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B MMpoBOIi NpaKTUKe HanbonbLLIee pacnpoCcTpaHeHNe noslyymia 3aMeHa
moTopHoro macna (MM) B 3aBMCMMOCTM OT npobera aBTOMOOMAS WK Ha-
paboTKW ABWraTens, pernaMeHTUPYeMbIX TEXHUYECKOW AOKYMeHTauuen. B
HacTosLLee BpeMsi NEPUOANYHOCTb 3aMeHbl Macna 418 ABuraTenein TpakTo-
poB cocTaBnseT 500 m.-u, a Ans aBTomob6unein 10000 km npobera.

[ns cemeiicTBa TpakTopoB Belarus (Belarus-950/952, -1221, -1522(B)/-
1523(B)) nepuvogMyHOCTL 3aMeHbl Macna coctasnseT 250...500 m.-u, 3a
McKNtoYeHem TpakTopos Belarus-310/320 ¢ geuratenem LDW 1503 CHD,
[J19 KOTOPbIX CPOK CNYX6bI Mac/na 40 3aMeHbl paBeH 125 M.-u.

3ameHa Mmacna B KapTepe [Burartens, npou3BoAuMas Yepes onpeaeneH-
HO€e YMC/I0 MOTOYacoB paboThl ABUraTeNs WM KWIOMETPOB npobera aBTo-
mMo6uns, He BCergja onpasfaHa, Tak Kak Mpu 3TOM He y4UTbIBAOTCA YCIOBMA
BbIMO/IHAEMON B 3TOT Mepuof, paboTbl, MapKN 1 XapakTepUCTUKMA MCNOSb-
3yeMbIX Macen u T. 4.

CylLecTByeT ToUKa 3peHus [1, 2], 4To CPOKM Cnyx6bl Macna sABNAIOTCS
Masi0060CHOBaHHLIMW U B GOMbLUNHCTBE C/Ty4aeB 3HAYNTENIbHO 3aHWKEHBI.
M3BecTHO, 4To paboTocnocobHocTs MM B An3ensx, B YaCTHOCTW, JIMMUTH-
PYETCS COAEPXXaHNEM HepacTBOPUMbIX Mpumeceii [3], KOHLEHTpaLus KoTo-
PbIX He AoMKHa npesbiwaTb 0,05 %. OAHaKo B pe3ynbTaTe 06paboTKM aHa-
308 npob macna M-10I,k gusenein AM3-238® asTomobuneii MA3-6422
YCTaHOB/IEHO, YTO B HEKOTOPbLIX ABUraTefiaX 3TOT MOKasaTeNb LOCTuraet
npefensHOro 3HadeHus npu npobere 12...15 ThbIC. KM, TOrja Kak MHCTPYK-
Lmeli npefycMOTpeHa 3ameHa mMac/a nocne npobera 4...5 TbIC. KM.

[aneko He MOCNELHIO pO/b cpeay PaKTopoB, BAMSIOWMX Ha U3MEHE-
HVe nokasaTesiell kauecTBa Macna, UrpaeT YenoBeyecKmnin haktop. Tak, npu
MPOBEAEHNN UCCMELOBAHMIA HA OAHOTUMHBLIX aBTOMOOUAAX B OAMHAKOBbIX
YCNOBMAX 3KCNyaTaumm pasépoc npobera fo focTvxeHns MM KpuTtepres
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npefensHOro CoCTOAHMS COCTaBnsAN oT 5 fo 45 Teic. kKM npobera [4].

BbllwenpmBeaeHHble (hakTbl MO3BOAAIOT CAeNaTb BbiBOA, YTO 3HAYU-
TeNbHaa YacTb Macna, CIMBaeMOro 13 ABuraTenei Npyu 3ameHe, eLle BnosHe
paboTocnocobHa 1 3amMeHa ero BefeT K HeonpasAaHHOMY MOBbILLEHWIO 3KC-
nayaTaLMoHHbIX 3aTpaT.

