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Annomayusn — B craTbe Kjiaccu(PpUIUPOBAHbI NPUYMHLI U (ak-
TOPbI M3HOCA ABTOTPAKTOPHLIX JABUrarejiel BHYTPEHHEr0 CroOpaHMs
(ABC), npoaHaJqn3upoBaHO BJIMSIHUE MOTOPHOI0 MACJa M CHCTEMbI
cma3ku JIBC Ha naHHbIE ACNIEKThI.

Knroueewie cnoea - ABUIraTe/]b, HI3HOC, MOTOPHOE MACJI0, IPUINHA,
BJINSITHHC.

Ilocmanoexa npobnemvl. HecMOTps Ha pa3iyuHbe MEpbI, IPUHUMAE-
MbI€ KOHCTPYKTOpaMH aBTOTpakTopHbIX JIBC, B mocieaHux nmpoucxomuT 0o-
JIe€ WM MEHEE UHTEHCUBHBIM W3HOC Y3JIOB U IETAJIEN. DTO PUBOJIUT K ITOCTE-
NEHHOMY (MHOIZIa BecbMa OBICTPOMY) YXYALIEHUIO (DYHKIMOHAJIBbHBIX Mapa-
METPOB KaK Y3JIOB, TaK U BCETrO JIBUTATENS: CHUXKAIOTCS KPYTAIIMIA MOMEHT U
MOIIIHOCTb, PacTyT YAEIbHBIE PACXOAbl TOIUIMBA, MACIa U TOKCHYHOCTh OTpa-
6otaBmmx razos [1]. Ilpu onpenenénnpix ycnopusax JIBC momHOCTbIO TEPSIOT
paboTOCIIOCOOHOCTh M HAIIPABIISIFOTCS B PEMOHT, YTO CYHIECTBEHHO MOBBIILIAET
3aTpaThl, HAIPUMEP, B COBPEMEHHOM arpapHOM IPOU3BOJICTBE.

Ananuz nocnedHux uccieooganuti. SIBIEHUs], MPOUCXOISIIME TIPU W3-
Hoce netanieit JIBC, cinoHbl M BBI3BIBAIOTCS MHOTUMU TipuuuHamu. [losTromy
JUIS MUHAMM3AlMM YKa3aHHOTO M3HOCAa HEOOXOAMMO NPHUHHMMATh pas3iIMyHbIE,
VHOT/A [IPOTUBOPEYMBBIE Mepbl. HEKOTOpBIE N3 HUX MOIYT 3HAUUTENBHO MOBBI-
cuth cronMocTh JIBC mim sKcIiTyaTalyy Takux ABUATATENEN, IOITOMY LIEIeCco-
00pa3HOCTh MPUMEHEHHS TaKUX Mep TpeOyeT AKOHOMUYECKOrO OOOCHOBAHUSI.
Opnnako BoccTaHOBIIEHHE M3HOIIEHHBIX JIBC — TOXe BecbMa 3aTpaTHOE JIENO.

HckmroueHnem, Korja He Hy)KHO CHM)KAaTh MHTEHCUBHOCTh M3HOCA Jie-
tasiedt [IBC, cnyxut ux npupadotka rnpu ookatke [2]. Ho npu 3ToM u nocrne
He€ HeIOMYCTHMBI PEKMMBI paOOThI, TPUBOSIIME K CXBAThIBAHUIO MaTepUa-
JIOB JIETAJIEN U UX 3aUDPY.

N.b. I'ypBuueM [3] KOHKpPETU3NPOBAHA NMPUMEHUTEIBHO K aBTOMO-
OWJIBHBIM JIBUTATENSIM KJIaCCU(UKALMs BUJOB M3HAIIMBAHUSA, PaHEE IMpeJ-
noxenHas M.M. XpymesbiM. Ho oHa HyXmaeTcs B JajdbHEUIIEH JeTalu-
3aI[uu, B TOM YHUCJIE€ — BBIJICJICHUH POJIM CMa304HbIX MaTepuanoB (CM).
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Dopmynuposanue yeau cmamovu (nocmarosxka 3adarnus). Kiaccudu-
UPOBaTh MPUUYUHBI U (PakTOpbl M3HOCaA netaneit u y3nos JIBC, ¢ yuérom
ponu MmotopHoro Macia (MM).

OcHosHnasa yacme. B nipennaraemMoi kiaccudukanuu NpuyuH U dax-
TopoB n3Hoca JIBC BbieneHbl: A — BHEIIHUE NIPUYUHBI U3HOCA, b — BHYT-
pPEHHHE TMPOIIeCCh MPH M3HOCEe U B — ocHOBHBIE Biustomue ¢pakropbl. OHa
JIOCTATOYHO HATJISIHA U MO3BOJISIET HAMETUTH MEPbI JIJIsi CHUKEHUS U3HOCA
(tabm. 1). Hymepauus B pazaenax A, b u B ycnoBHas. Mexny kocbiMu 4€p-
TOYKaMH /. ../ OTMEUEHBI HEYCTPAHUMbIC PUIUHBI WK (DAKTOPHI.

