUTENIBHOTO OpeOpeHus. B TemnooTBoabl 3anpeccoBaHbl BHEIIHUE BBIBOBI
reneparopa BAT u GRD

BBITIPSIMUTEIIBHBIN OJI0K M HIETKOJIEpKATEIh Pa3MEIlCeHbl HA BHYTPEHHEM TOPIIC
KPBIIIKA CO CTOPOHBI KOHTAKTHBIX KOJICIl, YTO HCKIIIOYAeT JIOCTyH K HHUM 0e3
pa30opKu reneparopa

Ha COOpaHHOM TEHEpaTOpe KPBIIIKH MOCAJOYHBIMU MECTaMU OIMUPAIOTCS Ha
TOPLIEBYIO M HAPYXKXHYIO HUIUHAPUYECKYIO TTOBEPXHOCTh BBICTYMAIONINX IJIACTUH
B IICHTpPE MaKeTa craTopa (aHaJOrMYHO reHeparopam Bosch)

MNOJIIIUITHAK CO CTOPOHBI KOHTAKTHBIX KOJICI] WTOJbYaThlid, BHYTPEHHUM
KOJIBIIOM CITYKHT I1arnda Bajia MKWB U BEHTUJISATOP KPEMATCs 6€3 MIMOHKH

IICTKH TMPUMEHEHBl —
ANIEKTpOrpaduTHbIE c
pazmepom MONEPEYHOT O

ceueHusd 4x7,5 MM.

o Puc.44. OOwmwuii  BUnX
a) 6)
re€HEPATOPOB bupmbl
Motorcraft: a - co BCTpOGHHBIM pEryJIATOPOM HANpPsDKEHUs, O - KOMIIAKTHOM
KOHCTPYKIIUH
C 1985 r. pupma MmonepHU3MpOBaia TeHEPATOPHI IEPBOI CEpUU, BCTPOUB B HUX

PEryJisTOp HANpPSKEHUs, KOHCTPYKTUBHO OOBEIMHEHHBINH CO IIETKOJEPKATEIIEM.

DTOT y3€ell 3aKperuisieTcss Ha Hapy>KHOW MOBEPXHOCTU 3aJJHEU KPBIIIKU, B CBS3U C



yeM o0OecreunBaeTcsi BO3MOXKHOCTh €ro CHSTHS M YCTaHOBKH 0e€3 pa30opku
reHeparopa. OOmuMii BUA TAaKOro TeHepaTopa TMpeACcTaBlieH Ha puc.44,a.
I'enepaTopbl CO BCTPOCHHBIM PETYJISTOPOM HAMPSIKEHUS HMEIOT CIIEIYIOINE
BBIBOJIBI:

B+ - cunoBoil BeIBOA "+" IS BKIIOYEHHS IUIIOCOBOrO IPOBOAA OOpTCE-TH
(CIIBOGHHBIH IITEKEP YBETUYCHHOTO pa3Mepa);

STA - mockuii mTEKepHBIM BBIBOJA a3kl OOMOTKH cTaTopa i I0Jadu
CUTHAJIa HAa TaXOMETP U COEAMHEHUS C BBIBOAOM S perynstopa. Oba 3TH BhIBOJA
KOHCTPYKTHUBHO pa3MeElIeHbl B IUIACTMACCOBOM KOJIOJKE, BBIXOASIIEH B OKHO
KPBIIIKYA F'eHepaTopa;

A - 00beIMHEHHBIN BBIBOJ OOMOTKHM BO30YX/A€HUS (BTOPOW KOHEL] COETUHSETCS
¢ "maccoil" uyepe3 BBIXOJAHOW TPAH3UCTOP) W BXOJHOM LEMH pEryssiTopa
HANpsLKEHUS T IPSMOro BKIIIOUEHMs Ha '+ OaTapen;

1 - BBIBOJ ISl BKIIFOUEHHMS JIAMIBI KOHTPOJSI MCIIPABHOCTH, MPH OTCYTCTBHH
koTopoit Bkitouaercs pesuctop 330...500 Om (st oOecrieueHus moa-Bo30yKACHUS
reHeparopa);

S - BeIBOA ana coeauHeHus ¢ BbIBOgoM STA dasel reneparopa. Ilmockue
IITEKepHBbIE BBIBOJIBI A, 1 1 S 00beIMHEHBI BO BTOPOI IJIaCTMACCOBOM KOJIOJIKE Ha
KopIyce y3na '"IIETKOJepKaTenb-peryystop HamnpsbkeHuss'". Ha stom xe ysie
CHapy>XM BBIIIOJHEH B BHUJE BHUHTAa BBIBOJ OOMOTKM BO30yxaeHus F, mnpu
3aMBIKAHAHM KOTOPOro Ha 'Maccy'" IIyHTHUPYETCS BBIXOJHOW TPAaH3UCTOP U
NIPOBEPSIETCS UCIPABHOCTH IEMU BO30YXKICHUS (PEKHUM TOJTHOTO BO30OYKICHUSA).
B03MOKHOCTB Takoil IPOBEPKHU € MOMOIIBIO CIIEIHMAIIBHOTO IIyTa Yepe3 OTBEPCTUE
B KpBIIIKE WU 3alUTHOM KOXYXE MPEIyCMOTpPEHA Takke B reHeparopax Deico
Rerni (cepus Sl) u Nippon Denso.

Ha tperbem atane pazsutrums ¢ 1990 r. ¢pupma Havayia BBHIITYCK T'€HEPaTOPOB
KOMITAKTHOW KOHCTPYKIIMU C HOMUHAJIBHBIM TOKOM 0T 85 110 130 A.

4.4. T'enepaTopsl w:kHOKOpeiickoii pupmbl (Mando u Poong Sung.)

ABTomoOuy, BeimyckaeMbie B FOxHol Kopee KOMILIEKTYIOTCS, B OCHOBHOM,

reHepaTopaMu MECTHOTO TIPOU3BOJICTBA, TIIaBHBIM 00pazoMm ¢upm Mando u Poong



Sung.

I'eneparopsl pupmbr Mando, B wactaoctr, AR175AA14V75A 1o yCTpoCTBY
aHanmoruuHbl reHepatopam ¢upmbel Mitsubishi koMmakTHONW KOHCTpYKIWH, T.€.
UMECIOT J[BA BCTPOCHHBIX BEHTWJISATOpA, HAPYKHBIH auamerp cratopa 128 mm mu
CXEMY C TpeMsl JOMOTHUTEIBHBIMH JHOJAMU JUIS TIUTAaHUSI OOMOTKH BO30YKICHUS
(puc. 6,6). Kpome BbiBOIa "Macchl", reHepaTOpbl UMEIOT 3 BHEIIHUX BbIBOjJAa B —
CHIIOBOIA ()

L — as BKIIFOUEHHS] KOHTPOIBHOM JIAMIIBI

S — BXOJIHOM II€TIH PEryJsiTOpa HAMPSHKCHUs s coenuHeHus ¢ (+) 6arapeu

BriBonibl L u S mitekepHbie, 00beIMHEHHBIE B OJJHOM TIACTUKOBOM KOPOOKE.

I'eneparopsr ¢upmbel Poong Sung tuma K-740 14V 55A TpaauumoHHON
KOHCTPYKIIMU C OJHUM BEHTHJISITOPOM Ha IIKWBE aHAJOTHYHBI MO KOHCTPYKIIHH
reneparopam Hitachi co cinemyrommmu 0ocoOEHHOCTSMHU: K cXxeMe Ha puc. 6,6
n00aBIIeH PE3UCTOP C MOCIENOBATEIHFHO BKIIOYCHHBIM Pa3eIUTEIbHBIM JHOIOM,
KOTOpbIe coenuHA0T (+) BBIIPAMUTENS OOMOTKHM BO30YyxaeHus ¢ (+) GopToBoii
CeTH uepe3 BhIBOI R i mepBoHaYabHOTO BO30YKIEHHS TeHepaTtopa. Pe3uctop
BCTPOEH B IIETKOJEpXKAaTellb TeHeparopa. Ha Topiie KpBIMIKK CO CTOPOHBI
KOHTAKTHBIX KOJICI] pa3MEIICH BaKyyMHBIH HACOC KOHJIUIIMOHEPA, IPUBOAUMBII BO
BpalllcHWE OT MUIMIEBOr0 KOHIA Bayia. J[JIs 3amMThl KOHTAKTHBIX KOJICI[ OT
3aMaclIMBaHUs, B KPBIIIKY YCTAaHOBJICHA pe3uHoBas Mamxkera. CO CTOPOHBI
KOHTAKTHBIX KOJIEIl TPUMEHEH NOJIINIHUK CKOJBXKEHUS B BUJC BTYJIKH U3

OponH3orpaUTOBON KOMITO3HITHH.



