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Otxka3 OT POBEAEHUSI OIIEPALIY OYMCTKU CHCTEMBI CMa3KH1 OT 3arpsI3HEHHH Iepe]] 3aMEHOH 0TpabOTaHHOTO Maciia Ha CBEXKee
00yCIIOBJIEH BBICOKOH IIEHOH M HEIOCTAaTOYHOCTHIO OUHINAIOIINX CBOMCTB ITPOMBIBOYHBIX MaceJl, HCHIONb3YEMbIX Il O4UCTKU CHCTEM
CMas3KH JM3eJbHbIX IBUTaresieil. B pesysbsrare mpoBea€HHBIX UCCIIEI0BAaHHUI YCTAHOBIEHO, YTO OYMCTKA CHCTEMBI CMa3KH U yAaJleHHe
3arpsA3HEHUN U3 MaCIIAHBIX KaHAIOB MOKET OBITh IPOBEZICHA OTPA0OTABIIIMM CBOI CPOK MOTOPHBIM MacJIoM 0e3 €ro CIIMBa U3 KapTepa
nuraresst. OnperneneHo, 4To BHECEHHE B 0TpabOTaHHOE MOTOPHOE MAcyIO THIPOKCH/IA aMMOHHSI B CMECH € KapOaMHUIOM M IOCIIETYIOIIAsT
pabora aBuraress Ha oboporax 1500...1600 06/MuH O3BOISIET YAAIUTH U3 Macia MPAKTHYECKH BCE BUJIBI 3arpsi3HeHIN. OUHIIECHHOE
B JIBUTATEJIE MaCJIO [0 OCHOBHBIM (DPM3HUKO-XUMUUYECKHM XapaKTEPHCTHKAM COOTBETCTBYET TPEOOBAHMUAM, PEABIBISIEMBIM K O230BbIM
Macjam, HCIOJIb3yEeMbIM IIPH MOITy4YeHHH IIPOMBIBOYHBIX Macell. B nmpouecce nmpruMeHeHust 0TpabOTaHHOTO Macila ITPOUCXOAMUT
YaCTUYHAs OYKCTKA ¥ MACIIHBIX KaHAJIOB BUTaTelsl. Ha cremyromiem stame B OUMIIEHHOE MaciIo B KapTep JABUTaTess BHOCSTCS 100aBKH
JMMETHICYIb(MOKCHA, H30IIPONIIIATA KU U AU3EIBHOTO ToIHBa. OIpesiesieHo, YTo MOCIELYIOLINHA 3aITyCK JBUTATellsl M ero paboTa
Ha XOJIOCTOM XO[y C IIepeMEeHHbIMH 000poTamMu B TedyeHre 30-40 MUH HO3BOJISIET YBEINYUTH KOMIIPECCHIO B IMJIMHIIPAX, CHU3UTh
pacxo TOIUIMBA, TOBBICHTH AABJICHHE Macja B CHCTEME CMa3Ku. B pesynbrare nocnenyromeit SKCILTyaTaliy IBUIaTeIs IOCIe €ro
OYHCTKH TIpeyIaraeMoi TEXHOJIOTHEH MPOMCXOUT yBEINUEHHUE CPOKA CITyKObI CBEKe3arpaBiIeHHOro Macia Ha 15...20%, cHwkaroTcst
3aTpaThl Ha MPOBEICHIE ONEPALIIH IIPOMBIBKHU 32 CUET OTKa3a OT UCIIOJIB30BAHMS JOPOTOCTOAIINX IIPOMBIBOYHBIX Macen Ha 30...40%.
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MacJio, 100aBKH.
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The refusal to clean the lubrication system from contaminants before replacing the used oil with the fresh one is caused
by the high price and insufficient cleaning properties of the flushing oils used to clean the lubrication systems of diesel engines. As a result
of the conducterd studies, it was found that the cleaning of the lubrication system and the removal of contaminants from the oil ducts can
be carried out with used motor oil without draining it from the crankcase. It was determined that the introduction of ammonium hydroxide
into the used engine oil in a mixture with carbamide and the subsequent engine operation at 1500...1600 rpm allows removing almost
all types of contaminants from the oil. The oil cleaned in the engine according to the basic physicochemical characteristics complies with
the requirements for the base oils used in the production of flushing oils. In the process of applying the used oil, the engine oil channels
are partially cleaned. At the next stage, additives of dimethyl sulfoxide, potassium isopropylate and diesel fuel are added to the cleaned
oil in the engine crankcase. It was determined that the subsequent start of the engine and its idling at a variable speed for 30-40 minutes
allows increasing compression in the cylinders, reducing fuel consumption, and increasing the oil pressure in the lubrication system.
As aresult of the subsequent engine operation after it has been cleaned with the proposed technology, the service life of freshly refilled
oil is increased by 15...20%, the costs of washing operations are reduced by 30...40% due to a refuse to use expensive washing oils.