N3BecTHO, YTO B peajbHOM AKCIUTyaTalldd MOTOPHBIX TPAHCIIOPTHBIX
cpencTB uX y3ibl, B ToM yucie JBC, n3HammBaroTcsi OOBIMHO CHJIBHEE, YEM
NPy HOPMAaJIBHOM SKCIUTyaTaly (KOTr/a MOJHOCTHIO COONII0AaloTCsl TpeOoBa-
HUS 3aBOJIOB-M3TOTOBUTENEH U OTCYTCTBYIOT HEOJAronpHsTHbIC PEKUMBI pa-
60Tb1). B mpemiokeHHON KiaccupUKaMy HeOIaronpusTHeie (pakTophl pe-
anbHOU KcIuTyatanuu JIBC yurtensl mynkramu A10, A201, A211, A221, A4,
b20, B21, BO1, B11, B211, B31, B41: cama skcrnyaramus JIBC 3akntodaer B
cebe MHOTO (haKTOPOB, YCHIIMBAIOIIUX U3HOC.

[IpuBenenHas HIKe KiIacCHU(pUKAIMS TMO3BOJISIET YCTAHOBUTH YCIIO-
BUs (4acTO WJEaM3UPOBAHHBIE), KOTJa SKCIUTyaTalmoHHb u3Hoc JIBC
MuHUMajeH (Taba. 1). AHaIU3 3TUX YCIOBUM MO3BOJIIET 3aKIIOUUTH, YTO
HEO00XO0IUMO:

a) KaK MOYKHO TILATelIbHee ounarh Bee padoune cpeasl (PC — Bo3ayx,
MacJio, TOIUIMBO U T.J.) OT TOCTOPOHHUX TBEPBIX U JKUJIKUX YACTHII, a TAKKE
BO3/yX — OT arpECCUBHBIX I'a30B 1 MOTOPHOE MACJIO — OT KUCIIOT;

0) nmpumensaTh PC TONBKO C HOpMalbHBIM Kaue€CTBOM, B COOTBET-
CTBHUHM C peKOMeHAalusaMu 3aBoa-u3rorosurens JBC;

B) uCKIOUUTh cMmermmBanue PC, mmeromux pa3Hoe Ha3HaueHue, a
Takke npuMmeHeHne PC He MO HA3HAYEHHIO W TOMNAJaHhE MOCTOPOHHUX
Jkunkocrtel B xxuakue PC;

') HEWTPaIU30BaTh BPEIHOE JCHCTBUE arpeCCUBHBIX Ta30B U JKUJIKO-
cTeil, oopazyromuxcs BHyTpu JIBC;

1) 00ECTEeUYUTh TMONTYKHJIKOCTHOE WM >KUJKOCTHOE TPEHHE B Y3Jax
JIBC, B TOM umcIie, npensTcTBys yObUIM cMa304HbIX MatepuaioB (CM) B HuX;

€) MPOTUBOJEHCTBOBATH JAETPajallid KUAKUX pabodyux cpei Mpu
sKcIuryatauuu u xpanenuu JBC;

K) YAQIATh OTJIOKEHHUSI CO BCEX MOBEPXHOCTEH OXJIaXAaeMbIX JI€Ta-
JICH;

3) IPUMEHATh MaTepuasbl JieTaneii, Haubosee CTOMKUE K KOPPO3UU U
TEPMOYCTaJIOCTH;

1) ONTUMHU3UPOBATh CKOPOCTHOM, HArPYy30UYHBIM U TEILUIOBOM pPEXKHU-
Mol JIBC, npenarcTBoBaTh UX HEONTUMAIBLHOCTH 33 CYET MPUMEHEHUS Me-
XaHO- U TETUVIOAKKYMYJIUPYIOIIUX CUCTEM.
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Kanaccupukanus npuuuH u ¢pakropos uzHoca /IBC
A. BHentaue npuduHbl (BO37eHCTBUS ); TPUMECHEHHUE
/A0 BosneiictBus netaneii JIBC B3auMHbIe TTpH BIUSHUH, B TOM YHCIie/
/A00 HapaboTku/
A0l nepopmupyeMoCTH MaTepuaioB
A02 (PU3HMKO-XUMHUUYECKOM aKTUBHOCTH MAaTEpUAIOB
Al  Bo3sgeiicTBus TBEPABIX WIN KUJIKUX YACTHUL, B TOM YHUCIIE
Al10 HaxoasmuMxcs B 3albUIEHHBIX, 3arPSI3HEHHBIX CpEdaX
All wactun Harapa
Al12 Ttymana atMocdepbl
A2 [IpruMmeHeHne He3anbUIEHHBIX CPEM, B TOM YUCIIE
A20 cMa304YHBIX, B TOM YHCJIC
A200 c HOpMaJbHBIM Ka4€CTBOM
A201 c yXyauieHHbIM KaueCTBOM
A21 TomnuB, B TOM YHCJIIC
A210 c HOpMaJbHBIM Ka4€CTBOM
A211 c yXyauieHHbIM KaueCTBOM
A22  oxnaxjgaronux, B TOM YHCJIC
A220 ¢ HOpMaJIBHBIM Ka4y€CTBOM
A221 c yXyauieHHbIM KaueCTBOM
A3 Bo3zneiicTBrue HE3anbUIIEHHBIX CPEJl, B TOM YHCIIE
A30 ra3oo0pa3HbIX
A31l KUAKUX HECMA30YHBIX
A4  YObulb CMa30YHBIX MAaTEPUAJIOB, BCIEJCTBUE, B TOM YHCIIC
A40 yteuku (BHYTpEeHHEH WM BHEITHEH)
A4] HecBOEBPEMEHHOTO IOIOJHEHUS
A5  Hcnonp3oBaHuE€ KOHCTPYKTOPCKUX PEIICHUI

