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BeeneHue

Hactoswun CepBuCHbIN BlonneTeHb COAEPKUT PEKOMEHZALNN NO NPUMEHEHMIO N OBCNYXMBaHUIO
MOTOPHOro macna ans gsurarenen Cummins®. HazHayeHne HacToswero CepBrcHOro 6ronneTeHs cocTomT
B OOHOBIIEHMM 1 YNPOLEHUN peKOMEHOAUNN U UHCTPYKLUMIA (OUpMbl KaMMUH3 519 KOHEYHOro nonb3oBaTens.
®dupma KammMurH3 pekomeHayeT UCnonb30BaTh BbICOKOKAaYeCTBEHHOE MOTOPHOEe macno Tvuna Valvoline
Premium Blue®, Valvoline Premium Blue Extreme Life® nnn aHanornyHoe um, a Takxe

BblCOKOKa4eCcTBeHHble punbTpbl TUNa Fleetguard® unu nx aHanoru.

PekomeHgauun pmpmbl KamMMmnH3 no 3ameHe macna 6a3mpyoTca Ha CUCTeMbl Knaccudumkaumm macen u
NpoAoKMTENBHOCTU paboyero umkna. CobnoaeHne ycTaHoBNEHHbIX TpeboBaHMI NO 3ameHe Macna u
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hnnbTpoB ABNsieTCS HEOBXOAMMbIM YCrOBMEM CoXpaHeHust paboTocnocobHocTy asuraTens. ns
nonyyYeHust NoapoOHbIX MHCTPYKLMIA MO onpeaeneHunio NepmnoaMYHOCT 3aMeHbl Macna B KOHKPETHOM
ABUraTene cM. COOTBETCTBYoLLee PyKoBOACTBO MO 3KCMyaTauum 1 TeXobcnyXnBaHuio.

PA3[EN 1. PEKOMEHOALIMM MO MPUMEHEHMIO MACEN ANA ON3ENbHbLIX OBUTATENEN

A BHUMAHUE A

Ncnonb3oBaHne macna CES 20081 B gBuratensax BHEAOPOXHUKOB, paboTatoLmx
Ha TOMMMBE C BbICOKUM COAEP)KAHNEM CEpPbl, MOXET MPUBECTU K CEPbE3HbIM
noBpexaeHusM asuratens, ecrnv He ByayT cobniogaTbcsi pekoMeHaaLmm no cnuey
Macna n cooTBETCTBYOLME nHTepBasnbl. Cm. Tabnuuy 3, B KOTOpOW NpeacTaBneHbl
COBMECTUMbIE COMETaHMs TOMMMBa 1 Macna.

pacnpocTpaHaeTcs.

A BHUMAHMUE A

HecobntogeHne TpeboBaHuin N0 NepMoanyHOCTM 3aMeHbl Macna u pekoMeHaaunn,
N3NOXeHHbIX B HacToswem CepsucHom BronneteHe n PykosoacTtse no
aKcnnyaTauum n TexobCcnyxmBaHUIo ABUraTens, MOXeT NPUBECTUN K CEPbE3HbIM
noBpeXxaeHnam asuratensl, Ha KOTopble rapaHTus, BO3MOXHO, He

®dupma KammunH3 paspaboTana psag TexHuveckmx ctangapTtoB (CES), koTopble onpeaensoT ypoBHU
KayecTBa MOTOPHbIX Macer, KOTopble crnegyeT MCNonNb30oBaTh B pa3nuyHbixX agsuratensax. Kpome Toro,
dupma KammunH3 TecHO B3anmoaenctsyet ¢ Accounaumen npomssoautenen asuratenen (EMA) n
MHOTrOYUCNEHHBIMU TEXHUYECKUMWN U KOMMEPYECKMMN OpraHn3aumsiMmm BO BCEM MUpe, OTBEYaLWMMK 3a
Ka4yeCTBO CMa304HbIX MaTtepuanos, B Aerne pa3paboTky NPOMBbILLSIEHHbIX CTAaH4APTOB, OTBEYalLWMX ee
TpeboBaHmaM. B Tabnuue 1 npmBogaTca TexHndeckme ctaHaapTbl pupmbl KaMMUH3 1 cUCTEMBI
knaccudukaumm macen, npuHaTele a CeBepHon AMepuke U Ha MeXayHapo4AHOM YPOBHE, KOTOpble
Hanbonee TO4YHO OTBEYAIOT UX TpeboBaHUAM.

Tabnuua 1. TexHnyeckme ctaHgaptbl upmMbl Kammuna (CES) Ha cMa3ouHble maTepuansl:

CES

O6nacTtb NnpuMeHeHUusA

Knaccudumkaums
CeBepHoOU AMepUKMn

MexayHapoaHas
Knaccudukaumna?