5. OBCIOY/KNUBAHUE 'EHEPATOPHBIXYCTAHOBOK B
IKCINVIYATAIIMN

OO6cnyXuBaHUE COBPEMEHHBIX T€HEPATOPHBIX YCTAHOBOK CBEJAECHO K MUHUMYMY.
OnHako uX 3KCIUTyaTanus TpedyeT cOONIOACHHs] HEKOTOPHIX MPABWI, CBSI3aHHBIX,
TJIaBHBIM 00pa30M, C HAJTMYUEM B HUX 3JIEKTPOHHBIX 2JIEMEHTOB.

1. He nmomyckaercsi padoTa reHepaTOPpHOH YCTAHOBKHM € OTKJIKYEHHOM
AKKYMYJISITOPHOI OaTapeeil. /laxke KPATKOBPEMEHHOE OTCOEAUHEHUE AKKYMY-
JATOPHON 0aTapeu mpu padoTalIeM reHepaTope MOKeT MPUBECTH K BBIXOAY
3JIEMEHTOB PeryJsiTopa HaNnps:KeHUs U3 CTPOsl.

2. He nmomyckaercsi mojcoelMHeHHe K OOpPTOBOIi ceTM HMCTOYHHKOB
JIEKTPOIHEPrud 0o0paTHOM moJsspHOocTH (MJIKOC Ha ''macce'), 4TO MOKeT
NMPOM30MTH, HAaNpuMep, IMPH 3amycKe [IBUraTeJs OT MNOCTOPOHHeH
AKKyMYJISITOPHOM OaTapemn.

3. He nonmyckarwrces j1100ble NPOBEPKH B CXeMe FeHepPaTOPHOH YCTAHOBKH C
NOAKJIIYEeHUEM UCTOYHHKOB MOBBINIEHHOT0 HANIPsi:keHus (Bbie 14 B).

4. Tlpn npoBeAeHMH HA ABTOMOOWJIE 3JIEKTPOCBAPOYHBIX PadoT KjieMMa
"Macca' cBapoOYHOro anmapara J0J’KkHA ObITh COeJUHEHAa CO CBapUBaeMoi
peraablo. IlpoBoga, uaymme K reHepaTopy M PeryJiToOpy HanpsKeHUsi
cjieyeT OTKJIKYUTD.

[Ipu oOcCHyKMBaHMM TE€HEPATOPHBIX YCTAHOBOK CJEAYET MPHUAEPKUBATHCS
pPEKOMEHAIMH, Tpe/IaraéMbIx (GUPMON-U3TOTOBUTEIEM aBTOMOOWIIS.

[lepen BbIe31OM PEKOMEHYETCSl IPOBEPUTH PAOOTOCIIOCOOHOCTh T'eHEPATOPHOM
YCTAaHOBKH MO KOHTPOJLHOM JamIie, YCTAHOBJICHHOW Ha maHenu npudopos. Ilocme
BKJIFOUEHUS BBIKJIFOYATENS 3aKUTAaHUS 10 3allyCKa JABUTATENsl KOHTPOJIbHAS JlamIia
TOPUT, YTO TO3BOJIAET MPOBEPUTH €€ paboTocnocoOHOCTh. [lpu HOpMalibHOM
paboTe reHepaTopHOl YCTAHOBKM KOHTPOJIbHAS JlaMIla IMOCJE 3alycKa JABUTaTeNs
racHer. K coxxanenuto, kak ObUIO MOKa3aHO BBIIIE, 3T Jamila HE CUTHAIU3UPYET
00 OTKa3e peryasiropa HampsHKEHUs TMpU KOPOTKOM 3aMbIKaHUU BHYTPHU

BBIXOAHOI'O TpaH3HuCTOpAa. HOBTOMy IMOJIC3HO 1ICPCJ BbLIC3OM B3IJIIHYTH Ha



OOpTOBOI  BOJNILTMETpP, €CIM OH HUMeeTcda. Y HOpMajgbHO paboTaroien
TCHEPaTOPHOW YCTAHOBKM TMPH CPEIHMX 4YacTOTaX BpAIlEHUS JBHUTaTElNs
HanpsOKEHUE MO BOJBTMETPY AOKHO JexaTh B mpeaenax 13,5..15 B. UYepes
16...20 ThIc. KM mpobOera, a B HEKOTOPBIX CIIydasX M PaHbIIEC PEKOMEHIYETCS
IPOBEPUTH HATSXKEHUE MPUBOJHOTO PEMHS U MPU HEOOXOJUMOCTHU MOATIHYTH €rO.
Eciu nHa aBTOMOOMIE mpUMEHseTcs OOBbIUHOE TPAAMIMOHHOE KpEIUIeHHE
reHeparopa M KIWHOBOH peMEeHb, TO €ro HaTaAr Ha OOJBIIUHCTBE THUIIOB
aBTOMOOWJIEH JIOJKEH OBITh TaKUM, YTOOBI MPOTHO BETBH MPH CUIBHOM HaXKaTUH
O6ompmnM  mambiieM coctaBisn 10 mm. Ecnm HaTsbKHAs IUTaHKa MMEET 1O
BHYTpEHHEH mpope3n 3y04aTyr0o Hape3Ky, IO KOTOpPOM IepeMeniaeTcs
npoduIpoBaHHAS raiika, ee 3aTIKKY clexyer IPOU3BOAUTH
JMHAMOMETPUYECKUM KIIFOUOM. YKa3aHUe, 10 KaKUX yCHIIUHN CIIeIyeT 3aTsIruBath
npoQUINPOBAHHYIO TailKy TMNPUBOAUTCA B HMHCTPYKIMH IO SKCIUTyaTaluu
aBTomoOws1. Harmpumep, y aBTomoo6mieiit BMW 520i ato ycunue cocrassier 7 H-
M, y aBromobmiterr Audi 80 mist HoBoro pemust — 8 H-m, craporo - 4...5 H-m, B
3aBHCUMOCTH OT THIa JIBUTarens. HaTsokeHue IMOJMKIMHOBOTO PEMHsSI OOBIYHO
OCYILECTBIISICTCSI HATSDKHBIM pOJIMKOM. boinee monpoOGHO o crocobax HaTsKEeHUs
PEMHSI H3JI0KEHO B CleayromieM paszene. OMTHOBPEMEHHO C POBEPKOW HATSKCHHS
PEMHS PEKOMEHyeTCS TPOBEPHUTH MPOYHOCTh KPEIUICHUs TeHepaTopa Ha ABUraTe-
Je, HaJeKHOCTh KPEIUICHUS OTXOSIINX OT HETO MPOBOIOB U MPU HEOOXOIUMOCTH
OYUCTHUTH TeHepaTop oT rps3u U mbuth. Yepe3 50...60 Teic.km mpobera, a 3atem
gyepe3 Kaxabie 25...30 TBHIC.KM MpOBEpPAETCS M3HOC IIETOK, a TaKXKe COCTOSHUE
KOHTAKTHBIX KOJIEI[ ¥ MOAIIUIHUKOB. B GONMBIIMHCTBE KOHCTPYKIMNA CHATHE y3I1a
HIETKOJIEpIKaTeNs, KOTOPbI OOBIYHO OOBENMHEH C PEryJIsTOpPOM HaIlpsLKEHUS,
BO3MOKHO 0O€3 CHSTHSI reHeparopa c JBurarens. boigee moapoOHO O JAeMOHTaxke
meTKoxepkaTenss cMm. paszzaen "Pazbopka m cOopka reneparopa’.MI3HOmIEHHBIE
MIETKH TOAJIekKAT 3aMeHe. MUHUMaNbHO AOMYyCTUMOE BBICTYNAHHE INETOK W3
HIETKOJIepKaTeNsl yKa3aHO B HMHCTPYKIMM IO OKCIUTyaTalldd aBTOMOOWIS. Y
reHepatopoB ¢upmbl Bosch, wHampumep, oHO coctaBimser 5 MM, y GUPMBI

Mororola - 4 mm, y ¢upmer Hitachi - 10,5 mm. ®upma Lucas nomyckaer



MUHMMAQJIBHYIO BBICOTY WIETOK 5 MM, Ha TeHepatopax Mitsubishi merku
3aMEHSIOTCS, €CJIM HAaHECEHHas Ha HUX JIMHUA, OIPAaHMYMBAIOIIAS W3HOC,
BBICTYIIAET U3 HIETKOJIEpKATENsl MEHee, yeM Ha 2 MM. B cirydae 3aemnanus meTok B
LIETKOJEPKATENE OTBEPCTUE LIECTKOAEPKATENA CIEAYET NPOTEPETHh BETOLIBIO,
CMOYEHHOU B HEITWJIMPOBAaHHOM OeH3uHe. Eciii MOBEpXHOCTh KOHTAKTHBIX KOJIELl
3arpsi3HeHa, TO UX TaKXKe MIPOTHUPAOT OCH3MHOM WU APYTUM PACTBOPUTEIIEM.