Key words: engine, lubrication system, cleaning, pollution, used engine oil, flushing oil, additives.
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Beenenne. B mporecce paboTel nBUTATENECH TPAKTOPOB
B MOTOPDHOM Macje HaKallJIMBaeTCsl 3HAYMTEIFHOE KOJIMYe-
CTBO 3arpsA3HEHMH, NMPOIYKTOB M3HOCA, CMOJ. 3arps3HEHUS
00pa3yloTcs M Ha JIeTalsIX CHCTEMbI CMa3KH, B KapTepe, Mac-
JISTHBIX KaHaJlaX, B IMHJIMHIPOTIOPIIHEBOH rpymme U T.4. [1-6].

ITIpn mpoBeneHMM omepanuy 3aMEHBl Macya OoJbIIast
4acTh 3arpsA3HEHUH yAaiIseTcsi BMECTE C OTPabOTaHHBIM MO-
TOpHBIM MacioM. OJJHaKO HOJHOCTBIO YAAIHUTH BCE 3arpsi3He-
HUS U3 CUCTEMbI CMa3KH OY€Hb CIOKHO 0€3 TPUMEHEHHS CIIe-
IIAJIBHBIX TEXHUYECKUX CPEICTB U MMPOMBIBOYHBIX Maced [7].

B cBs3u ¢ orpaHMYEHHBIMH (MHAHCOBBIMH BO3MOXKHO-
CTAMH W HEYJOBJICTBOPUTEIHHBIM COCTOSHHEM MaTephallb-
HO-TEXHUUYECKOW 0a3pl OONBIIMHCTBA CEIbXO3MPEIIPHITHH
3aMEeHy Macesl MPOM3BOIAT 03 OYMCTKH CHCTEMBI CMa3KH.
3amMedeHo, 9To ke uepes 5-8 qacoB paOOTHI B ABUTATENE CBE-
JKE3aIpaBICHHOE MacjIo UMEET YEPHBIH 1BET.

YTBepKAEHHE O TOM, YTO PE3KOe N3MEHEHHE I[BETA MacJia
C JKENTOTO0 10 YEPHOTO SBIISETCS BCETO JIUIIb OATBEPKICHHU-
€M BBICOKMX MOIOIINX CBOWCTB CBEXXE3aNpPaBICHHOTO Macia
Y HUKaKUX OTPHUIATEIbHBIX MMOCIEACTBUI HE HECET, ABIACTCS
HE COBCEM BEPHBIM.

Pe3koe m3MeHeHne nBeTa rOBOPUT O TOM, YTO B Maclie
MOSIBIJIMCH CMOJIBI, TTPOIYKTBI OKHCJICHHS, a 3TO OKa3bIBAaeT
OTpHUIATENIbHOE BIMSHHUE Ha JalbHEHIIYI0 3((EKTHBHOCTD
paboTHI Macia B y3J1axX TPEHHS M Ha CPOK €TO CIIY>KOBI 10 ciIe-
IyFoIei 3aMeHsI [8, 9.

