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THE RESULTS OF THE ANALYSIS OF THE CONTINUOUS
INPUT OF ADDITIVES IN THE LUBRICATING SYSTEM
OF THE ENGINE OPERATING ON GASEOUS FUEL

HAOLEXHOCTb

KAYHYECTBO,

C.A. YTAEB S.A. UTAEV
TalLKEHTCKUIA MHCTUTYT MHXEHePOB MppUraLmm Tashkent Institute of Irrigation and Agricultural Mechanization
1 MeXaHW3aLymu CeNbckoro Xo3saidcTea, TallKeHT, Engineers, Tashkent, Uzbekistan, utaev.s@list.ru

Pecnybnuka YabekuctaH, utaev.s@list.ru

Bonpoc obecredeHns HaIeKHOCTH JIBATATEICH BHYTPEHHETO CIOPAHAS ABJSIETCA aKTyaIbHOH KOMILUIEKCHOM 3a1aveit,
permaeMoil o pa3sHBIM HAIPABJICHASAM, CPEIH KOTOPBIX BAYKHBIMH SBJIIOTCSA YCJIOBHS SKCILUTyaTAIAH, B HIPAMECHS-
€MOTO TOILIMBA, KOHTPOJIb COCTOSHHAS MOTOPHBIX MACEN, 4 TakKe 0DOCHOBAaHHE CPOKOB CIIy:KOBI Hociennux. llpm
COBCPINCHCTBOBAHAN KOHCTPYKIHA TPAKTOPOB HEOOXOIMMO Y9ECTh BOHPOC IIOBBINCHASA UX HAACKHOCTH H HOJITO-
BEYHOCTH B mporecce SKcIutyaranan. VceienoBaauaMa yecTaHoBIIeHO, 9T oT 40 10 45 % BeeX 0TKa30B CEIbCKOXO-
3ACTBCHHON TCXHAKH HPHXOIHTCA Ha OO ABATATe . PalMOHAIBHBIM ABJISCTCA PEINEHAE IPOOIEMBI TOBBITICHISL
HAJIC)KHOCTH JIBATATEJIA, OIPEIEICHAE COCTOSHAS arPEraTOB U ICTAJICH MAIIHH IO COMEPHKAHMIO IPOTYKTOB H3HOCA B
paboTaroneM MacJie Ipd SKCILUTYATAIIHA IBATATE/ICH 1 IpHASTAC 0OOCHOBAHHBIX PEIICHAH IO YITY WIICHAI COCTOTHNAS
Macia. B mex yJIywmeHns SKCIUTyaTallHOHHBIX CBOHCTB K MacJaM 1o0aBiiierca mpucankd. 1lesmo neciaenoBanns
SBJIICTCS AHAJI3 BIHAHAC CPabATHIBAEMOCTH HPHCATOK HA SKCIUIYATAIIMOHHBIC CBOHCTBA MOTOPHOIO Macja W pas-
paboTKa MEpOIPHSATHIL IO HEUPEPHBHOMY BBOIY IPUCATOK B MacJio. C MeJIbio OIpe/e/ICHAS BIUSHAS HEIPEPHIBHOTO
BBOJIA PHCAIOK B CMA30YHOE MACJIO U OIPEIEICHAS NX PA[HOHAIBHBIX 3HAYCHAN ObUTa paspaborana tabopaTopHas
ycraHOBKa. McciienoBaHas HOKA3aJi, YTO MIEJOYHOE IACIIO IIPH HEIPEPHIBHOM BBOJE MPUCAJIKA YBEIHIABAIOCH B
1,5 pasa mo cpaBHEHHIO ¢ HpobaMH Maces, OoTpabOTaHHBIX Oe3 yCTpPOMCTBA HEMPEPHIBHOIO BBOMA HPHCATOK. DBUT
HCOBITAHO YCTPONCTBO /I BBOJIA MPUCAJIKH ¢ (PIIBTPOBATIBHBIM 3J1eMeHTOM. [lo pesyJsraTaM HCcieToBaHHN OBLT
YCTaHOBJIEH cJreyonmuil peskaM pabotsl 7= 85 °C, v = 2 M/c B KOHIEHTpaIriug MEXaHAYCCKAX mpaMeceii cocTaBrIa
0,25 %. DxcnTyaTaqHOHHbBIC MCIBITAHAS YCTPOHCTBA HPOBOIAIACH B TEUYCHAE BPEMEHH IIOKA IMEJIOTHOE THCIIO HE
onycrmiocs Hmke 2 MrKOH/r. B pesyibrate Heupranmit yCTAHOBJICHO, 9TO HCIIOJIb30BAHAE IPEIJIATAEMOTO YCTPOH-
CTBA YBEJIMIABACT pecypc Maca B cpeqaeM Ha 15-20 %.