OfHUM 13 nyTei NoBbIWEHNA 3PHEKTUBHOCTA UCMOIb30BAHUA U CHU-
XeHus pacxoga MM faBnseTca MeTOZ, 3aMeHbl Mac/a no ero (hakTuyeckomy
COCTOSIHMIO, OCHOBaHHbIIA Ha PerynspHOM KOHTPO/e KayecTBa paboTaroLmx
macen. [ns oueHKun coctossHusa MM pa3paboTaHbl pasfivyHble MeTO/bl 3KC-
npecc-aHanusa [5, 6] v npubopsbl, Kak, Hanpumep, npnéop MYM-5 (maso-
rabapuTHbIA YHUBEPCA/IbHLIA MOHOXPOMATOP), Co3faHHbIi B BHUMTW-
M3CX, nHankatop Kavectsa Macna MIKM-1, paspaboTtaHHbiii B MAOW, 1
Ip. VivetoTca cBeaeHns 0 co3aaHnm npubopoB Ans aBTOMaTUYeCKOro KOH-
TPONA CTereHW 3arpAa3HeHHOCTM Macnia B mpouecce paboTbl gBuratens B
Poccun, CLUA v MepmaHnn. MN3BeCTHbI MeTOAblI PacHeTHOrO onpesenieHuns
pecypca Mac/a, Hanpumep, crnocob, 0CHOBaHHbIM Ha SHTPONUIAHOW TeopuK
cTapeHus [7].

113BeCTeH TaKKe KOMMNapaTopHbIA MHAWKATOP 3arps3HeHns macna B aB-
TOTPaKTOPHbIX ApuraTtensx [8], B KOTOPOM MCMO/b3YETCSH 3NEKTPOHHAS
cxema (puc. 1), cogepalyas NoACTPOEYHbI KOHAEHCATOP ¥ napasiienbHo
COEAMHEHHBIA C HAM BbICOKOOMHBIA NMepeMeHHbIA Pe3NCcTOp, HACTPOEHHbIe
Ha 3TaNoHHbIe MapaMeTpbl Mac/a.

Puc. 1. 9nekTpuueckas cxema KOMMNapaTopHOro UHAMKATOPa 3arpa3HeHns macna:
1 — 3anekTpofpl; 2 — MacnonpoBog; 3 — NOACTPOEYHbIN KOHAEHCATOP; 4 — BbICOKOOMHBbIIA
nepeMeHHbIli PesncTop; 5 — reHepaTop CMHycoMAanbHbIX KonebaHwuii; KoMmnaparop, Co-
CTOSILLWIA 13 TPEX OMepaLMoHHbIX ycunuTeneii 6-8; 9 — MocToBOI BbinpsAMUTENb; 10 —
NPOMEXXYTOYHOE 3/1eKTpoMarHuTHoe pene; 11-15 — pesuctopsl; 16 — KoHgeHcatop; 17 —
610K MUTaHWs; 18 — curHanmsaTop
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KomnapaTopHbIii MHAMKATOp paboTaeT creayroLmm obpasom. OT reHe-
paTopa CUHYcoMAa/bHbIX KonebaHuin 5 Ha fBa M30/MpPOBaHHbIX 31eKTpoda
1 1 NOACTPOEYHbIN KOHAEHCATOP 3 € BbICOKOOMHbIM MEPEMEHHbLIM Pe3nCTOo-
pom 4 yepe3 pesunctopsl 11 1 12 nofsefeHO HanpsXKeHue.

Mpoxoas yepes peauctop 11 Ha NOACTPOEYUHbIV KOHAEHCATOP 3 C BbICO-
KOOMHbIM MepeMeHHbIM PesncTopoM 4, TOK CO3AaeT MafeHne HanpsaxeHus
Ha pe3nctope 11. Tok, npoxoAsLuii no uenoyke pesuctop 12 — aga n3onu-
poBaHHbLIX 3MeKTpoga 1, co3faeT MafeHue Hamnps>keHWsa Ha pesucTope 12.
TaK Kak 3/1leKTpMyeckme napameTpbl NOACTPOEYHOro KoHAeHcaTopa 3 C Bbl-
COKOOMHbIM MepeMeHHbIM Pe3MCcTOpoM 4 NOACTPOEHbI MOJ COOTBETCTBY!IO-
LiMe mapameTpbl ABYX U30/MPOBaHHbLIX 3MEKTPOAOB 1, TO M najeHne Ha-
NpsXXeHus Ha pesuctopax 11 n 12 6yaeT 0f4MHaKOBbIM.