IIpn cunpHOM OOropaHMM W M3HOCE CIEAYeT 3a4MCTUTh KOJblla MEIKON
g oBabHOM KypKol. Cleayer UMETh B BUAY, YTO BCE ONEpALUU, CBA3aHHbIE
¢ 00CIy)KMBAaHUEM LIETOYHO-KOHTAKTHOIO y3JIa T€HEpaTopa CIeAYEeT IPOU3BOIUTh
Opv OTKJIIOUEHHOM aKKyMyJsTOpHOW OaTtapee. HempusTHOCTHM CBsA3aHHBIE CO
CTUPAHUEM MAMATH B JJIEKTPOHHBIX YCTPOWCTBAaX, BO3HHUKAIOIIHNE HAa HEKOTOPBIX
TUTIAX aBTOMOOWJIEH MPU TaKOM OTKIIFOUEHUH, MOKHO MPEAOTBPATUTh, IPOU3BES
Iepel TAaKUM OTKIIOUYEHUEM OIPOC CONEP)KAHUA INaMATH C IOCIECAYIOIUM €€
BOCCTAHOBJICHHEM. TaKyr0 ONEpari0 MOXKET BBINOJHUTH CTAHIUSA TEXHUYECKOTO
00CITyKUBaHHSI.

CocTosiHME MOAIIMITHUKOB MOYXHO IPOBEPUTH, Bpalas poTop IeHeparopa OT
PYKH IIPU CHATBIX IIETKAaX W IPUBOJHOM peMHe. IIpy HOpMaJIbHOM COCTOSHUU
NOJUIMITHUKOB BpalleHUE Baja JOJDKHO MNPOUCXOJUThH IUIaBHO, O€3 3aeqaHuM,

CWJIBHOTO JIIO(TAa, IIIyMOB U IIETYKOB.



6 . PEMOHT 'EHEPATOPHOM YCTAHOBKHU

6.1. IIpenpeMOHTHAS IMATHOCTHKA U MOJAT0TOBKA reHEPATOPHOIA

YCTAHOBKHU K PEMOHTY

I'enepatop, CHATBHIN ¢ aBTOMOOWJISI, TOJIBEPralOT HAPYyKHOMY OcMOTpy. Ecim
Hapy’KHas IIOBEPXHOCTb TIE€HEpaTopa HKMEET 3HAYUTENIbHbIE MOBPEKICHUS,
HarpuMep, TPEIIUHbl Ha KPBIIIKaX WX NP BpaAllEHUH Bajla PYKOH ONIYIAOTCS
3aeaHusl, TO TeHepaTop MOJICKUT pa30opke Oe3 MperBapUTENbHBIX UCIIBITAHUM.
Ecnu ke HapyXHbBIE OCMOTp HE BBIABWI JEPEKTOB, TO CIEAyEeT MPOBEPUTH
rEHEpaToOp Ha CHEHUAIbHOM CTEHAE. OJJEKTpUYECKas CXeMa sl IPOBEPKHU
reHepaTOPHBIX YCTAaHOBOK IMpejacTaBieHa Ha puc.51. I'eHepaTop mpuUBOIUTCS BO
Bparnienue ¢ yactrorod 2500...3000 muH', BeIKIIIOUaTENIh SA2 HAXOAUTCS TIPU I3TOM
B BBIKJIIOUEHHOM TMoyioxkeHuu, a SAl - Bo BkimoueHHoOM. [lpu BO30ykneHuun
reHepaTropa — KOHTposibHast Jlamna HL gomkHa moracHyth, BoidbTMeTp PV
MOKAa3aTh HAIPsKEHUE, MPEBBIIIAIONICE HANPSHKEHUE aKKyMYJISATOpHOW Oarapewu;
amnepmerp PA - 3apsinsbiii Tok. Ecniu Bo30yX1eHUs HE MPOU30MIET, TO MPOBEPHTE
COCTOSIHUE IIIETOK M KOHTAaKTHBIX Kojel. Ecli OHM uchpaBHbI, yCTAaHOBUTE Ha
reHepaTop 3aBEIOMO UCIPABHBIN PETYJISITOP HAMNPSHKEHUS U OBTOPUTE MPOBEPKY
Ha cTeHae. Ecinu reHeparopHas ycCTaHOBKa BO30YIUTCS, MPUYMHA OTKa3a -
HEUCIIPABHBIN pEryasiTop HamnpsbkeHus. [Ipu ucnblTaHuM cienyer MpOBEPUTH
reHepaTop Ha COOTBETCTBHUE MAapaMETPOB TO-KOCKOPOCTHOW XapaKTEPUCTUKHU Tpe-
OyeMbIM 3HAYCHUSIM YyKa3aHHbIM Ha ASTHUKETKE TIeHepaTopa, B HHCTPYKIHUU 10
AKCIUTyaTallii aBTOMOOWIIA M B 3TOM KHure. IIpu Takoi mpoBepke 0e3 Harpy3ku
BEIKITIOUaTeNh SAZ BBIKIIOYECH, a C Harpy3koid — BKIIOUYEH. B ciydae, ecnu
reHeparop He BO30yKJaeTcs WIA €CIM  [apaMeTpbl  TOKOCKOPOCTHOM
XapaKTEPUCTUKU JIAJICKU OT TPeOyeMBbIX BEIMUMH T'€HEPATOP CIEAYET OTIPABUTH B
pemoHT. Ilepen peMOHTOM Ha CTEHIE MOrYT OBIThb OIPEAENIEHbl HEKOTOPBIE

NPUYUHBI OTKa3a TeHepaTopa, B YaCTHOCTH, MTPOBEpEeHa paboTa €ro BBHIPSIMUTEIIS.



JIJist 3TOro Ha CUJIOBOW BBIXOJl T'€HEpaTopa MOJKIIOUYaT ocuusuiorpad. Ocuui-
JIOTpaMMBl clieyeT HaOJt01aTh NP OTKIIIOYEHHOW OaTapee, TOKe Harpy3ku ... 15
A n yacrorax Bpamenusa 2900...5000 mun-". Ha puc.52 nokas3aHbl OCHUIIOTPAMMBI
HanpsDKCHUS TeHepaTropa TpW HOpPMajabHO paloTaromeM W  OTKa3aBIIeM
BhIIpsAIMUTENbHOM  Onoke. Ha  cremae Moxker  ObITh  IpoBepeHa U
paboTOCIIOCOOHOCTh peryisTopa HanpsokeHus. [lnst sToro ycraHaBiuBaercs
yacToTa BpaleHus reueparopHoit ycranopku 6000 mun-', maercs Harpyska 3...5 A.