20081

[euratenu 60nbLION N cpeagHen MOLLHOCTM C
CUCTEMOWN OYUCTKM OTpaboTaBLUMX ra3os.,
paboTatouwme Ha An3ensHOM TOMNMBE C
cogepxxaHnem cepbl oo 15 npomunne

API-4 CJ-4

20078

[euratenu 60nbLION N cpeaHen MOLLHOCTM C
CUCTEMOW peLmpKynsaumMm oTpaboTaBLUNX ra3oB

API' Cl-4

20077
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Macno BbicLLero kayecTsa Ansa Agsuratenemn
60MbLION MOLLHOCTU, paboTaloLmX B CIIOXHbIX

Wcnonb3oBaTtb HE cnegyet

CE CG-4

20076 ycnosuax B CesepHon Amepuke 6e3 cuctembl Cm. npumevatme 6
peumpkynauum otpaboTasLUMX ra3os
Macno MnHMManbHO AOMYCTUMOro KavyecTBa Ang
Asurartenen cpefHen MoLHOCTN 6e3 cucTemsl i ACEASE-2/E-3
20075 peumpkynauumn otpaboTaBLuMxX ra3os, paboTaoLmx API' CF-4/SG JAMA 4 DH-1
3a npegenamun CesepHon AMEpPUKN
CraHpapTtHoe macno ans asuratenen 6e3 cuctembl Global DHD-12
20072 || peunpkynsaumm otTpaboTtasLumnx rasos, pabortatowmx [|API' CH-4 ACEAS® E-5
no BCEMY MUpyY
CraHpapTtHOoe macno ans asurarenen 6e3 cuctembl . 1 AL
20071 | peumnpkynauumn otpaboTaBLUMX ra3os, paboTaroLwmx ﬁ/FéIJ CH-4 API" CH Global DHD-12
no BCeMy MUpyY
KaTeropuu, KOTOpble He PEKOMEHIOBAHbI. 2 API'CACBCCCD | \~Eps E-1

1 AMepUKaHCKNMN HE(PTAHON UHCTUTYT.

2 Paspa6oTtaHHble EMA, ACEA n JAMA.

3 ACEA = Accoumauus €BpONenCcKMX NpomsBoamTenen asBTomobumnen.

4 JAMA = Accoumaums npoussoguTenen asBTomodbunen AnoHuu.

5 Mcnonb3oBaHne macen ToNbKo 3TUX MapoK 4YpeBaToO U3NTNLLIHAM PUCKOM NnoBpeXxaeHnA asurartenemn,
KOTOpbl€ pacCcynTaHbl HAa NCNOJIb30BaHMNE Gonee Ka4yeCTBEHHbIX Macern, gaxe npn 3HaA4YNTEINIbHOM
COoKpalleHnn nepnoan4yHoCTn 3aMeHbl Macna.

6 TexHnueckme ycnosua CES 20076 pobasnstoT k kateropmm macna APl CH-4 tpeboBaHue Ha
cooTBeTcTBME pesynbTtatam 300-4acoBblx UcnbiTaHmi asuratens Cummins M11.

7 TexHnueckme ycnosusa CES 20077 pobasnstoT k kateropmum macna ACEA E-5 TpeboBaHue Ha
cootBeTcTBME pedynbtatam 300-4acoBbiX UCMbITAHUN.

[Buratenu ¢ cucteMon peumpkynaumum otpaboTaBLUnX ra3oB 1 UX O4YUCTKOM

[Buratenu, ncnonb3yowme cucTemMy peumnprkynaunm otpaboTasLumnx ra3oB U UX OYMCTKY, BOMMKHbI paboTaTb
Ha OU3enbHOM TOMMMBE C CBEPXHU3KMM copepxaHueMm cepbl (15 npomunne). Micnonb3oBaHue macen,
oTBevarolmnx TpeboBaHnam ctangapta CES-20081, obecneumt makcMmarnbHO NPOAOIMKUTENbHbIE
NMHTEepBarnbl TEXOOCNYXXMBaHMSA CUCTEMbI O4MCTKM OTpaboTaBLUMX ra3oB. PekomeHgaumm OTHOCUTENbHO
NepuoanYHOCTM CNmBa Macna n o6CnyxmnBaHms CUCTEMbI CMa3ku NpuBoasaTcAa B PykoBoacTee no
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aKcnnyaTauumn n TexobcnyxnBaHuio AN KOHKPETHOW MoAenu asuratens u paboyero uukna.
[Buratenu ¢ cuctemMon peumnpkynsaumum oTpaboTaBLUMX ra3oB, HO 6e3 NX O4YUCTKK