HanpspkeHue ¢ pesuctopa 11 nogsoguTcs Ha WHBEPTUPYHOLWWIA BXOS,
onepaunoHHOro ycunutend 6, a HanpshkeHne ¢ pesuctopa 12 nofsoanTcs
Ha HEMHBEPTUPYIOLLMIA BXO4 OMEpauyoHHOr0 yCuamTens 7. 3TU Hanpsxe-
HUSA YCUNNBAIKOTCS ONepaLyoHHbIMN YCUANTENAMN 6 U 7.

Mpwn paBeHCTBe NafeHWn HanpskeHUs Ha pesuctopax 11 u 12 Hanps-
YKEHVE Ha BbIXOAE OMepaLyOHHbIX YCUMTENeR 04MHAKOBO NO aMNAnTyae v
MPOTMBOMO/IOXHO MO (hase, cnefoBare/lsHO, OHU B3aUMHO KOMMEHCUPYIOT-
CA, U Ha BbIXOLe OMepauyvOHHbIX ycunmTenein 6 u 7, NOAKIIOYEHHBIX K pe-
3ucTopy 13, HanpsiXXeHne paBHO HYIO.

Mpn nonagaHnn B 30HY ABYX M30/MPOBaHHbIX 31eKTpoLoB 1 macna, 3a-
rPA3HEHHOrO MPOAYKTaMMW M3HOCA, BO3HMKAET HampsiKeHue, KOTopoe yepes
KOHfZeHcaTop 16 v pe3nctop 14 nofaeTtcs Ha BXOZ OMepauroHHOro ycuaum-
Tens 8. YcuneHHoe HampshkeHue MocTynaeT Ha MOCTOBOM BbIMpAMMTENb 9.
MOCTOSHHBINA TOK, NOMYYEHHbI B MOCTOBOM BbINpAMUTENE 9, MOCTYMaeT Ha
NMPOMEXYTOYHOE 3/1eKTPOMarHUTHOe penie 10, KoTopoe BKNOYaeT 610K nu-
TaHust 17 1 3annTbIBaeT CUrHann3aTop 18, npegynpexaatoLimii o Hegonyc-
TUMOM 3arpA3HeHUK mMacna.

3aMeHa Macna B [BUraTensx no ero PakTU4ecKomy COCTOSHWUIO OyrdeT
CMoco6CTBOBATH KakK MOBbILLEHNIO HAJEXHOCTN aBTOTPAKTOPHON TEXHUKN 1
CHWKEHMIO 3aTpaT Ha TeXHWYEcKoe 0B6CNy)KMBaHWE, TaK U 3HAYUTENbHOM
3KOHOMMWU MOTOPHbIX Maces 3a CHeT YBe/IMYEHUs CPOKa MX Cyxobbl 1o 3a-
MeHbl.

NNTEPATYPA

1.BeHuenb, C. B. NpMMeHeHne CMa30YHbIX Macen B ABUraTensx BHYTPEHHero cropa-
Hus / C. B. BeHuenb. — M.: Xumuns, 1989. — 240 c.

2. Nblwko, . M. Tonameo 1 cMasouHble Matepuansl / IT. 1. Jlbiwko. — M.: Arponpomums-
nat, 1995. — 336 c.

3. AHTponos, b. C. Kak aKoHOMUTb Macno npu akcnayatauuu gsuratenein M3 /

296



B. C. AHTponoB [u gp.] // TpaKTopbl U CEeNbCKOXO3AACTBEHHbIE MalUMHbI. — 2002. — Ne 12. —
C. 34-35.

4. KopHees, C. B. O pa6otocrnoco6HocT MoTopHbIx Macen / C. B. Kophees // [pura-
TenectpoeHue. — 2004. — Ne 4. — C. 36-38.