[Ipu 3TOM HampsiKeHue reHepaTopa 1o BOIbTMETPY PV J0IKHO OBITH B Mpezenax

HOPMBL
o A VAVAVAVA
B+ SA2!/ a)
(e 1 O 11 e

2 AT AL
1 L 1 1 6)

Puc.51. Dnektpuueckas cxema YCTAaHOBKM JJISI HUCHBITAHUM T'€HEPATOPHOMU
ycranoBku: G - I'eneparop: OB - akkymynstopnas Gatapes: HL - xoHTponbHas
namna mourHocThio 3...6 BT; Rl -peoctar narpys3ku reneparopa: R2 - pesucrtop
(MOXXeT OTCyTCTBOBaTh): PV - BOJIbTMETp, IS HW3MEPEHHUS HaNPSKCHUS
rereparopa; PA - ammepmerp ansi M3MEpeHHs TOKa Harpys3ku renepatopa: SAM,
SA2 —BBIKITIOYATENH

Puc.52. OcmwmiorpaMMbl BBIXOJHOTO HAaNpsDKCHHSI TeHeparopa. a - TIpH
UCOPABHOM  BBIIPSMUTEIBHOM OJIoke, © - 1pH
BEIIPSIMUTEIIBHOM OJIOKE C BBIMIEAIIAM W3 CTPOS

AUO0J0M

6.2. Pa3zboopka u cOopka reneparopa

Puc.53. Custue y3ma '"perymsaTop HampsDKEHHS- IIETKOJEpXKaTens' ¢



rereparopa Bosch

HeucnpaBHas reHepaTopHas yCTaHOBKa TMOJICKUT pa30opke, 3ameHe
OTKa3aBIIMX Y3JIOB W JETalled HWCIpaBHBIMHU, COOpPKE W TPOBEPKE Ha CTCHIE.
HauGomnee gacTo, kak B SKCIUTyaTaIluu, TaK U IPU PEMOHTE MIPUXOAUTCS CHUMATh U
YCTaHABJIMBATh PETYIATOP HAMNPSDKCHHS, MIETKOAEp)KAaTelIh CO  IIETKAMH,
IPOU3BOAUTH 3aMeHy IIeToK. [loaToMy BhIlIE€yKa3aHHBIE OIEpaIiu MPUBEICHbBI
HanboJIee Mo IPOOHO.

B nHauane pa3060opku reHepaTOpHOM YCTaHOBKH CIEAYET BHIHYTh IIETOYHBIN y3€Il.
B npoTtuBHOM ciiyyae npu CHATHM 3aJHEH KPBIIIKK OYyyT MOBPEXKACHBI METKU U
HnieTKoAepkaTesib. ECIu €CTh 3alIUTHBIM KOXKYX IIETKOJEpKATeNsl, TO TMepe.
CHSITHEM IIETOYHOTO y3J1a OH CHUMaeTcs Y OOJIbIIMHCTBA T€HEPATOPOB. HAPUMED
y Bosch, Valeo. Magneti-Marelli, Lucas perynsTop HampspkeHHS M IIETKOJIEP-
’KaTellb CO MIETKaMU BBHITIONHEHBI B BUJE €MUHOr0 Oioka. [[s cHsATus 3TOrO y371a
(prc.53) oTBepHUTE BUHTHI €ro KperuieHUs (IOKa3aHbl CTPEIKAMH) U U3BJICKHUTE
ero u3 3ajaHer kpblkd. [locie 3Toro peryasarop HanmpspKEHHS JIETKO OTIENSIeTCs
ot merkoaepxkarens. [llerku 1 (puc.54) BeIHUMAIOTCA W3 LIETKoJepx aTens 4 u
npr  HEOOXOJMMOCTH WX 3aMCHBI IIETOYHBIC KaHATUKH 2 OTIAWBAIOTCS
NasyIbHUKOM OT IIMH IIETKoAepkarens. Y psaa remeparopoB (Lucas mpexHux
BbITyckoB, Motorola) perymsarop HanpsbkeHUsS KpPEHMUTCS  OTACIBHO — OT
merkoaepxkarens (puc.55). B 3toM ciiydae oTBepHHUTE BHHTBI 1 KpEIUICHHS
peryisaTopa HanpsHKEHHsI, OTKITIOYUTE BBIBOJIBI 2 PEryJsiTOpa CHUMHUTE PETYIIATOp,
OTBEpHHUTE BHUHTHI 4 KperuieHus MeToK (puc.55,0) wim BUHTBL 5 KperuieHUs
mieTKkoaepxarens (puc.55,r), BeIHBTE MIETKH (puc.55,0) wim meTkoaepx arens. Y
reHepatopHeix yctaHoBok Mitsubishi, Hitachi, Deico Remy perymnsrop
HaNPSDKCHUS, BBIOJHCHHBIM 3a0HO C IICTKOACpI)KATEIEM, pa3MEIIeH BO
BHYTPEHHEH I10JIOCTU 3aHEN KpbIIKUA. VX cHiATHE U

YCTaHOBKAa BO3MOXHBI TOJIBKO IIOCIIE DPa30OpKu

—
[AV]

reHeparopa.

Puc.54. KoHcTpyknms meToyHoro ysia reHeparopa Bosch: 1 - merkm, 2 -



IIETOYHBIC KAHATHKH, 3 - IPYKUHBI, 4 - IMETKOIEePKATEITh

[Tocne cHATHS peryiasTopa HAMpsOHKEHUS MW IIETKOJEpKAaTeNs CO IIeTKaMHu
pa30opKka OCYIIECTBIsECTCS B cieayromeM mopsjake (puc.56, 57) Ha npumepe
reaeparopoB Bosch K1 u Nel:

OTBEPHHUTE CTSDKHBIE OONTHI 9 WiW (€CinM OHU €CTh) TaWKH CTSDKHBIX OOJITOB,
PacCIoIOKEHHBIE CO CTOPOHBI 3aJHEH KPBIIIKH, CHUMHUTE MEPEIHIOI KPBIIIKY
reHepaTopa BMECTE C POTOPOM U IIKUBOM; OTBEPHUTE TaiiKy 12 KperuieHus IIKUBa
¥ Cb€MHUKOM CHHUMHTE IIKUB (3TY OTEpaIiiio MOYKHO BBITIOITHUTH Ha Mpecce);

caumurte maiosl 10, 2 u BenTHIISITOD 1,

1ocJie ynajieHusl W3 Bajia IIMOHKK (€CTM OHAa WUMEETCS) CHUMHTE IEPEIHIO0
KPBIIIKY;

OTCOCIMHUTE CTATOP, YOpaB COCMIMHEHHUE BHIBOJIOB CTATOPA C BHITIPSIMUTEITHHBIM
0JIOKOM W BBIBOJIaMH TEHEPATOpa, PACIONIOKEHHBIMH Ha 3aJHEH KPBIIIKE, W3-
BJICKUTE CTATOP U3 KPBIIIKHU;

BBIBEPHUTE OONTHI KPEIUIEHHUS BBINPSIMHUTENbHOrO Ojoka 16 u ocBoOomute
BBIBOJBI  BBINIPSIMUTEIILHOTO OJIOKA, OJIHOBPEMEHHO SIBJISIOIINECS CHIOBBIMHU
BBIBOJIJAMU T€HEPATOPA, BEIHHTE BBHIITPSIMUTEIBHBINA OJIOK;

U3BJICKUTE MEPEAHUIN TOIIUITHUK 8 M3 THE3/1a KPBIIIKH, IPEIBAPUTEIHHO CHSB
YACPKUBAIOIIYIO IUIACTHUHY.

Puc.55. Custre meroyHoro ysia
U PEryJsiTOpa HANPSDKCHHSI Y CTApPBIX
reneparopos Lucas u Motorola: a. 6
- reHeparop Lucas; B, r - TeHepaTop
Motorola; 1 - BUHT KpeIUICHHS
peryisTopa HampspKeHHsl; 2 -BBIBOJI
perymaropa; 3 - PEryyiaTop
HaIpsDKEHUS: 4 - BUHTBI KPEIUICHUS

MIETOK; S - BHUHT KpeIJIeHUs

MCTKOACPKATCIIA

COopka reHepaTOpHOM YCTAaHOBKHM OCYIIECTBISETCS B OOpaTHOM MOPSIKE.