B pesynbrare npakTHYeCKUX UCCIIEA0BAHNH YCTaHOBIICHO,
YTO PE3KOEC U3MEHEHHE COAEPKaHUS CMOJI B Maclie TIOCIIE €T0
3aJIMBKH B JIBUTATEIb CBA3aHO C OTKA30M IPOBEACHUS OIepa-
A OYMCTKH W 3HAYUTEIBLHBIM OCTATOYHBIM COAEp’KaHHEM
3arpsA3HEHUI B CHCTEME CMa3KH ITOCIIE €T0 3aMEHBI.

CMemmBaHie W TONAJaHUE Jake HE3HAYUTEIHHOTO KO-
JMYEeCTBA 3arps3HEHUH B CBEXE3aINTOC MOTOPHOE Macio
MHTEHCH(HUIUPYET MPOLECC OKUCICHNS U CHIDKAET CPOK €ro
CITY>KOBI 10 3aMEHBI.

OI'BHY BHUNTuH npoBeneHs! uccneqoBaHus U CPABHU-
TEJIbHBII aHAIN3 U3MEHEHHS LIBETa M XapaKTEPUCTUK MOTOP-
HBIX Maceln mociie 89 9acoB paboTHI JBUTATENS C MpeaBapH-
TEJTBHOI OYMCTKON CHCTEMBI CMa3KH 1 0e3 Heé (puc. 1).

OmpezneneHo, YTO MpenBapUTENbHAS OYMCTKA CHCTEMBI
CMa3KH ITO3BOJISIET YK€ ITOCTIE TEPBBIX § 4acoB pabOThI JBHU-
rareisi IPOrHO3MPOBATh YMEHBILICHNE CPOKa CIy>KObI Macia
70 3aMeHbl. Mcrionb30BaHne MPOMBIBOYHBIX Macel B IBUTaTe-
JISIX TPAKTOPOB COIPSDKEHO C BBICOKUMH 3aTpaTaMy Ha IIPOMBI-
BOYHOE Macyio. Eciu 1y1st O4MCTKY CHCTEMBI CMa3KH JIBUTaTEIs
aBTOMOOWMIIST TpeOyercs 3...5 TUTPOB Macia, TO Uik TPAKTOp-
HBIX qBUTarenei — 15...40 MTpoB B 3aBUCHMOCTH OT MapKH.

Lenp ucciaeqoBaHuii: MoOBHIICHNAE YPPEKTHBHOCTH Pa-
0O0TBI ABUTATENEH TPAKTOPOB U CHIKEHHE 3aTPaT HA TEXHUYE-
CKOe 00CITy)XKIBaHUE.

B cuny orpanndyeHHOCTH (PUHAHCOBBIX BO3MOXHOCTEH
CENBXO3NPEANPUATHH,  HEAOCTAaTOYHOCTH  OYMIIAIOIMINX
CBOMCTB NPOMBIBOYHBIX MAacel IJIsi OYMCTKH OT 3arpsisHEHUH
1 OTJIOXKEHWH IWM3ENbHBIX JIBUraTesIeil MOCTaBlIeHa 3a/1ada —
pa3paboTka pecypcocOeperaromnell TEXHOIOTHH OYHUCTKH CH-
CTEMBI CMa3K1 OTPabOTaBIINM CBOH CPOK MOTOPHBIM MacjioM
C BHECEHHEM ITaKeTOB IPUCAIOK U J00aBoK [2-7].