Kuarouesste caosa: jnpuratesb, KOHIEHTPAIHS, MacJio, IIPACAJKa, CpabaThBAEMOCTh HPHACATKA, HACKHOCTD JIBHTA-
TeJaeH.

The issue of ensuring the reliability of internal combustion engines is an urgent complex task, solved in different
directions. Important among which are the operating conditions, the type of fuel used, monitoring the condition of
engine oils, as well as the rationale for the service life of oils. When improving the design of tractors, it is necessary
to take into account the issue of increasing their reliability and durability during operation. The studies show that
40-45 % of failures of agricultural machinery are caused by engine breakage. It is rational to solve the problem of
improving the reliability of the engine, determining the state of the aggregates and machine parts on the content of
wear products in the oil during engine operation, and making informed decisions to improve the condition of the oil.
In order to improve the performance properties the additives are used. In order to determine the effect of the continu-
ous use of additives to the oil, a cylinder was designed, comprising a housing, a cylindrical element for the additive, a
cap, an inlet nozzle and an outlet nozzle. The element located inside the housing is filled with an additive. Engine oil
lubrication system is supplied from the outside, i.e. in the annular gap between the housing and the element for the
additive. In the housing, due to the temperature difference, the process of oil diffusion and additives take place. The
purpose of the development of the laboratory setup was to study the influence of external factors on the process of
continuous input of additives and the determination of their rational values. Studies have shown that the base number
with continuous input of additives increased 1,5 times higher compared to samples of oils, used without a device for
continuous input of additives. A device for introducing the additive with a filter element was tested. The operating
mode of the installation was set according to the results of studies 7= 85 °C, v = 2 m/s and the concentration of me-
chanical impurities was 0,25 %. Operational tests of the device were carried out over a period of time until the base
number dropped below 2 mgKOH/g. It follows that the oil life cycle increases on average by 15-20 %.

Keywords: engine, concentration, oil, additive, additive response, engine reliability.
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Pes3ynbTaThl aHanM3a HenpepbIBHOTO BBOAA NPUCaA0K B CMa304HYI0 CUCTEMY ABUraTesns,
pa60Ta|ou.|,ero Ha F33006p33HOM Tonnmee

Bsenenne

Bompoc obecrieyennsi HaJeKHOCTH JIBUTaTe-
Jiell BHYTPEHHEro CropaHus ABJACTCA aKTyaJlb-
HOW KOMILJICKCHOH 3aJlavueii, pernaeMon o pasHbiM
HAIIpaBJICHUAM, CPeIi KOTOPBIX BaKHBIMU SBIIS-
I0TCS YCJIOBHSA IKCILTYaTAIlHH, BUJI TPUMEH IEMOT0
TOIJTHBA, KOHTPOJIb COCTOSHUA MOTOPHBIX Macell,
a Takke OOOCHOBaHHE CPOKOB CIIYKOBI TIOCIIEN-
unx. Ilpu coBepIIeHCTBOBAHNM KOHCTPYKITHHI
TPaKTOPOB HEOOXOIMMO YUIeCTh BOIIPOC ITOBBIIITE-
HHS UX HaJIS)KHOCTH U JIOJITOBEYHOCTH B IIporiecce
IKCILITyaTaIHH.

HccaenmopanusmMu yecTanoBJieHo, uTo oT 40 o
45 % Bcex OTKa30B CeJIbCKOXO3ANCTBCHHOH Tex-
HUKH IPUXOIATCS HA JIOJIO JBUTATEIIS.