[TogmunuuKM 3ampecCOBBIBAIOTCA B KPBIINIKY W Ha Bajl Ha mnpecce. [laBieHue
npecca JOJKHO TMPUKIAABIBATBCA K HapyXHOM 000WMe TMpH 3alpeccoBKe
MIEpPEIHET0 MOAIINITHUKA, U K BHYTPEHHEN 000KMe IIpH 3alpeccoBKe 3ajiHero. Bee
pe3b00OBBIE COCAMHEHUS JIOJDKHBI OBITh 3aTSHYTHI C MOMEHTOM, yKa3aHHBIM B
UHCTPYKIIMM TIO JKCIUTyaTanuu aBToMoOwmisa. [Ipum ycTaHOBKE HOBBIX IIETOK
KaHaTUKU 2 (cM. puc.54) BCTaBJISAIOTCS B MPYKUHBI 3 U MOAMAUBAIOTCS K IIMHAM
meTkoepxkarens. UtoOsl BO BpeMsl MaKy MIETOK MPUIIONW HE 3ajui IIEeTOYHbIe
KaHATUKH (€CIU 3TO MPOU30MIET, KAHATUKHU MOTEPSAIOT TMOKOCTh M IIETKU CTaHyT
HENPUTOJHBIMU) MX HEOOXOJMMO Jep)KaTh MaccaTHKaMu BOJU3M MeCTa MaiKu.
[Tocne okoH4YaHUS TAMKK WU3OJSIIMOHHBIC TPYOKH, HAJEThIE HA KAHATUKU JIOJKHBI
OBITh 3aKpEIUICHBbl 3aKUMOM, 3a MMEIOIEECs] OKOJIO MecTa mnaiiku yimko. [lepen
YCTAHOBKOM IIETKOJIepkKaTesi MPOBEPhTE IIETKM HA CBOOOAHOE JBHKEHHUE B
meTkogepxkarene. [ 3Toro IIeTKM YTalUIMBalOT B MIETKOJEpXKaTene Hu
ornyckaroT ux. lllerku momkHBI ABHrathcsi Oe3 3aenaHuil. B cioydae 3aemanuii
[IETOYHbIEC KAaHAJIBI IMIETKOJAEPKATENSA CIEAYET MPOTEPETh BETOIIBIO, CMOYEHHON B

HEATUWIMPOBAHHOM O€H3UHE

WU IPYTOM PAacTBOPHTEIE.

Puc.56. Pa36opka
reaepatopa Bosch: 1 -
KpbUIbYAaTKa BEHTHIIATOPA,
2 - maitba, 3 - mepemHss
KPBIIIKA. 4 -

YACPKUBAIOIIAsA IIJIaCTHUHA,

5 - 3aaHMIl DOAIIUITHUK. 6 -
KOHTAKTHBIC Koyboa, /[ -
poTop, 8 - mepemHuit

MOJAIINITHUK, 9 - CTSKHOM

6onr, 10 -mpomexxyTodHas

maitba. Il - mxuB, 12 - raiika, 13 - 3amsss kpeimka, 14 - y3enm "perymnstop



HanpsDKeHUsT -1ieTKojaepxkaTtens', 15 - BeimpAMUTENbHbIA ONOK, 16 - OonThI

KpEIUIEHHs BBIIPAMUTENbHOIO 0110Ka, 17- crarop

6.3. Ilonck U ycTpaHeHHe HEMCIIPABHOCTEH Y3JI0B M /IeTajieil FeHepaTOPHBIX

YCTAHOBOK

JIns moucka HEUCIPABHOCTU BJIEKTPUUECKUX IETIeH T'eHepaTOpHON yCTaHOBKHU
JIOCTaTOYHO UMETh OMMETp. bojee TouHast mpoBepka OOMOTOYHBIX y3JI0B TpeOyeT
NPUMEHEHUS CHEIUAIBHBIX MpuOopoB, Takux kak I[IJ1O-1, ¢ ero momomibpio
OCYIIIECTBIISIETCS TIOMCK HEUCIIPAaBHOCTH B OOMOTKaxX METOJOM CpPaBHEHHS HX
napamMeTpoB.

I[TPOBEPKA OBMOTKHA
POTOPA
(BO3BYXIEHIA)

1 Jlist mpoBepKu OOMOTKHU
i Pue.57. Onepauny no pas-

| GOpKe reHepaTopa:
1 d - CHATUE 3aaHen KPbILUKH CO
CTaTOpOM, O - cHATUE raiku

Imxvma. B - BHINPECCOBKA PO- 2) d)

| Topa, T - CHSTHE NOALIMNHM- OMMeTp Ha I/I3MepeHHe CO-

‘ Ka, A - 3aMEHA MNOodIUNTIHHMKa

Cleyer BKJIFOUHTH

MPOTUBJICHUS M TIOJIHECTU €ro BBIBOJBI K KoJbllaM poTopa (puc.58,a). VY
UCIIPAaBHOT'O POTOpa COMPOTHUBIICHUE OOMOTKM JOKHO ObITH B mpeaenax 1,8..5

OMm. Eciin OMMCTP ITOKaXCT OECKOHEYHO OOJIBII0e COIMPOTHUBJICHUC, 3TO 3HAYUT 4YTO

Henb 00MOTKH BO30YKJICHUSI
pa3opBaHa.

Puc.58. [TpoBepka 00MOTOK
reHepaTopa: J U3MEpEHUe

COTIPOTHUBJICHUSI 0OMOTOK BO30YKIEHUS,

0 - mpoBepka 3amMbIKaHUS OOMOTOK

ctaTopa Ha Maccy", 6 - TMpoBepkKa

oOMoTOK cTaTopa Ha npudope I1J10-1



Pa3peiB, garie Bcero, mMpOMCXOANT B MECTE MANKK BBIBOJIOB OOMOTKH K KOJIBIIAM.
Cnenyer BHUMATENbHO TPOBEPUTH KAdyeCTBO JToW mMaiku. [IpoBepky MOXKHO
OCYIIECTBUTh WIJIOW, IIEBENSI BBIBOJBI OOMOTKM B MecTe uX mnoamaiku. O
CrOpaHUUd OOMOTKH CBHJETENIbCTBYET IMOTEMHEHHME M OCBIIAaHUE €€ HW3O0JIALUY,
KOTOpPOE MOXKHO OOHApYX UTh BU3yasibHO. CTOpaHre 0OMOTOK MPUBOAUT K OOPHIBY
WIA K MEXBUTKOBOMY 3aMbIKaHHIO B OOMOTKE C YyMEHbILIEHHEM ee O0OIIero
conpoTuBiIeHUsl. YacTHUHOE MEXKBUTKOBOE 3aMbIKaHUE, NMPU KOTOPOM COMPOTHU-
BJIeHHE€ OOMOTKH MEHSETCS Majio, MOXeT ObITh BbIsIBIEHO mpubdopom I1J10O-1,
CpaBHEHUEM JaHHOW OOMOTKM C 3aBeloMO ucnpaBHOU. [locne mpoBepku compo-
TUBJICHUSI OOMOTKH CJI€AYyeT MPOBEPUTH OTCYTCTBHE Y HEE 3aMbIKaHUs Ha "Maccy'.
JIJ1st 5TOro 0AMH BBIBOJI OMMETpa MOJAHOCUTCS K JIIOOOMY KOJIbILy pOTOpa, a APYyrou
K €ro KIIOBY. Y HUCIPaBHON OOMOTKM OMMETpP IMOKaXeT OECKOHEYHO OO0JbIIOE

conpoTuBieHUE. HencrpaBHblil pOTOp MOJJIEKUT 3aMEHE.

[TPOBEPKA OBMOTKHUCTATOPA

[IpoBepka 3ambikaHUsI OOMOTKM cTaropa Ha '"Maccy" MPOM3BOAMTCS IIOJCO-
CIMHEHHEM KOHIIOB OMMETpa K OJHOMY H3 BBIBOJIOB OOMOTKH W HEH3O0JIUPO-
BAaHHOMY YYacTKy »ene3a craropa (puc.58,06). OMMeTp AOKeH MoKa3aTh pa3phiB
[enu y UCIpaBHOW O0OMOTKH. [IpoBepKy MEXKBHUTKOBOTO 3aMBIKaHHs B OOMOTKax
cTaTopa MOXKHO C JOCTATOYHOW TOYHOCTBIO OCYIIECTBUTH C HCIOJIB30BaHUEM
npudopa IIJIO-1 (puc.58,8). Ecnu (a3pl uaeHTHUHBI, HA 3KpaHe HaOIro1aeTcs
oJiHa ocuuiutorpaduveckas KpuBasi, €ciau ¢pa3bl HEOAMHAKOBBI U3-32 MEKBUTKOBBIX
3aMbIKaHUM WM oOpbiBa B (pase, TO KpHUBBIX BBICBEUMBaeTCs ABe. M3mepeHue
CJIEZlyeT TOBTOPHUTb, NMOMEHAB MecTaMu (a3bl, MOJACOCAMHEHHbIE K HYJIEBOMY
BbIBOY Mpubopa u BeiBoxy 1" u "2". OOpBIB MOXKHO MPOBEPUTh U OMMETPOM,
MIOJICOCUHSSL €r0 K HYJIEBOM TOUYKE M TOOYEPEAHO K BBIBOAY KaXI0H (hasbl.
BHemHaMM  OCMOTpOM  cliemyeT YOEOWThCsA, 4YTO OTCYTCTBYeT TMOATAp W
pacTpecKMBaHHE H30MAIMA OOMOTKM M TIa30BOM W3OMAIMHU. BoccTaHoBieHHE
OOMOTKH CTaTopa MOXET OBITh MPOBEACHO B CIEMUAIM3UPOBAHHOM PEMOHTHOM

MPEAIPUATHH.