b. BHyTpeHHHE pOo1IeCChl, BBI3BIBAIOIINE UJIN YCHJIMBAIOIINE H3HOC
b0  Tpenue neranei, B TOM 4ucie
b00 cyxoe, rpannyHOE
B0l  (mony)XuakocTHoOe
b02 compoBoxarorieecs cXBaTbIBAHUEM MaTEPUAIOB
bl Herpananust cma3o4uHbix MatepuanoB (CM), B ToM yucie
b10 mporuBou3HOCHBIX cBOMicTB CM
b1l  BsA3KOCTHO-TEMIEpaTypHBIX CBOMCTB U NpokadnBaeMoct CM
b12 wucnapenue MacisHOU MIEHKH, BRITOPaHUE Macia, JIakooo-
pazoBaHue
b13 HakomeHue npumecei U arpecCUBHBIX BEIIECTB
b2 VYXyaumeHrue 0TBoIa TEIUIOTHI OT AETaJel, B TOM YHCIIE
b20 mpu gerpaganuu oxnaxaaromiei xuakoctu (OX); obpazo-
BaHHE OTJOKCHHUH B )KUJKOCTHBIX KaHaIax
b21  npu 3arpsi3HEHNM HApYKHBIX TOBEPXHOCTEN OXJIAKIAEMBIX Y3II0B
b3 YcTanocts MaTepuasnoB A€Talei, B TOM YUCIIEe
b30 wmexaHuueckas
b31 Ttepmuueckas
b4  Koppo3sus neraneil, B TOM uucie
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b40 ¢ yyactueM XKUJIKOCTEH, B TOM YHCIIC
b400 xunxux cpen B y3nax JIBC
b401 mOCTOPOHHMX arpeCCUBHBIX

b41 B razoo0pa3Ho# cpene, B TOM YHUCIIE
b410 npoaykToB cropaHus TOILUIMBA
b411 BnaxHoro Bo3myxa

b42  ¢perrtunr-xopposus

B. Baustiromue dhakTopbl
B0 OrtHocuTrenbHast CKOPOCTh B 30HE KOHTAKTa, B TOM YUCJIE
B00 ckopoctHo# pexum JIBC
BO1 koneGaHusi CKOPOCTHOTO peXUMa
Bl Harpy3ka Ha neraiu, B TOM YUCIE
B10 wnarpy3ounsiii pexxum JIBC
B11 konebaHusi HArpy304HOTO PEKUMA
B2 PaGouue Temneparypsl Aetanei (MecTHas, CpeAHsIsi), B TOM UUCIe
B20 Temnnosoii pexxum IBC
B21 koneGaHus TEIIOBOTO peXuMa M pabouux TemrepaTyp, B
TOM YHUCJIE
/B210 B mpenenax pabouero nukia (MECTHbIE IOBEPXHOCT-
HbIE TeMIIepaTyphl)/
B211 B mpenenax Harpy304Ho-CKOpOCTHBIX IHUKIOB J[BC,
a TaKKe B TEUEHUE May3 MEX]Y LIUKIAMU
B3  PerymupoBounsie mapametpsl cucteM JIBC, B Tom umciie
B30 nHopmanbHbIE
B31 yxynmenHsie
B4  OOGcnyxuBaHue CpeJCTB OUUCTKH CPEJI, B TOM UHUCIIE
B40 nopmanbHOE
B41 yxyaumeHnHoe (HemoyiHoe U(H1JM) HECBOEBPEMEHHOE)

K) MOJACPKUBATh HOPMAJIbHBIE PETYJIUPOBOYHBIC TMapaMeTphbl CHU-
ctem JIBC ¢ 1ocTaTOuHOM TOYHOCTHIO;

J) PEryJsipHO M TOJHOCTHIO OOCITy>XKHUBaTh cpeicTBa o4ucTku PC,
MMEIOLIMECS HA IBUTATEIISIX.