ParnmonaibHBIM SIBJISETCH pelieHre MpobIieMbl
TTOBBITIICHN ST HAJIGKHOCTH JIBUTATENI, OIpeselie-
HIE COCTOAHHS arperaroB W JieTalJiell MaimiuH 110
COJIeP’KaHUIO TIPOIYKTOB M3HOCAa B paboTatoremM
MacJie TIpU SKCIUTyaTarluyl JBUTraTesieid u MpuHs-
THe 000CHOBAHHBIX PEIeHHI 10 YIIYUIIeHHIO CO-
CTOSHHUS MacJia.

B 1menax ymydimeHwWs OKCILTyaTarlMOHHBIX
CBOICTB K MacJjaM Jo0aBirsieTcd Mprcagaki. ToJbKo
COBMECTHOE BJIMSHHEC (PH3MYCCKIX CBOHCTB 06azo-
BOTO MacJjia W MPUCAJIOK, COCTABJIAIONUX KOMIIO-
SHITHIO, OIIPEJIeNIAeT SKCITyaTallHOHHbIE CBOMCTBA
MacJia. B HacrosIee BpeMs JOJIS TIPHUCAJIOK CO-
ctapysieT 20 % 110 OTHONICHIIO K 0a30BOMY MacIIy.
HamevaeTca TenmeHus K fajibHSHIIEMY yBEJIITUe-
HUIO KOHIICHTPAITIH MIPUCAJIOK B Macyax.

OnHoii W3 BaKHEHIMIX COCTAaBHBIX 4YacTeil
rporiecca cTapeHHs MOTOPHBIX Macell, KoTopas
BO MHOTOM OIIPEIeIIsieT paboTOCIMOCOOHOCTD T10-
CJICIHAX, ABJIAETCHA cpabaTbiBAeMOCTh TPHCATIOK
coJiepKaruxcsA B MacJe.

B nacTosmuii Bpems ecth pabOTHI, TTOCBAIICH-
Hble cpabaThbIBAaHIIO TIPUCATIOK, B KOTOPBIX Teope-
THYCCKU W DIKCIEPUMEHTAJIbHO 00OCHOBBIBACTCS
JIO3MPOBAHHBIN BBOJI MPHUCAJOK B Macia ¢ IeJIbIo
TIOBBITIICHHSA pecypca Maces 1 MarmwH. B atux pa-
00Tax yKaspIBacTCsA Ha HEOOXOTUMOCTD TOJIEp-
YKaHWS KOHIIEHTPAITAX MIPUCATIOK B 3aJTAHHOM JIHa-
[Ma3oHe IMyTeM NEePHOUYSCKONH W HEeIpepbIBHOMN
KoMIIeHcaImu uX yobpum. B padorax M., Ab-
TITyJIepa U APYTUX YUYEHBIX paccMaTphBaeTCs 3a-
KOHOMEPHOCTH ¢padaThIBaHusA TIpHcanok [1].

CpabaTpiBaHHe HEKOTOPHIX TPHCaJOK B Ha-
YaJIbHOH MepHoyi paboThl Macell 00bIACHACTCA UX
ajicopOITHeii Ha JleTaJifgX ABUraTeJel 1 Ha ITOBEPX-
HOCTH MacCJISAHBIX (PHIBTPOB [2].

Opmnako HanboJiee BakKHOIT HMpHUMHOMH cpada-
THIBAHUS TIPUCAJOK B IIpollecce padoThl JBUTa-

TeJiel ABIMOTCA WX (H3UKO-XUMUYCCKHE B3au-
MOJICHCTBUS ¢ TPOJYKTAMH CTapeHus Macliia |
cropaHwus Tormaa [3].