[TPOBEPKA BBIIPAMUTEJIBHOI'O BJIOKA
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=1 ; I+ BBINPSIMUTEIBHOTO

0JIOKa TMPOU3BOAUTCS
MOCJIE OTCOCIUHEHHUSI €ro OT OOMOTKM CTaropa OMMETPOM, BKJIIOUYCHHBIM Ha
nu3MepeHue HanpsbkeHus B KOM (puc. 59). M3MepurenbHbple KOHIIBI OMMETpa MO
COCIIMHSIOTCSI OMH K BRIXOAHOMY BBIBOAY "'+ win "—" BRIMPSAMHUTEIHHOTO OJI0KA
WM K OTHOMY U3 paiMaTopoB OJIOKa, COEAMHEHHBIX C 3TUMU BBIBOJIAMH, a JIPYron
K (pasHOMY BBIBOAY BBIIPSIMUTEIBHOTO OJOKa. 3aTeM H3MEPUTEIbHBIE KOHIIBI
MEHSIOTCSI MecTaMu. Eciii Mpu mepenojcOeNIMHEHUH H3MEPUTEIbHBIX KOHIIOB
OMMETpa €ro MOKa3aHWs PEe3KO MEHSIOTCS, TO IUOJA HCIpaBeH. B mpoTuBHOM
cllydyae OH BbIIIEN U3 CTPOS. AHAJIOTMYHO TMPOBEPSIIOTCA BCE  JTUOJbI
BBITIPSIMUTEIIBHOTO 0JI0Ka. J[MOIbI JOMOTHUTEIBLHOT'O BRIMPSIMUTENS IPOBEPSIOTCS
AQHAJIOTMYHO C TOM JIMIIb Pa3HUIIEH, UTO OJMH U3 BHIBOJAOB OMMETpa B 3TOM ClIy4yae
NOJAKII0UaroTCsl K BhiBOAY "D+" reHeparopa mwim oOliei TOUKe JOMOJTHUTEIbHBIX
JIMOJIOB.
[TpoBepka MIETOYHOTO y3J1a MU KOHTAaKTHBIX KOJIEI] pOTopa OIMCaHa B TJaBe O.
Tam xe u pasznene 11.2 npuBenaeHBI METONBI YCTPAHEHUS] X HEUCIPABHOCTEH U

3aMCHBI IICTOK.

I[TPOBEPKA ITIOAIINITHNKOB

[IpoBepKy NOAIINIIHUKOB HAYHUTE C BHEIIHErO OCMOTPA, BBISABIECHUS TPEILIVH B
o0oiimMax, HaBOJIAKUBAHUS WJIHM BBIKpAIIMBaHUSl METaula, HAIMYUE KOPPO3UU U T.
n. IlpoBepbTe JErKOCTh BpallleHHs] M OTCYTCTBHE CHJIBHOIO JoTa W IIyMa,

MIPEABAPUTEIBLHO TPOMBIB NMOAMUIHUK 10%-HBIM pacTBOPOM MOTOPHOI'O Macia B



OcH3WHE. 3aTeM CJeAyeT OCTOPOXKHO C TOMOIIBIO TMHHIIETA CHATH YIUIOTHEHHWE
(ecT OHO JABYXCTOPOHHEE), IPOMBITH TOIITUITHAK B HEATHIIMPOBAHHOM OCH3MHE,
BBICYIIINTh, 3aJIOKUTh 2... 3 T. cMma3ku Ne 158, IIPYC-4, JI3-31 u mocTtaBuTh
yIUIOTHEHUWE Ha MecTo. Ecim y MOAIMMHWKA CHIBHO HW3HOIIEHBI TOCATOYHBIC
MECTa WJIH €CTh MOBPEKICHUS IIAPUKOB, TPEIIMHBI KOJIEI, pa3phIBBI cemaparopa,
TO OH ITOJICKUT 3aMCHE.

[ToAIUITHUKY ¢ HEChEMHBIMU CTAJIbHBIMH 3aIlIUTHBIMU IIaii0amMu U AeheKTaMu

BpalllCHHU:A ITOAJIC)KAT 3aMCHC Ha HOBBIC.

ITPOBEPKA KPBIIIEK

BHemHnuM 0CcMOTpPOM ONpENENnseTcs OTCYTCTBUE TPEIIMH, MPOXOASIIUX 4Yepe3
THE3/10 TMOJUIMIIHKAKA, OOJIOMBI JIall KPEIUIEHUSI T'eHepaTopa, CUJIbHBIC MOBPEK-
J€HHS TOCaA04YHbIX MeCT. [Ipy HanMuMM TakuX MOBPEXKACHUM KPBIIIKA TOMJICKUT
3aMeHe. [Ipy BBIABIECHHM CHMJIIBHOIO M3HOCA ITOCAJOYHBIX MECT IMOJ MOJIIUITHUK,
BOCCTAHOBJICHHE KPBIIIEK MOXET OBbITh MPOBEICHO HAHECEHHEM Ha ITH MecTa

AIOKCHIHOM KOMITO3UIINH, C TIOCIIEAYIONIeH 00paboTKo# B pa3Mep

I[TPOBEPKA PEI'YJIAATOPA HAIIPSKEHU A

D+ Puc.60. TIpoBepka peryiasTopa HAIPSHKCHUS
8. 0 pOBEp pery. p p
O PH g+ (MapKUpOBKa BHIBOJIOB MOYKET OBIThH APYTOil)
—P
Perynsaropsl HanpspkKeHUsT HE PEMOHTUPYIOTCS,
HL
DF l a 3aMEHSI0TCA HOBBIMU. OJHAKO Tepes] 3aMEHOM
PV CI€AyeT TOYHO YCTAHOBUTb, YTO HMMEHHO OH

5 U C Bbimien u3  crpos. [IpoBepky  perymsitopa

-t HanpsDKEHUs  Toclieé  HW3BJIEUEHHUS  €ro M3
IreHepaTOPHOW YCTAHOBKM MOKHO NMPOM3BECTH IO CXE€M€ MOKa3aHHOW Ha puc.60.
BoeIBOZBI perynaropa, CoeMHAEMble C MOJOXKHUTEIbHBIMU BBIBOJAMU OCHOBHOI'O

"B+" u nononautensHoro "D+" BeimpsMuteneit 00beAUHSIIOTCS U MOJKITIOYAIOTCS



K TUITFOCOBOMY BBIBOJY PETYJIMPYEMOro HCTOYHUKA TocTosiHHOro toka WUII ¢
Hanpspkearem 12...16 B, MuHYCcOBOW BBIBOJ KOTOPOTO IOACOCIUHSETCS K
MHUHYCOBOMY BBIBOJy peryisitopa. B cxeme Ha puc.6,a K IUIFOCOBOMY BBIBOAY
MCTOYHMKA MOJKIIOYaeTcs BbIBOA 'D+" perynstopa Hamnpsbkenus. KoHTponbHas
namna HL mormHOCTRIO HE Oonee 6 BT BKITtOuaeTcs MEXIy TEMU K€ BBIBOJIAMH,
MEXITYy KOTOPBIMU MOAKII0YaeTCs: 00MOTKA BO30YXAeHus TeHepaTopa. Yaie Bcero
9THMU BBIBOJaMU sBISIOTCS BbIBOABI "DF" um "B-". McnpaBHOCTh peryisTopa
OTIPEJIEeTISIETCS] B COOTBETCTBUM C TaoI. 9.