Kaxxnas u3 nepedrciieHHbIX Mep TpeOyeT TeX WM MHBIX 3aTpaT s
BBHITIOJIHEHUS, MHOTa 3HAUMTENbHBIX (Hampumep, maisa BO1, B11, B211).
YacTh 3TUX Mep CBs3aHA C MCMOJIb30BAHUEM 00JIee yIaYHBIX KOHCTPYKTOP-
CKMX pelIeHMH, 3aMeaomunx u3Hoc aerainet [IBC — B ocHoOBHOM, ¢ co-
BeplieHCcTBOBaHUEM cpeacTB ouncTku PC. Tak, 61aroaapsi BBIOJHEHUIO B
IATYHHBIX [IEUKaX KOJIEHYAThIX BAJIOB MOJOCTEU-TPA3CYITOBUTEIIEN U3HOC
ATUX IIEEK 3aMeJyIsieTcss B HECKoJibko pa3 [3]. Psa mep obecrnieunBaeTcs
cuctemoit cmasku JIBC.

[Ipeanonaraercsi, 4To B HEE 3alpaBICHO CBEXEE MOTOPHOE MAacio
(MM), oTtBeuaromee pekoMmeHAauusaM 3aBoaa-uzrotosutens JIBC wu
HaJyIeKammM obpaszoMm ceptuduiupoBandoe. s ymnanenus nz MM mo-
CTOPOHHUX YaCTHIl W Kamenb TpeOyeTcs MoaaepKuBaTh pabOTOCTIOCO0-
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HOCTb UMEIOIUXCA cpencTB ouucTKU PC. UTOOBI KOMIIEHCUPOBATH MTOTEPIO
MM 1npu ero NoATEKaHUSIX U yrape B HWJIMHAPaX, IEPUOAUYECKHU JOJIUBATH
B nogaoH [IBC cnemyer Tonbko uuctoe cBexee MM Toit ke mapku. Ilo-
CKOJIbKy MM €0 BpeMeHeM JIerpaiupyeT, Hy’KHO CBOCBPEMEHHO 3aMEHATh
MM B cuctemMe cMa3KHu.

Tabnuna 1 — Ycnous, korna uzHoc neraneii u y3noB JIBC Munumanexn
Kon HaumenoBanue ycnoBus
/A01/ |korma mHTEeHCHBHOCTH M3HOCA (M) MuHMManbHA UK HyJIeBas
Al10 |[MCKIIOYMTH NPUMEHEHUE 3aNBUIEHHBIX, 3aTPA3HEHHBIX CPEll
All |momaBUTH HarapooOpa3oBaHUE
Al2 |[MCKIIOYUTH BIYCK BJIQKHOTO BO3/yXa, OT(PUIBTPOBATH KaeIbKU
TyMaHa
A2  |TOJIBKO C HOpMaJIbHBIM Ka4€CTBOM
A30 [MCKIIIOYUTBH BIYCK KHUCIOTOOOPAa3yIOIIMX ra3oB; HEUTpPaIM30BaTh
Takue rassl, oopasyomuecs BHyTpu JABC
A31 |HCKIIOUMTH MOMATAHUE TOCTOPOHHUX KuAKocTeld B PC
A4  [openstcTBoBaTh yObun CM B y3max JIBC
AS  |ynauHble KOHCTPYKTOPCKHE PEIICHHUs], CHUKAIOIINE H3HOC
b00, B02|cyxoe, rpaHUYHOE TPEHUE U CXBATHIBAHUE MATEPUATIOB UCKIIFOUUTD
b0l |mopgnepxkuBaTh 3a CYET JOCTATOYHOW IMOJIAYM MACia, UMEIOIIETO
HOPMaJIbHOE KayeCcTBO NpH pabouell TemiepaType y3ia
b1, b20 |[mpoTruBOAEHCTBOBATh E€Tpajallii Cpell, MOAAEPKUBas 10CTaATOY-
HO€ UX KauyeCTBO
b20 |uckimrounTh 0Opa3zoBaHUE OTIOKEHUN U yIaIsiTh 00pa30oBaBIINECs
OTJIOKEHUSI U3 KUJKOCTHBIX KaHAJIOB
b21 |ounmiath 3arps3HEHHBIE HAPYKHBIE IOBEPXHOCTU OXJIKTAEMBIX Y3JI0B
b3, b4 |[mpumenHsTh HauboJee CTOWKNUE MaTEePHUAIIBI
b4  |npumensitb CM ¢ aHTUKOPPO3HMOHHBIMH CBOMCTBAMU
B0O0 |ucnonws3oBaThk ckopocTHOM pexkum JIBC, onTuManbHbIN 111 MU-
anmMu3annu U
B10 |ucnonws3oBaThk Harpy3ouHblid pexuM IBC, onTuManbHbIi 1715 MU-
anMu3annu MU
BO1, |mpensitcTBOBaTh KOJIE€OAHUSM C MOMOILBIO MEXAHO-
Bll |akkyMynupyromieil CucTeMsl
B20 |ucnonws3oBath TemaoBoi pexxum JIBC, onTuManbHbIN 1151 MUHU-
muzanuu U1
B211 |mpensiTcTBOBaTH KOJEOAHUSIM C TIOMOIIBIO TETLIO-
AKKyMYJIMPYIOILEN CUCTEMBI
B3  |perynupoBounbie mapameTpsl cuctem JIBC — ToabKO HOpMaIbHbIE
B4  |oGcnyxuBanue cpeactB ounctku PC — TOIbKO HOpMAaTbHOE
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Ha puc. 1 HarnaaHo npeacTaBiieHbl MyTH 3arps3HeHuss MM npu skc-
mmyatauuu JIBC [2].
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Puc. 1. [lyTu 3arps3HeHHUs MOTOPHOTO Maclia,
Haxomsmierocs B cucreme cMmasku JIBC:
A —Bopa; b — nbuIb MOYB U JOPOT; B — CaKKCThIE YaCTHUIIBI;
I' — coennnenus cepsl; /| — coeAMHEHUs CBUHIIA;
E — oprannyeckue npoayKkThl OKUCICHUS YIJIEBOAOPOIOB;
2K — TexHOJIOTHYECKUE PUMECH; 3 — MPOYKTHI U3HOCA ACTaEH