He.]'ll) HecaeanoBanus

CocTouT B OIeHKe BIMSAHIA cPabaThIBAEMOCTH
MpUCaiOK MOTOPHBIX MaceJ rpynnsl 12 nusereii,
paboTalomux Ha ra3000pa3HOM TOILIHMBE, Ha JKC-
TLTyaTallMOHHbIE CBOICTBA Macjia, a TaKkKe BO3-
MOYKHOCTH YJIYUITEHUS WX DKCIITyaTallHOHHBIX
CBOICTB MPH HEPEPHIBHOM BBOJIE TTPHCAJIOK.

MaTepI/IaJ'II)I H ME€TO/bI

Jlg  omnpeyiesieHusl BJIMSHUSA HEIPEPHIBHOTO
BBOJIA TIPHCA/IOK B Maclio Obljia pazpaboTaHa Ja-
OoparopHas YCTAHOBKA, BHITIOJHCHHAS B BHJIE 1U-
smupa. Iespio paspaboTku jHaHHONW YCTAHOBKH
OBLIIO HCCIIe/IOBAaHKe BIMAHUS BHENTHUX (hakTo-
POB Ha IPOIIECC HEMPEPHIBHOT'O BBOJIA TIPUCAJIOK U
olIpeJiesICHHEe PAIMOHAJIbHBIX UX 3HAYCHUI.

OCHOBHBIMH BHEITHUMH (haKTOpaMH, BJIIHI-
IOIMAMA HA TIPOTECC HEMPEPHIBHOTO BBOJIA IPH-
CaJIOK, SIBJISIIOTCS IPOHUTIAEMOCTD DJIEMEHTA JJIS
MPHCAJIKN YCTPOICTBA HEIPEPbIBHOTO BBOJIA, TH-
JIPOIMHAMUYCCKUI PEXKHUM B CHCTEME U TeMIIepa-
Typa MacJa.

JIst nocTiskeHUsl TTOCTaBJICHHON 1eJIn B KOH-
CTPYKITHH JKCIICPUMEHTAJIBHON YCTAHOBKH ObLIN
MPETYCMOTPEHBI KOHTPOJIBHO-U3MEPHTEIIBHBIC TTPH-
Oopbl TS (DHKCAITIH MapaMeTPoB, HEOOXOMIMBbIX
JUIS XapaKTePHCTHKY pabounX pesRUMOB paboThI.

JlabopaTopHasi yCTaAHOBKA COCTOUT W3 €MKO-
CTH JUISL 3aJiuBa Maclia, IecTepeHHoro Hacoca
tana HII-10, smekTponBurates, cyeTUNKa pac-
XoJloMepa, Tojlorpesareisi, MaHOMETPOB, TEPMO-
METPOB, YCTAHOBKH JUIS HEIPEPhIBHOTO BBOJIA
npucajiku. KoHCTPYKITH S BKIIIOYAET TIMITHH/IPH ve-
CKHUIl KOPITYC ¢ PACTIONONKCHHBIM BHYTPH HET'O 1H-
JIMHAPUYECKHM 0aKOM, 3aI0JTHEHHBIM TIPHCAJIKO,
KPBIIITKY, BXOJTHOH W BBIXOHOM MTYyIIepbl. MoTop-
HOE MacJyio CHCTEMbI CMAa3KH TOIaeTCs CHAPYKH,
T.€. B KOJIBIICBOI 3230 MEWIIY KOPITYCOM U BaKOM
JUTS TIpUCaIKK. B kopiiyce 3a cueT pasHOCTH TeM-
MepaTyphl MPOUCXOTHT TIporiece Tupy3nn Macia
U TIPUCAJTKH.

bBbL1 IpuHAT cIIeAyIomuid pesKuM HCITBITaHUS:
KOJIMYECTBO 3aJIMBACMOT0 Maclia 2 KI, TeMIie-
patypa Bo Bpemsa mpokauku 100 °C u Bpems uc-
npitanug 20 4. McnbTyemMoe Macio B3 eMKOCTH
¢ TOMOIIBIO HACOCA TIOJIABAJIOCH TIOJ JIABJICHHEM
1,5 xI/cM2 B TIOfTOrpeBaTeb AJIs HarpeBa U Mociie
Harpesa jio 100 °C cTpyiiHo nmocrynaiio B 6aUoK.
Heobxonmumas Temneparypa B cucTeMe TOIEp-
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Tabauya