Tadauua 9. Onpenenenre HEUCITPABHOCTEHN PErysTOpa HANPSKEHUS

Hanpsoxenue UII, B Perynsarop ucnpasen Perynsarop
HEUCIIPABEH
12...12,5 Jlamna Jlamna Jlamna ropur
TOpUT TOpPUT
15...16 Jlamna  nHe | Jlamna He | Jlamna ropur
TOPUT TOPUT

7. PASPABOTKA MEP 10 NIOBBIINEHUIO HAJTEZKHOCTH

I'EHEPATOPA B ’KAPKOM U 3AIIBIJIEHHOM K/IMMATE
[lenpt0o 1aHHOM  JUCCEPTAIMOHHOW pabOThl  SBISIETCS  TMOBBIIICHHE
HAJEKHOCTH W O€30TKA3HOCTH CHUCTEMbI DSJIEKTPOCHAOKEHHUS aBTOMOOWJIS

AKCIUIYaTUPYEMBIX B ropoae TamkeHre.



[lo naHHBIM TIONYYEHHBIM U3 HCTOYHMKOB  TPEJOCTABICHHbIE HaM
aBronapkaM Ne 8, MHOI ObUIH clI€laHbl CIAEYIOIINE BEIBOABL:

Bbeicokass Temmeparypa W 3albUICHHOCTh BPEMEHU 3HAUYHUTEIBHO Y
YMEHBIIAOT TEXHUYECKUH pecypc reHeparopa. B 4YacTHOCTM NIPOHMCXOAMT
OONBIION W3HOC WIETOK, MEXBUTKOBOE 3aMbIKAHWE, W3HOC MOAIIUITHUKOB
remeparopa , npoOoil auonoB u ap. Kaxngas monomka HECeT HE TOJIBKO
MaTepUalbHbIN yIIepd 3a KOMIUIEKTYIOIIHME, a TaK € OCTAHOBKH pPEHUCOBBIX
aBTOOYCOB 4YTO B CBOIO Ou€peAb MPUHOCUT OOJbIIME TOTEpU JJisi aBTO-
OPENNpUsATUS U CHUKEHUS UX 10X0/]1a.

I[lo »ToMy B mpolecce »3KcIUlyaTaluu TPAaHCIOPTHOTO  CPEACTBA
HEOOXOAMMO MOJJIEPKUBATh DJIEMEHTHl CHUCTEMBI 3JIEKTPOCHAOKEHHUS B YHCTOM
coctosHuU. CCpUTasACh Ha JaHHBIEC MOJYYEHHBIE M3 aBTONPEANPUATHI , HE BCE
BBINONHAOT yKazaHuss 1o TO, AJIIEMEHThl CHUCTEMBI 3JIEKTPOCHAOKEHUS
HaXOAUTHCA B TPSA3HOM U HENPUTJISAHOM COCTOSHUU. DTO (PAKTOp 3aMETHO BIIUSET
Ha CpPOK  CiIyXObl reHeparopa  3ambUICHHbIE OTBEPCTUS JI  OXJIAXKIECHUS
reHeparopa, 3aMaciIeHHble IMETKM M BBIIPSAMUTENbHBIN Onoku. B mpouecce
UcclieloBaHue ObUIM OOHApYKEHO , YTO BO MHOTHMX aBTOOycax U TIPYy30BBIX
aBTOMOOWUJIEH IMOCJe IPOBEICHUSI PEMOHTHBIX PabOT MO 3aMEHU JIUOAOB KPBIIIKU
CHUMAIOTCSI M 3a4acTyl0 HE YCTAaHaBIMBAIOT Ha CBOoe MecTo. Ham perunon
HaXOAHUTHCS B 30HE OOJBIION 3ambIJICHHOCTH. B mporecce skcmiyaranuu melib U
I'psA3 HAKAIIMBATHCS MIPUBOJUT K 3aMBIKAHHUIO U IPOOOSIM.

HeoOxoaumo CcBOEBpEeMEHHO MPOBOJIUTH  TEXHUUECKHE OOCITYKHBaHUS
CUCTEMBI DJIEKTPOCHAOKEHUS ISl TOJIEp KaHusl pabOTOCTIOCOOHOCTH, TIOTOMY YTO
OJHUM U3 H(PQPEKTUBHOCTH aBTOMOOWISA SBISIETE BHEAPEHUE B CHUCTEMY
TEXHUYECKOr0 00CIYKMBAHUS U PEMOHTa METOJl U CPEJCTBO JUATHOCTHUKHU.

Jist  HOpMmanbHOW paboThl HEOOXOAMMO MPOBOJAUTH MPOPUIAKTUKY
reHeparopa Kaxaslid 15 TeIc. KM , a mpoBepKy npu 30 ThIC.KM.

[Ipu npoBepkn HEOOXOAUMO MPOBEPUTH Ha cTeHxae. [Ipu OTKIOHEHHs OT
3aIaHHBIX [apaMETPOB HEOOXOAMMO MPOBECTH pa3OOpKy U JETaNIbHO NMPOBEPUTH

reHepatop (cM. riasa 5)



3akJ0uYeHue

OngHoli W3 BaXHEWIIMX CHUCTEM aBTOMOOWIS  SIBISIETCS  CHCTEMa
AIIEKTPOCHAOKEHHST TpeJHa3HAYCHHAs JJIsl MUTaHUS JJIEKTPUUYECKOW BSHepruent
BeCh aBTOMOOWIb. ['eHepaTrop SBIISIETCS TVIABHBIM HMCTOYHHKOM 3JIEKTPUYECKOTO
OUTAHUS aBTOMOOWIISA MpH paboTaromMM JBUTaTenu. ['eHepaTopHble YCTaHOBKHU
[0 CBOEMY IPEAHA3HAUEHUIO JOJKHBI HE TOJIBKO 00€CIeUrBAaTh AJIEKTPOIHEPruei
BECh aBTOMOOMJIb HO U 3apsiKaTh aKKyMYJISITOPHYIO OaTapero.

Tak e 1O CBOMM TEXHUYECKHUM XapaKTEPUCTHKA OHU  JIOJKHBI
BbIJICPKMBATh TIOBBILIEHHBIE BUOpAalMM JBUTATENsl, BBICOKYIO MOJKANOTHYIO
TeMIepaTypy, BO3JEHCTBUE BIAXKHOM Cpefbl, Ips3u U apyrux ¢aktopoB. Ho kak
ITIOKA3bIBAET MPAKTHKA BIMSHUE BBICOKMX TEMIIEPATYP U 3aIBUIEHHOCTh MECTHOCTH
naryOHa CKa3bIBAIOTCSI Ha DKCIUIyaTallMM T'€HEepaTtopa. 3HAYUTEIbHO CHUYKAET
HAJEXKHOCTh W  DKCIUIyaTallMOHHBIM CPOK TI€HEeparopa, IO 3TOMY BO3HHUKIIA