ITo nanHbIM paboOTHI [2], MPU UCTIOJIB30BAHUM OTKPHITOM BEHTUIISILIUU
KapTEepHOTro MPOCTpaHCTBa Ha NBUraTeisix 3M3-24 1erkoBbIX aBTOMOOMIIEH
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HAWJTY4YIIUI CpeIHU MpoOer 10 KanuTaIbHOTO PEMOHTa JAOCTUTANCs, KO-
rna MM knacca M-65/10-1"; 3amenstoch uepe3 12...24 teic.km. [Ipu yBe-
JUYEHUH 3TOro mpodera a0 48 Thic. KM M Oosiee HAOIIOJANIOCH PE3KOE
yxyameHnne coctosiaus Takux JIBC — mpoucxoaunu 3aBUCaHus MOPIIHE-
BBIX KOJICI] B KaHaBKaxX MOPIIHEN W 3aaUpbl TOBEPXHOCTEN T'MJIb3 LIWJIUH-
npoB. Ecnu ske BMECTO OTKPBITON BEHTUJISIIUKA TPUMEHSIIACH 3aKPbITas, TO
ATO MPUBOAWIO K YCKOPEHHOMY 3arps3HEHUIO0 BHYTPEHHHMX MOBEPXHOCTEH
JeTanei M y3/0B JABUTaTens (B TOM YHWCIE BEHTHISIIMOHHBIX KaHaJOB),
BCJIEZICTBUE YETO JOJMBATh MACIIO B MOJI0OH TpeOOBaIOCh B 2-4 pasa yale.
[TosTOMy OpH MCHOJIB30BAHUM 3aKPBITOM BEHTWISIIUM KAPTEPHOTO MPO-
cTpaHcTBa ABurareneid 3M3-24 pekoMeH10Bal0ch 3aMeHATh MM uepe3 18
TBIC.KM.

JIns HeUTpalu3aluud BPEJHOTO ACHCTBHUS HA JETAlU arpeCcCHUBHBIX
ra3oB U XKUAKOCTeH, oOpazytontuxcs BuyTpu IBC, MM nomxHO UMETh J10-
CTATOYHBIM 3amac MENOYHOCTH. [JonmomHuTensHo, s 3ammTel JBC ot
KOpPpO3UHU MPU HU3KOTEMIEPATYPHBIX pEKUMax W MpPU XpaHeHun, B MM
MOTYT JI00aBISATHCSI HHTHOUTOPBI Koppo3uu (Hanpumep, MHI'A-1).

UtoOnl B HauboJiee OTBETCTBEHHBIX compsikeHusx JIBC Obuto xum-
KOCTHO€ WJIM XOTs Obl MOJY>KUJIKOCTHOE TpeHue, ouniieHHoe MM Harne-
TaeTcsl Tyjla MaclssHbIM HACOCOM IO 3HAYUTEIbHBIM JaBiieHrneM. HTeH-
CHUBHOCTb 3TOTO TPEHUS MPOMOPIIUOHATBHA KOIDDUITUEHTY TUHAMUYECKON
BsI3KOCTH MM, CyIlIeCTBEHHO 3aBUCSIIEMY OT pabouel TemnepaTyphl y3ia.
OpHako cHUXaTh BA3KOCTh MM, 4TOOBI YMEHBIINUTh 3TO TPEHHE, LIEIECO-
o6pasno yumsb 10 10...14 mm%/c (mpu 100 °C), Tak Kak JanbHEHIIee CHHU-
JKEHHUE BA3KOCTH MPUBOAUT K Pa3yNpPOUHEHUIO MACISHOMN IMJIEHKU B y3/1ax
TPEHHUsI U TOBBIIIEHHOMY HUCHapeHni0 MM, BBITOparoIIero B IUIMHApPaX
JIBC. Mectubie 3HaueHus Ko3hdUiMenTa KnHeMaTnieckon Bsiskoctd MM
B OTBETCTBEHHBIX conpsikeHusx JIBC He 10IDKHBI ObITH HIDKE 3...5 MmMm%/c [2].