DusHKO-XHMHYECKHE NI0KA3aTe/ paboTaBIHX MOTOPHBIX Maces Mapka M-10T,

PaGoraBime maciaa PaGoraBime macia
ITokazaTerm npeaeIbHOTO
Tloxazarerm 710 BBOJA IOCJIE BBOJIA
COCTOSAHHA MaceJI
CTaOMIA3aTOPOB CTaOMIH3aTOPOB
o 3
ILnotaocts mpm 20 °C, kr/em?, 0,890 0,891 0,892
He bostee
Kunemarnueckas Ba3kocTh
+
npu 100 °C, ¢cCt 0.3 %1 %8
Conepmauﬂne MexaHI/I‘(I)eCKI/IX 0,01 0,038 0,027
npuMeceit He 6osiee , %
Copepxanne BoIbI, % Crenst Crenst Crenst
IMenounoe wicio, Mr KOH/r 2 2,24 2,8

TOILJIMBE 110 CYINECTBYIOIIeH MeTouke. Pesyibra-
THI aHAJIH3a MaceJI IIPUBEICHDI B TaOJIMIIE.

Beenmenne mpucagku B mMacio M-1012 mpu
pabore Ha razoo0pa3HOM TOILIMBE BJIUSICT Ha
yIIydlleHHE IoKa3aTeJicil KaK IIeJIOUHOI'o Yucjia,
TaK H KHCJIIOTHOCTH, He3HAYUTECIIbHO YMECHBINACT-
¢ cojiepikaHre MEXaHHYECKHX IIpHMeceil H 1po-
JOYKTBI H3HOCA.

IlesrouHoOE YKCIIO B MOTOPHBIX MacliaX OJHA
M3 BaXKHEHIIHX II0KasaTesel, yKa3bIBAIOIIHX
Ha paboTOCIIOCOOHOCTh Macja, Ha IIOTEHIIHAJ
€ro IIPOTHBOM3HOCHBIX H aHTHOKHCJIHTEJIBHBIX
cBoticT. Illemounoe umcio macima M-10I2 mo
I'OCTy cocraBuser e Menee 6,0 mr KOH/r u,
B OCHOBHOM, obeclieuuBaeTCsA COHCPIKAHHEM B
Macie CyJiab(aTHBIX, aJIKHIPEHOJIBHBIX, AJIKHII-
CAJIMIMJIATHBIX, 30JIbHBIX H dHTHOKHUCJIUTEJIb-
HBIX IIPHUCAJIOK.

B narreMm ciryuae, Ipu pacCMOTPEHIH BJIHSHU S
MIpUCcCaIKi Ha W3MEHeHHe cBoiicTB Macia M-1012,
B HCCJEIyeMbBIX 00Opasliax, 3arpa3HECHUS Maclia
ymensimaetcs ¢ 0,058 mo 0,038 %.

BoiBoasl

ITo pesysibraTaM HccIeNOBaHWIT MOYKHO CJie-
JIATh CJIEYIONTNE BBIBOJIBL:

— aHAJIM3UPYSA JIAHHBIE, TPeCTaBJICHHBIC B Ta-
OJmIle, OTMETHM OTCYTCTBHE BJIUAHUA OCHOBHOIM
Macchl IIPenapaToB Ha IMISJIOUYHOE YHCIIO MacJia,

— oTMeuaeTcs yBeqwmueHue yposHs pH mpm
BBEJICHUH B MacJia IPUCaioK;

— yBEJIMUEHHE IMEJIOYHOr0 YHCIia MOYKHO Xa-
paKkTepu3oBaTh KaKk TIOKa3aTesb YBEJIHMUYCHHS
CpoKa cIIYKOBI paboTarolero MOTOPHOTO MacJia;

- HereprBHbeI BBOJ[ IIpHCAJKH B CHCTCMY
CMA3KH ABUTATCJIIA YIIYUIIACT IKCILITYaTallnOHHbIC
CBOICTBa Maclia, YMCHbIIACT M3HOC JleTaJICH.
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