[Buratenu, cHabXeHHble CUCTEMON peLmpKynsaumMmM oTpaboTaBLumMX ra3os, MOTyT UCMNONb30BaTb
cMasblBaloLLne maTepuansl, oTBevatoLme TexHndeckum ycnosmam CES 20078 (API Cl-4). Pekomengauum
OTHOCUTENTbHO NEPUOANYHOCTM CNMBA Macna npmBoaaTca B PykoBoACTBE MO aKcnnyaTaumm 1
TexobCcnyXnMBaHuO ANa KOHKPETHOM Moaenu asuraTtensa un paboyvero umkna. TexHudeckne ycnosusa CES
20081 (API Cj-4) npmeHnMbI 1 B TEX CNy4Yasix, Korga Ucnonb3dyeTcs TONMMBO C cogepXaHuem cepbl Ha
ypoBHe 15 npomunne.

Ecnu macna, otBevatowne TpeboBaHmaM TexHnyeckux ycnosun CES 20078, He MoryT BbiTb NPUMEHEHbI, B
ABUratensix, OCHallEeHHbIX CUCTEMOMN peunpKynsaumMm oTpaboTaBLUnX ra3oB, JOMNYyCKaeTCs MCNONb30BaHWe
Macen, COOTBETCTBYOLLMX TexXHUYecknm ycnosmsam CES 20071, 20072, 20076 wnu 20077, npy 6onee
yacTow ero 3ameHe. bonee nogpobHble cBegeHNs NpMBOAATCHA B PykOBOACTBE NO aKcnnyaTaumm n
TexobcnyxnBaHWs KOHKPETHON Modenu ABuraTens ¢ y4eTom oCOBeHHOCTeN ero aKcnnyartauuu.

[euratenu 6e3 cuctemMbl peLmpKynsummn oTpaboTaBLUMX ra3os

Macna, oTBevatowme TpeboBaHnsam TexHudeckmx ycnosun CES 20078 (API Cl-4), coBmecTMbl ¢ Macnamu
CES 20071, 20072, 20075, 20076, 20077 n MOryT ncnonb3oBaTbCs TaM, rAe peKOMEHAOBaHbI 3TM Macna.
Tawm, rge 970 BO3MOXHO, Macna, oTBevatowme TpeboBaHnsam TexHundeckmnx ycnosmn CES 20071, 20072,
20075, 20076, 20077, MOryT Takxke MCNONb30BaTbCS B ABUratensax 6e3 cuctembl peumpKynaumm
oTpaboTaBLUMX ra3oB, YTO OTpaXkeHo B Tabnuue 1 Bblille.

3a npegenamun CeBepHon AMepuku, rage macna, otsevaroLme TpeboBaHnsiM TexHn4eckmx ycnosum CES
20076 nnn CES 20077 moryT ObITb He AOCTYNHbI, upmMa KammMunH3 pekoMeHayeT B NepBY0 ovepenb
NPUMEHATb Macno, oTBevatLlee TexHndyeckum ycnosumsam Global DHD-1, coBmecTHO pa3paboTaHHbiM EMA,
ACEA n JAMA.

OTBETCTBEHHOCTb 3a Ka4ecTBO U XapakKTepucTtukm macest HeCyT UX NoCTaBLLUMKNA.

dupma KamMnH3 pekomeHayeT UCnofnb3oBaTb MOTOPHOE MAacro C HOMUHanNbHbLIM cogepXaHuem 30nbl B 0,8 -
1,5% no macce. Macna ¢ cogepxaHuem 30nbl, npesbiwarwmm 1,5% no macce, MOryT NCMNonNb30BaTbCH B
TeX cry4vasx, korga cogepaHue cepbl B Tonnmee npesbiwaeT 0,5% no macce. OrpaHnyeHne cogepxaHus
30Mbl BaXXHO ANS NpeAoTBpaLleHns obpa3oBaHNS OTMOXKEHNA Ha KnanaHax 1 noplHsax. Cm. Tunbl Tonnmea
ans asuratenen pupmbl Kammuna, BronneteHds Ne 3379001 gna nonyyeHus 4ONONHUTENBHOW MHopMaLmn
O COoAEpP>XaHNN cepbl B TOMNUBE.

3HaveHus, coagepxallmnecs B Tabnuue HUxe, NPUBOASATCHA TONbKO ANA cnpasBku. B 3aBucMmocTu ot
KOHKPETHOW CUTyaLuUn OHU MOTYT U3MEHSITLCS.