Jlns mpotuBoaeiicTBus aerpagaunu MM npu skcrmyatanuu [IBC,
KpOME CBOEBPEMEHHOTO O0CTY>KUBAHUSI CPEJICTB OYUCTKUA U JIOJIUBOB CBE-
xero MM (st KoMmeHcalu pacxoja), OHO JOJDKHO conepxkarh dhdek-
TUBHBIE AHTUOKHUCIUTEIBHBIE W MOIOIIE-TUCIICPTUPYIONINE TMPUCAJIKH.
[lepBbIe 3aMeMIAIOT pa3pyLICHHUE YIIIeBOIOpo1oB MM, a BTOphIE yAaNsIOT
C JeTasiedl 3arpsi3HEHHs] U MOJJEPKUBAIOT BO B3BEUIEHHOM COCTOSTHUM 4Ya-
CTHUIIbI TpuMecei, nonanaromme B MM npu pabote JIBC (B ToM uuncie Ka-
NeJIbKU BOJIbI). BelleicTBUE HAKOTUICHUS TUX MPUMECE, MOCTETIEHHO BO3-
pacraet BI3kocTh MM.

Moto1iie-1ucneprupyroniie Tpucagki He JOJDKHBI IMPUMEHSTHCS B
M30BITOYHBIX KOJMYECTBAX, TaK KaK 3TO MOXET MOBBICHUTH M3HOC IUJIMH-
JIPOB, MOPUIHEBBIX KOJEI[ M KaHABOK MOPIIHEH, BCIEACTBUE Pa3ylpoOyHe-
HUS MacCJISTHOW TUIEHKHM W MaTepuajioB JeTaneil, oOpa3oBaHMs TBEPABIX
30JIbHBIX YACTHIl U pyrux npuanH. J[ns BeicokodopcupoBanubix J[BC Be-
Au4drHa 305bHOCTH MM, 00yClIOBICHHON HAJWYMEM MOIOIIMX MPUCAIOK,
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MO-BUJIMMOMY, HE JoJpKkHA npeBbimath 1% [2]. Kpome Toro, mpu mocre-
MIEHHOM BBITOPaHUM TAKUX MPUCATIOK 00pa3ylOTCs OTIOXKEHHS Ha MOBEpX-
HOCTsIX pabouux npoctpancts JBC, npuBoasiye K OMacHbIM HapylIECHU-
M cropanus (B aBTOMOOWJIBHBIX JBUTATENIIX C MCKPOBBIM 3KUTAHUEM).
Tak, Mo JaHHBIM UTAJIBIHCKOW aBTOCTpouTeabHON (hupmbl FIAT, yem BbI-
e Ob11a 30JIbHOCTE MM, TeM OBICTpee HAUMHAIOCH KATMITBHOE 3a)KUTAHHE
B nBuratene FIAT-124 [2] (puc. 2). [loatomy 301pHOCTE MM, pekomMeH10-
BaHHOTO (PUPMOH I 3TOTO ABUraTeNs (a BIOCIEICTBUM — PEKOMEH I0OBaH-
HOro BomkckuM aBT03aBOJIOM ISl €ro MPOAYKLMH), HE JIOJKHA IPEBbI-
math 0,8%. AHAJIOTMYHBIN PE3yNbTAT NOJdy4YeH Ha apurarene MeM3-968A
C BO3JAYIIHBIM OXJIAXJACHHUEM, HA KOTOPOM, KpOME TOro, HabII0JaInuch 3a-
MBIKaHUS AJIEKTPOJAOB CBEY 3KUTAHUS 30JIbHBIMU OTJIOKECHUSIMU.
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Puc.2. Bmusiaue 30J0pHOCTH MOTOPHOTO Macjia Ha HapaOOTKY JBUTATEIs
FIAT-124 1o nmosiBiaeHUs KAIWJILHOTO 3aKUTaHUS
(IpU YCKOPEHHBIX UCTIBITAHUSIX )

C nonyyennsiM pupmoit FIAT pesynbratom aiisi KapOOpaTOPHOTO
aBromoOunbsHOrO ABuratens FIAT-124 cornacyrorcst faHHbIE aBCTPUMCKUX
UCCIIeIoBaTeNeH, MOTyYeHHbIE IPU YCKOPEHHBIX UCIBITAHUSIX BBICOKO(OP-
CUPOBAHHOIO JABHUTATels, UMEBILIEr0 TYpOOHAJAyB M BIPHICK OCH3MHA B
uuauHApe! [4]. B 06oux paccMoTpeHHbIX ciydasx MM BBOAWIOCH B IU-
muuapsl JIBC, Ho ecnu nis FIAT-124 oHo moaMemnBanoch K OCH3UHY Tie-
pen kapOropatopom, To Jjist BToporo JIBC oHO BOPHICKUBAJIOCH BO BITYCK-
Hble KaHasbl. OTianamre padodero mporecca BeicokodopcupoBannoro [IBC
C UCKPOBBIM 32)KUT'aHUEM MPOSIBUIIOCH B TOM OTHOILIEHHH, YTO Ha MOSIBJIE-
HUE KATMJIBHOTO 3KUTaHUS BIHsUIA HE 30JIbHOCTH MM, a coctaB 6a30Boro
Macina, u3 Kotoporo noiaydeHo MM. Tak, naxke npu HOpMaJIbHOM Pacxoe
macna (0,15 r/kBt4) nomananue TSXKENBIX aTKaHOB B HAJIMOPIIIHEBBIE TTPO-
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ctpaHcTBa 3Toro JIBC BBI3BIBANIO KadWIbHOE 3aKuranue. UtoOsl 3T0ro m3-
0exaTh, B BeICOKO(popcupoBaHHbIX JIBC, nMeronmx UCKpoBOe 3aKUTaHuE,
Jy4ylle NPUMEHATh cuHTeTHueckne MM. lccnenoBaHusi 3THX BOIPOCOB
IIPOJIOJIKAKOTCS.