Marepuan u meroabl. Ha nepBom stane npoBoauTcs ore-
panust O4MCTKH OTPabOTaBILIETO CBOI CPOK MOTOPHOTO Macia
OT 3arps3HEHHH 0e3 ero cimBa U3 KapTrepa apurarens. s
9THX [EJIEH Macio B ABUTATENIe IPOrPEBAETCS 0 TEMIIepary-
pst 60...70°C. Janee yepe3 3aMBHYIO TOPIIOBHHY (IBHUTATEIh
B HEpaOOTAaIOMIEM COCTOSHHH) B MAacll0 BHOCHUTCSI CMECh T'H-
Ipokcuia aMMoHus ¢ kKapbamuaom 0,5...1,0% k 00pEMy Macia
B KapTepe. [lpurarens 3aryckaercss M paboTaeT Ha XOJIOCTOM
xony 5-7 munyT. [locne gero 00OpOTHI B IBUTATEINE MOBHIIIA-
ot g0 1500...1600 o6/MuH, 1 IBUTATENb MPOOOIDKAET pado-
TaTh B TeueHue 30-40 muHyT. Yepes Kakaple 5 MUHYT MIPH TO-
MOIII MEPHOTO IIyna AOCTAETCS KaIulsi Macia W IIOMEIIAeTCsl
Ha ¢unprpoBankHyIo Oymary. I1o xpoMoTorpaMMe MacisTHOTO
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IATHA ONPEACIIACTCA 3(1)(1)€KTI/IBHOCTI> ouricTkH Macna. Ilocne
HU3MCHCHH 1LBE€Ta MACJIIHOI'O IISITHA C ‘lépHOl"O Ha KENTBINA
JABUTaTCJIb OCTaHABJIMBACTCs. ]_[BCT Macja U3MEHSETCA 3a CUET

T 0,16
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mmxcst cMod1. [IponsBoanTest pa3dopka 1 O4rcTKa HEHTPUBYTH
OYHCTKH Macja, BCTPOCHHO! B CUCTEMY CMas3KH.
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Puc. 1. 3aBucuMOCTb H3MeHeHUs PU3HKO-XMMHUYECKHX XapAKTEePHCTHK MOTOPHOI0 MacJja OT HapaboTKu:
0e3 npenBapUTEIbHON OUUCTKU CUCTEMBbI CMA3KH M C MIPEABAPUTEIbHON OYUCTKON CUCTEMBbI cMa3ku (¥)

Fig. 1. Relationship between changes in the physical-and-chemical characteristics of the engine oil and its run time:
without preliminary cleaning of the lubrication system and with preliminary cleaning of the lubrication system (*)

Ha cnenyromem 3tane roroBUTcsl MacisIHbIA KOHLEHTPAT, CO-
CTOSIIITMI M3 OYMINIEHHOTO B jBHTarernie mMacna (93%), Tumpokeun
amMoHus ¢ kapbamuaom (1%), mu3ensHOro TotBa (2%), TiMe-
Ticynb(okenna (2%), msonporiara kamst (2%). Cmech nepe-
MEIIMBACTCS 1 YePE3 3aTIMBHYIO0 TOPIIOBHHY ITOMEIACTCS B KapTep
mpuraresst. Jlanee murarens 3amyckaercs u paboraer 3-5 MuH
Ha obopotax 500...600 o6/muH. ITo okoHUaHMK TpoIiecca mepe-
MenmBaHus 000poTsl yBemmumBatoTcs 10 1200...1500 o6/miH
u apurarens paboraer 30-40 MHH ¢ TIEPHUOMITYECKUM PE3KHM
YMEHBIIEHHEM 000POTOB JI0 MUHUMYMA U YBETHUCHHEM JI0 MaK-
cumyma. [locre gero mpoBoyTCs 3aMEHa Macya Ha CBEKEE.

Pe3yabTathl u o0cy:xaeHune. Ha pucynke 2 npencrasie-
Ha 3aBHCHUMOCTb M3MEHEHHUs COIEpPXKAHUS HEPacTBOPUMOIO
ocajKa Maclia M LIBETa B IIpolecce paboThl JBUrATENs C Mpo-
MBIBOYHBIM COCTABOM.