HEO0OXOJIMMOCTh MOBBICUTH ypoBeHb TO U epecMOTPETH BPEMSI €ro IIPOBEICHHUSL.
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	3. НАЗНАЧЕНИЕ, ПРИНЦИП ДЕЙСТВИЯ И УСТРОЙСТВО ГЕНЕРАТОРНЫХ УСТАНОВОК
	Генераторная установка предназначена для обеспечения питанием электропотребителей, входящих в систему электрооборудования, и зарядка аккумуляторной батареи при работающем двигателе автомобиля. Выходные параметры генератора должны быть таковы, чтобы в...
	Генераторная установка — достаточно надежное устройство, способное выдержать повышенные вибрации двигателя, высокую подкапотную температуру, воздействие влажной среды, грязи и других факторов. Принцип работы электрогенератора и его принципиальное к...
	3.1. Принцип действия вентильного автомобильного генератора
	В основе работы генератора лежит эффект электромагнитной индукции. Если катушку например, из медного провода, пронизывает магнитный поток, то при его изменении на выводах катушки появляется переменное электрическое напряжение. И наоборот, для образов...
	При вращении ротора напротив катушек обмотки статора появляются попеременно "северный", и "южный" полюсы ротора, т. е. направление магнитного потока, пронизывающего катушку, меняется, что и вызывает появление в ней переменного напряжения. Частота эт...
	f=pn/60
	За редким исключением генераторы зарубежных фирм, также как и отечественные, имеют шесть "южных" и шесть "северных" полюсов в магнитной системе ротора. В этом случае частота f в 10 раз меньше частоты вращения л ротора генератора. Поскольку свое вращен...
	f=pnдв(i)/60
	Конечно, в случае проскальзывания приводного ремня это соотношение немного нарушается и поэтому следует следить, чтобы ремень всегда был достаточно натянут. При р=6 , (в большинстве случаев) приведенное выше соотношение упрощается f=п(i)/10. Бортовая...
	Обмотка статора генераторов зарубежных фирм, как и отечественных — трехфазная. Она состоит из трех частей, называемых обмотками фаз или просто фазами, напряжение и токи в которых смещены друг относительно друга на треть периода, т.е. на 120 электриче...
	Рис. 1. Принципиальная схема генераторной установки. Uф1-Uф3- напряжение в обмотках фаз, Ud -выпрямленное напряжение: 1. 2. 3 - обмотки трех фаз статора; 4 - диоды силового выпрямителя; 5 -аккумуляторная батарея; 6 - нагрузка; 7 - диоды выпрямителя о...
	Более тонкий провод можно применять и при соединении типа "звезда". В этом случае обмотку выполняют из двух параллельнных обмоток, каждая из которых соединена в "звезду", т. е. получается "двойная звезда".
	Выпрямитель для трехфазной системы содержит шесть силовых полупроводниковых диодов, три из которых: VDI, VD3 и VD5 соединены с выводом "+" генератора, а другие три: VD2, VD4 и VD6 с выводом "—" ("массой"). При необходимости форсирования мощности ген...
	У значительного количества типов генераторов зарубежных фирм обмотка возбуждения подключается к собственному выпрямителю, собранному на диодах VD9—VD11.Такое подключение обмотки возбуждения препятствует протеканию через нее тока разряда аккумулятор...
	Рис.2. Представление фазного напряжения Uф в виде суммы синусоид первой, U1, и третьей, U3 гармоник
	По графику фазных напряжений (см. рис. 1) можно определить, какие диоды открыты, а какие закрыты в данный момент. Фазные напряжения Uф1, действует в обмотке первой фазы, Uф2- второй, Uф3- третьей. Эти напряжения изменяются по кривым, близким к синусои...
	Остается рассмотреть принцип работы плеча выпрямителя, содержащего диоды VD7 и VD8. Если бы фазные напряжения изменялись чисто по синусоиде, эти диоды вообще не участвовали бы в процессе преобразования переменного тока в постоянный. Однако в реальных...
	Выпрямленное напряжение, как это показано на рис. 1, носит пульсирующий характер. Эти пульсации можно использовать для диагностики выпрямителя. Если пульсации идентичны — выпрямитель работает нормально, если же картинка на экране осциллографа имеет ...
	Применение в регуляторе напряжения электроники и особенно, микроэлектроники, т. е. применение полевых транзисторов или выполнение всей схемы регулятора напряжения на монокристалле кремния, потребовало введения в генераторную установку элементов защи...
	3.2. Принцип действия регулятора напряжения
	В настоящее время все генераторные установки оснащаются полупроводниковыми электронными регуляторами напряжения, как правило встроенными внутрь генератора. Схемы их исполнения и конструктивное оформление могут быть различны, но принцип работы у все...
	Функцией регулятора напряжения является стабилизация напряжения при изменении частоты вращения и нагрузки за счет воздействия на ток возбуждения. Конечно можно изменять ток в цепи возбуждения введением в эту цепь дополнительного резистора, как это де...
	Принцип работы электронного регулятора удобно продемонстрировать на достаточно простой схеме регулятора типа ЕЕ 14V3 фирмы Bosch, представленной на рис.3.
	Рис.3. Схема регулятора напряжения ЕЕ 14V3 фирмы Bosch: 1 - генератор, 2 - регулятор напряжения. SA - включатель зажигания, HL - лампа контроля работоспособного состояния генераторной установки
	Чтобы понять работу схемы, следует вспомнить, что, как было показано выше, стабилитрон не пропускает через себя ток при напряжениях, ниже величины напряжения стабилизации. При достижении напряжением этой величины, стабилитрон "пробивается" и по нему...
	Соединение транзисторов VT2 и VT3, при котором их коллекторные выводы объединены, а питание базовой цепи одного транзистора производится от эмиттера другого, называется схемой Дарлингтона. При таком соединении оба транзистора могут рассматриваться ка...
	разряжается на базовую цепь транзистора в другой момент, ускоряя броском разрядного тока переключение транзистора и, следовательно, снижая его нагрев и потери энергии в нем.
	Рис.4. Изменение силы тока в обмотке возбуждения JB по времени t при работе регулятора напряжения: tВКЛ, tВЫКЛ  - соответственно время включения и выключения обмотки возбуждения регулятора напряжения: n1, n2  - частоты вращения ротора генератора, прич...
	Из рис.3 хорошо видна роль лампы HL контроля работоспособного состояния генераторной установки. При неработающем двигателе автомобиля замыкание контактов выключателя зажигания SA позволяет току от аккумуляторной батарей GA через эту лампу поступать в...
	Введение резистора R в генераторную установку способствует расширению диагностических способностей лампы HL. При наличии этого резистора в случае обрыва цепи обмотки возбуждения при работающем двигателе автомобиля лампа HL загорается.
	В настоящее время все больше фирм переходит на выпуск генераторных установок без дополнительного выпрямителя обмотки возбуждения. В этом случае в регулятор заводится вывод фазы генератора. При неработающем двигателе автомобиля, напряжение на выводе ...
	Рис.5. Температурная зависимость напряжения, поддерживаемого регулятором EE14V3 фирмы Bosch при частоте вращения 6000 мин'' и силе тока нагрузки 5 А
	Аккумуляторная батарея для своей надежной работы требует, чтобы с понижением температуры электролита, напряжение, подводимое к батарее от генераторной установки, несколько повышалось, а с повышением температуры - уменьшалось. Для автоматизации проц...
	3.3. Схемы генераторных установок.
	Соединение генератора с регулятором напряжения и элементами контроля работоспособности генераторной установки выполняются, в основном, по схемам, приведенным на рис.6. Обозначения выводов на схемах 6а,б соответствует принятому фирмой Bosch, а 6в - N...
	Схема 6а применяется наиболее широко особенно на автомобилях европейского производства Volvo, Audi, Mercedes и др. В зависимости от типа генератора, его мощности, фирмы изготовителя и особенно от времени начала его выпуска, силовой выпрямитель может н...
	В генераторах повышенной мощности применяют параллельное включение диодов выпрямителя или параллельное включение выпрямительных блоков. Это объясняется тем, что ток через диод равен трети тока, отдаваемого генератором, поэтому, например, если при...
	Рис.6. Принципиальные схемы генераторных установок: 1 - генератор; 2 - обмотка статора генератора; 3 -обмотка возбуждения генератора; 4 - силовой выпрямитель: 5 - регулятор напряжения; 6, 8 -резисторы в системе контроля работоспособности генераторно...
	Недостатком схемы по рис.6.а является то, что регулятор поддерживает напряжение на выводе "D+" генератора, а потребители, в том числе, аккумуляторная батарея, включены на вывод "В+". Кроме того, при таком включении регулятор не воспринимает падения ...
	Эти недостатки устранены в схеме рис.6,б, где на входную цепь регулятора напряжение подается от того места, где его следует стабилизировать — либо это вывод аккумуляторной батареи, либо вывод "В+" генератора, а иногда, как показано на рис.6,б, сразу ...
	Соединение регулятора напряжения с аккумуляторной батареей обычно осуществляется, минуя выключатель зажигания. В этом случае сила тока в этом соединении не превышает нескольких миллиампер, что не опасно с точки зрения разряда аккумуляторной батареи пр...
	Генераторные установки без дополнительного выпрямителя, применение которых расширяется, особенно японскими и американскими фирмами выполняются по схеме рис.бв. В этом случае схема генератора упрощается, но усложняется схема регулятора напряжения, т. ...
	В некоторых случаях на автомобилях находят применение двухуровневые системы напряжения, при которых вся бортовая сеть выполняется на номинальное напряжение (у легковых автомобилей на 12В), а отдельные потребители включаются на повышенное напряжение....
	На некоторых генераторах, например, у автомобилей Chrysler, Mercedes с целью максимального исключения влияний вибрации двигателя, посадочные места в крепежных лапах снабжены резиновыми втулками. В таком случае генератор соединяется с "массой" автомо...
	3.4 Конструктивное исполнение генераторных установок.
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