K perynupoBouyHbIM Iapamerpam cuctemsl cmasku JIBC MoxkHO OT-
HECTH, IPEXKJIE BCEro, ypoBeHb MM B mojJIoHe Wi MaciastHOM Oake, IoKa-
3aTeu 3arpsA3HEHHOCTH CPEICTB OUMCTKU (MIepemaj JaBiCHHUS Ha (UIIb-
TPYIOIIEH MITOPE, MPOIOJDKATEILHOCTh BhIOETA pOTOpa EHTPUYTH U Ip.),
TEMIIEPATYPY B MECTE YCTAaHOBKH COOTBETCTBYIOIIETO aardvka. Hemocra-
TOYHO YaCThIM KOHTPOJIb YpoBHS MM MOXXET NMpUBECTH K pabOTe MOIIHUII-
HUKOB J[BC B yCIOBHUSX MAaciasHOTO TOJIOJAHUS U OTKA3y 3TUX HOJIIUITHU-
KOB [3].

[Ipuemrnemsble TOKa3aTesn 3arpsi3HEHHOCTH CPEICTB OYMCTKH JOCTH-
raroTCsl JIMUIb MPU CBOEBPEMEHHOM UX OOCIYKMBAaHUU WIM 3aMeHE (uib-
TPO3J€MEHTOB. [Ipy NOBBIIEHHBIX MHTEPBAJIAX MEXAY 3aMeHaMu MM, Ta-
KOoe 00CIIy’)KHUBaHHE B PsIJie CIIy4aeB JOJKHO IMPOBOJUTHCS C MEHbIIEH IIe-
pUOANYHOCTBIO. O CTeNeHM 3arpsA3HEHHOCTH MACISHBIX (QUIBTPOB MOYKHO
CYIUTb 1O Nepenaay AaBJIEHUsI Macia, KOTOPbIM OOBIYHO HaXOUTCS B IIpe-
nenax 100...200 kIla u Bo3pacTaet nponopimoHaibHo Hapadbotke JIBC [2;
6]. Jdns macisHbIX HEHTPU(YT KOHTPOJIUPYETCS KOJUYECTBO OTIIOKEHUH B
poTope H(WJIM) TPOAOJKUTENBHOCTh BbIOEra poTOpa MOCIE OCTAHOBKHU
JABC. Yem myumie moromie-aucneprupyronme csoricrsa MM, Tem meneHHee
OTH OTJIOKEHUS HAKAIUIMBAIOTCS, TaK KaK NPUMECH HAXOIATCS BO B3BELICH-
HOM COCTOSIHUH, a He ocenatot (puc. 3) [2].
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Puc.3. M3meHeHne rupaBInIecKoro COMPOTUBIICHUS TIOJIHOTIOTOYHOTO
¢uIBTpa B CHCTEME CMa3KH BEICOKO(POPCUPOBAHHOTO aBTOMOOMIILHOTO JTU3EIIS

Padora JIBC npu OTKpHITOM NEPEMyCKHOM KJamaHe MacisHOTO
(buabTpa HEAOMYCTUMA, TAK KaK MPHU 3TOM a0pa3vBHbIE YAaCTHUILIBI MOCTYyTA-
IOT K MOJUIMITHUKAM CKOJIB)KEHUS U YCKOPEHHO MX HM3HammBaroT. Kak wnc-
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KJIFOUEHHUE, Takas paboTa BO3MOXKHA KPATKOBPEMEHHO, MOKa JIBUTATEb He
Iporpesics Mocjie Mycka, HO 3TO MOXKHO YCTpaHUTh, nojorpeBas MM (u
bunabTp) mepen MycKOM WU MpuMeHsii MM C NOBBIIIEHHBIM HHIEKCOM
BSI3KOCTH.

Temneparypa MM B MecTe yCTAaHOBKM [aT4MKa, KakK IPaBUIIO,
omm3ka k Temmepatype oxiaxaaromed cpeast (80...100 °C). Hns npenot-
BpalleHus neperpesa MM, npuBOAsIIEro K yCKOpEeHHOU Aerpagaunu MM
U pOCTYy MHTEHCUBHOCTH HM3HOca neranei J[BC, npuMeHsIoTCs pa3inyHble
OXJIAIUTENN Macia. boynee ycTOMUHMBO KUAKOCTHOE oxyaxkaeHue MM, HO
pasrepmMeTh3anus JKUIAKOCTHO-MACISHOTO OXJIAJAUTENS MPUBOAUT K IIOIA-
JAHUIO OXJIAXKIAIoMIeH Kuakoctd B MM u ObICTpoO#l Jerpaaanuu mocie-
HETO.