AHanu3 HOoy4YeHHON 3aBUCHMOCTH ITIOKa3all, 4To COnep-
JKaHUE TIPUMeceil B Macie Iociie IEPBOTOo 3Tala OYMCTKH PaB-
HO 0,02%. ITo Mepe nanmpHEHIIEH pabOTHI IBUraTeIs KOJInde-
CTBO HEPAaCTBOPHMOTO OCaJKa B Macie (cMoi, ac(haIsTeHOB
U T.A.) yBenuumuBaioch, U kK 30 muH nocrurio 0,15%. Lser
OUYMIIIEHHOIO Macjia U3MEHMIICS ¢ 4 110 6,5 0aJUIOB B €AMHUIIAX
IIHT B cBsi3u ¢ HaKOIUIEHWEM 3arps3HEHUH B Macie (4HCToe
Macio — 4 Gama, camoe Tps3Hoe — 9 6aymioB).

[omy4eHHbIe pe3ynbTaThl CBUAETENBCTBYIOT O JOCTAaTO4-
HO BBICOKHX MOIOIIMX CBOMCTBaX 3KCIIEPUMEHTAIBHOTO CO-
CTaBa MPOMBIBOYHOT'O Macia.

C 11eI1B10 OIIEHKH IKCIITYaTallMOHHbIX CBOHCTB POMBIBOYHBIX
MaceJ1 10 ¥ IOCIIe IPOBEICHHS OTIEPAIIN OUUCTKH CHCTEMBI CMa3-
KU OTIpe/esiIach KOMIIPECCHS! B IIWIIMHAPAX U PACXOJ TOTUIHBA.

B Tabnuue npencTaBieHbl pe3ydbTaThl OIEHKH XapakKTe-
puctuk aurarens [1-240.

OmnpenencHue mMapaMeTpoB IPOBOAMIOCH MPU  OJHUX
M TEeX K€ YCIOBUSX O M TOCIE IPOBENCHHS OIEPALUH
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ouyncTKd. /laBneHne Macia B CHCTEME CMa3K{ IOBBIIIAETCS
3a CUET yBENWYCHHUS TIOABIKHOCTH ITOPITHEBBIX KOJIEI], YIyd-
IICHUS YCIOBUU MPOXOXKICHHUS CMAa3KH 110 MAcISTHBIM KaHa-
nam. [IpoMBIBKa CHCTEMBI CMa3KH, yIaJeHNe OTIOKEHHH C Jie-
taznei L{[1I" cmocoOCTByeT CHIDKEHHIO pacxo/ia TOILIHBA.

YCTaHOBIICHO, YTO OYHCTKA CHCTEMBI CMa3KH pa3paboTaH-
HBIM CTIOCOOOM TTO3BOJISIET TOBBICUTH XapaKTEPUCTHKH BT A~
TEeJsI U CHU3UTH 3aTPaThl HA HCIIOIB3YEeMOE TOILIHBO.

JUis  TOATBEp)KOCHHWA BBIABHHYTHIX —IPEAIIOIOKCHUAN
O BIHMSHUAU OMNEpaIli OYHCTKH CHCTEMBI CMa3KH Ha CpPOK
CITy>kOBI MOTOPHOTO Macya IIPOBOIIJICS CPABHUTEIBHBIN aHa-
JIU3 U3MEHEHUS! OCHOBHBIX (DPM3NKO-XUMHYECKHUX XapaKTepH-
CTHK Maclia B TeUeHHUe rmocieayomux 250 yacoB HapaOOTKH.

Ha pucynke 3 mpencrtaBieHBl 3aBHCHMOCTH H3MEHE-
Hus Bs3kocTH (v), 3arpssaéaHocTH (HO), ménounoro uncia
(III) cexero macna M-10I"2 ot HapaboTku B aBurarene 0e3
OYHCTKH ¥ C OYMCTKON CHCTEMBI CMa3KH.