5. byToB, H. IN. 3kcnpecc-MeTos onpefeneHns U3Hoca y3nos TpeHus mawivH / H. . By-
ToB [n gp.] // MexaHusaumsa v anekTpuukaumsa cenbckoro xosqicrea. — 2000. — Ne 10. —
C. 24-26.

6. l'ypbaHoB, KO. A. MeToj 1 cpefcTBa 3KCNPecc-ANarHOCTUKM arperatos MalluH no
napameTpam paboTasLuero cmasoyHoro macna / FO. A. T'ypbsHOB // TexH/Ka B CEIbCKOM XO-
3qiicTee. — 2000. — Ne 3. — C. 30-33.

7. CanmuH, B. B. Cnocob onpegeneHus pecypca MOTOPHbIX Macen [ia aBTOTpaKTop-
Hbix BC / B. B. CaniMuH // TpakTopbl 1 CeNbCKOX03AMCTBEHHbIE MaLMHbI. — 2003. — No 4. —
C. 43-44.

8. Mar. 1731 Pecny6/mka Benapyck. MIMK’ F 01 M 11/23. KoMnapaTOpHbIii WHAMKATOP
3arpA3HeHns Macna B aBTOTPaKTOpHbIX asuratensx / A. H. Kaprawesuy, C. M. Kynukos;
3asaBuTeNb M nateHToobnagatens OO0 «[HenpoTexHuka». — u 20040123; 3asen. 19.03.04;
ony6n. 30.12.04 / Bron. Ne 6. — C. 34; un.

Y[IK 621.869.351(072)

PABPABOTKA KOBIIIA C AKTUBHOM PEXXYIIIEM KPOMKOM
K IOIr'PY3UUKY AMKOJOP 332C

A. /1. KABAKOB, KaHf. TeXH. HayK, JOUEHT
O. A WWYNbIAT, cTyaeHT
YO «benopycckas rocyfapcTBeHHas Ce/lbCKOX03ANCTBEHHasA aKafeMus»,
"opku, Pecnybnuka benapycb

Beeaenue. B HacTosLee Bpems B MeNIMOPaTVBHOM CTPOUTENLCTBE BaXK-
Has pofb OTAAETCA NOTPY34MKaM, Tak KaK OHW MOTYT BbIMOHATL MHOXECT-
BO Pas/M4HbIX BUAOB paboT. OCHOBHbIMW pabounMmn opraHamu (poHTas b-
HbIX MOFPY34YMKOB SIBMSIKOTCA KOBLUW Pa3IMYHO/ BMECTUMOCTM, UCNOb3ye-
Mble A5 pa3paboTKu 1 NOTPY3KK ChIMyUMX N MENKOKYCKOBbIX MaTeprasoB.
3a nocnegHwe JEeCATKY NET BbII0 NPesIoXKeHO AOCTaTOYHO 60/bLIOE KOSN-
YECTBO M3MEHEHWI B KOHCTPYKLIMM Paboymx opraHoB MOrpy3ymkoB, KOTO-
pble NO3BOMWAN [06UTLCA 60/1ee 3PEKTUBHON UX paboThl.

Mpy BbIMO/HEHWUN 3eMNEPOViHbIX PaboT MOrPY3YNKM LUIMPOKO WCMO/b-
3yl0TCA ANS NPoBefeHWs BCTIOMOraTe/ibHbIX U OTAEN0YHbIX PaboT Ha 3eM-
NIAAHBIX COOPY)KeHMAX. KOBLUWM CO CM/IOLHON pexxyLleli KpoMKoi 6oee Le-
necoobpasHbl 415 TaKMX BUAOB paboT, TakK Kak KauyecTBO MOBEPXHOCTMW Mo-
cfie HMX Bblwe. OfHaKO Takas KOHCTPYKLMA KOBLUA 60/iee 3HeprosaTpaTHa
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