N3BectHO, uTo npu padore JIBC co cmazkoit MM, coaepskaIium Bo-
1y, PE3KO YCUIIMBACTCS M3HOC BKJIAJBIIEH MOALIMIIHUKOB CKOJBXCHUS,
HIDKHEW 4acTU UUJIMHIPOB, MPOUCXOMAT UX 3aauUpbl. Tak, ONBITHBIE IaH-
ueie [THU/U (r. Cankr-IleTepOypr) cBUAETENBCTBYIOT, UTO Jorapudm oT-
HocutenbHoM MU neraneit nuzens mpuOIM3UTENIBHO MPONOPIHUOHATICH
KOHIIEHTpanuu Boabl B MM ¢ K03 (GUIIHEHTOM MPONOPIHOHATBEHOCTH
0,07...0,1. IIpu skcrmyataunu JIBC B MM nonmyckaeTcs HAKOIUICHHE 10
0,5% Bogpl, Korga, B coorBeTcTBUM ¢ gaHHbiMu ITHW M, oTHOCHTEIBbHAS
NU no >toit mpuumnne Ha 30...40% BeIlIe HOpMaAIBHOM [2].

[ToaToMy B cHCTEMAaX CMa3KH OTE€YECTBEHHBIX TPAKTOPHBIX JHU3EIIEH
el MUPOKO MPUMEHSIIOTCSI BO3AYIIHO-MACIISIHBIE OXJIAAUTENH («paaraTo-
pbI»), JUIIEHHBIE OTMEUYEHHOTO HEJOCTaTKa, HO TpeOyoIue Nnepuoanye-
CKOW OYMCTKH HapYKHOM ITOBEPXHOCTH OT IbLIH [7].

[Tockonpky B MM HakarummBarOTCd METAJUIMYECKUE MPOIYKThI U3HO-
ca, TO ONPEAEIIEHNE UX KOHUECHTPALMHU C ITIOMOIIBIO CIIEKTPAJIbHOTO aHAJIM-
3a MO3BOJISET CYIUTh 00 ocoOeHHocTsX mporecca uzHoca JIBC [2]. Tak,
IIPY W3HOCE BKJIAJBILICH MOJAIIMIIHUKOB CKOJIbXEHUS B MM nosBisttorcs
YaCTHUIIbl CBUHIIA, a4 MPU U3HOCE MOPIIHEBBIX KOJICI U TWJIb3 [UINHAPOB —
yacTHIlbl XpoMa u xene3a. O 3anbuiéHHOCTH MM MOXXKHO CyIUThH 1O KOH-
LEHTpalUU B HEM KpEeMHHUSI, a 0 cpadaThIBAHUU MOIOIIE-AUCTIEPTUPYIOIINX
MPUCATIOK — Oapusl WM KaJIbIIHSI.

Buvi6oowl. PazpaboranHas knaccu(uKkalus NpuyuH U (PaKTOpPOB H3-
Hoca aetaneit [IBC oxBaThiBaeT OCHOBHON MAacCHB ATHX aCIIEKTOB, MO3BO-
JIs1s1 HAMETUTh MEPBI JIJI1 CHUKECHUS N3HOCA.

[IprumeHeHne BEICOKOKaYE€CTBEHHOTO MOTOPHOTO Maciia, PEKOMEHI0-
BaHHOTO 3aBogoM-uzroroButesieM [IBC u cBoeBpemeHHas ero 3aMeHa, a
TAKXK€ MEPUOJIMUYECKUI KOHTPOJIb OCHOBHBIX NOKa3arenern MM ycTpaHsaroT
psn npuurH u3Hoca aetaneit [IBC u 3aMemisitoT mpo1ecChl, BbI3bIBAIOIINE
VX MOBBIIICHHBIA U3HOC.

JIutepatypa:
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BIIJIUB MOTOPHOI'O MACJIA HA YUHHUKHU I PAKTOPU
3HOIIYBAHHA ABTOTPAKTOPHHUX /IBUI'YHIB

Credanoscwkuii O.b.

Anomauia — B CTATTI PO3IVISIHYTO KJaacuikaniro YNHHMUKIB i Pa-
KTOPIiB 3HONIYBAHHSI ABTOTPAKTOPHHUX JABUIYHIB BHYTPIIIHHOIO 3r0-
psaHHsa ([AB3), npoananizoBaHO BIUIMB MOTOPHOI0 MAacja i CHCTEeMH
3manryBaHHs /IB3 Ha nani acnekrn.

INFLUENCE OF THE ENGINE OIL ON CAUSES AND FACTORS
OF WEAR OF AUTOMOTIVE ENGINES

A. Stefanovsky

Summary

Classification of causes and factors of the automotive engine
wear is considered in a paper. Influence of the engine oil and the lubri-
cation system on them is analyzed.