AHanu3upysl TOJIYYCHHBIC 3aBHCHMOCTH CIIEIyeT OTMe-
TUTH, YTO TIPH MPOBEACHUH OIEPAINU IIPOMBIBKH CHCTEMBI
cmaszku JIBC TpakTopa Bs3KOCTh Macia v(2) K MOMEHTY 3a-
MeHBI (Hapabotka 250 4) cocramsuia 10,5 mm%/c, a B Mace,
oTpaboTaBIIeM B JBUTATENE, I7le IPOMBIBKA Iepel 3aMeHON
He TpoBoaniack, v(1) = 11,5 mm?/c.

YBenumueHue Bs3KOCTH V(1) TPOHCXONIIO IOCTENEHHO
C yBeIWYCHHEM HapaOOTKU 3a CUET HAKOIUICHHS IMpHMeceit
u cmoa HO(1).

[[[€noyHOE UYMCIO MOTOPHOIO MAacia XapaKTEpU3yeT
B ONPEAETICHHON CTENEHH COMAEPKAHNE MOIOIIEe-TUCTIEPTUPY-
OIIIX, AaHTHOKUCIUTEIBHBIX, IPOTHBOM3HOCHBIX, IPOTHBO3a-
TUPHBIX U aHTH(PUKIIMOHHBIX IPUCAIOK B MacIe.

PaccmarpuBas m3menenue meénounoro gucna (1) B mac-
JaxX CIIEAyeT OTMETHTh, YTO B JIBUTaTene, paboraBiieM 0e3
OYHCTKH CHCTEMBI CMa3KH, yxke K 200 u HapaOOTKM JaHHBIN
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MOKa3arelib HMMEN TMPAaKTHYCCKH OpakoBOYHOE 3HA4Ye-  SKCIUIyaTallud u TexHudeckoro cocrosuus L] = 3,5 mr KOH/r
mue 2,1 mr KOH/r, B To Bpems kak B mBurarene, pabo- k 250 4 HapaOOTKH, T.e. MOXKHO YTBEpPXJAaTh, YTO Maciio 00-
TaBIIEM Ha TOM K€ Maclic W NpPU AHAIOTUYHBIX YCIOBUSAX  JIAHallo JOCTATOYHO BBICOKHM 3aMacoM paboToCIoCOOHOCTH.
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Puc. 2. 3aBucMMOCTb M3MEHEHHUS CollepP:KaHusI HepacTBOPUMOro ocaaka (1) u uBera Maciia (2) oT BpeMeHH padoThl IBUTaTeIst

Fig. 2. Relationship between the change in the content of insoluble sediment (1) and the oil color (2) and the engine run time
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Fig. 3. Relationship pattern of changes in the physicochemical characteristics of M-10G2 engine oil in a tractor engine:
without preliminary cleaning the lubrication system (1), with cleaning the lubrication system (2)
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TEXHUYECKWUIA CEPBUC B AMK

BoiBoabI

Pa3paboTaHHBII TEXHOJIOTHYECKHHA MPOIECC OYUCTKH CH-
CTEMBI CMa3Kd OTPabOTaBIIMM CBOW CPOK MOTOPHBIM Mac-
JIOM C BHECCHHEM B HETO CIICHHAIBHBIX 100aBOK ITO3BOJISIET
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CHU3UTBH 3aTPaThl Ha MPOBEACHHE ONIEPAIIUH IIPOMBIBKH 32 CUET
OTKa3a OT WCIIOB30BaHMUS JOPOTOCTOSIIUX ITPOMBIBOYHBIX Ma-
cen Ha 30...40%, IpOUTUTE CPOK CITY’KOBI CBEXE3aIIPaBICHHO-
ro MOTOpHOro Macna Ha 15...20%, penuTs 3a1aui OBBIIECHHS
s dexTrBHOCTH HCTIONB30BaHMs oTpaboTaHHbIX Maceln B AITK.
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