CoBmectumocTb macen CES 20078 n CES 20081 ¢ TonnuBom, cogepxawwmm cepy B konu4yectse 500
u 15 npomunne

Twvn TonnuBa Twun macna
CES 20078
(Cl-4) CES 20081 (CJ-4)
Tonnuneo ¢ cogepxaHuem cepbl 350 - 500 HeT nnn ymeHbLLEeHHbIN MHTEpBan 3amMeHbl
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npomMmusne Ha Macna

Tonnueo ¢ cogepxaHuem cepbl 15
npomunne

[a [a

MuHMManbHble TpeboBaHus

B aBuratensx anga tskenbix ycnosuin akcnnyataumm (L, M, N, ISX u Signature) n asuratensix BbICOKOM
mowHocTm (cepuii QSK n QST) gonyckaeTcsa ncnonb3doaHune macen APl CF-4, HO nepuognYyHOCTb 3aMeHbI
Macna npv 3Tom gomkHa ObiTb CHXeHa o 250 motovacos / 15.000 km (10.000 munb).

B asuratensx cpegHero knacca (cepun B, ISB, C 1 ISC) gonyckaeTcs ucnonb3oBaHve macna,
oTBeyvaroLlero TexHnveckum ycnosmsm CES 20075, HO nepnognyHOCTb 3aMeHbl Macna npu 3ToM AOoJHKHa
ObITb CHWXeHa o 250 moTtovacos / 15.000 km (10.000 munb).

PekomeHayemble onpmort KammMuH3 mapku Bs3kocTu Mmacna no SAE

[na HopmanbHbIX YCNOBMI 3KCNyaTauumn Nnpu Temnepatypax okpyxatowen cpeabl cabiwe -15°C [5°F]
dupma KaMmMuH3 pekomeHayeT B NepBY0 ovepenb UCNoSb3oBaTb BCECE30HHOE macno 15W40.
Mcnonb3oBaHne BCECE30HHOIO Macra ymeHbLlaeT obpa3oBaHMe OTNOXeHU, obrneryaeT npoBopaynBaHme
ABuraTens Npu HU3KUX TemnepaTypax n yBernvyuneaeT CpoK Cnyx0bbl ABuratens 3a cyet obecneveHums
Heob6xo4MMOM CMa3ku Npu BbICOKUX TeMmnepaTtypax. [MocKonbKy npu Ncnonb3oBaHUM BCECE30HHbIX Macern
pacxod macna cHwkaeTcs npumepHo Ha 30% No CpaBHEHMIO C CE30HHBIMU Macnamu, BaXXHO UCNOSb30BaTb
BCECE30HHbIE Macna, 3Has, YTo ABuraTenb Npy 3Tom ByaeT rapaHTMPOBaHHO OTBEYaTh AEVCTBYOLWNM
TpeboBaHNSAM MO YyPOBHIO BbIBPOCOB. MpeanoytuTensHOM MapKor No BA3KOCTM macna sienseTtca 15W40, a B
XONOAHbIX KNUMaTUYECKNX YCNOBUSAX MOTYT MCMNOSb30BaTbCA BCECE30HHbIE Macna ¢ 6onee HU3KoN
BA3KOCTb0. CM. puc. 1. PekomeHayemble mapku BA3koCTu macna no SAE B 3aBucMMocTu oT Temnepartypbl
OKpy>KatoLLien cpeabl.

Macna, otBevatowmne texHundeckmm ycnosmsam APl Cl-4 n CJ-4, a Takke mapke BA3koctn 10W30, 4oMmKHbI
UMETb BA3KOCTb NPWU BbICOKOW TeMnepaType / BbICOKOW CKOPOCTU caBura He Huke 3,5 cCt un
COOTBETCTBOBATb TPEOOBAHNAM MO M3HOCY KOMeL, / rnnb3 COrfacHo UCnbITaHMAaM hrpmMbl KaMMUH3 m
komnaHmm Mack. 3To 03Ha4yaeT, YTO OHM MOTYT NPUMEHATLCSA B Bonee WMPOKOM AnanasoHe Temneparyp,
yem macna 10W30, oTBevaroLme npexHnum KnaccngukaunoHHsiMm Tpebosanunam API. MNockonbky aTn macna
paccyuTaHbl Ha paboTy B ycrnoBusax 6onee TOHKOW MacnsiHOM NineHkn, Yyem macna 15W40, to
BblCOKOKa4ecTBeHHble hunbTpbl Fleetguard® cnepyet ucnones3osatb Npu Temnepatypax cebiwe 20 °C [70°
F]. HekoTopble nocTaBLyMKn Macen apyron pas 3asaBnstoT O NOBbILLIEHHOW 3KOHOMUK TONMBA Npu
npuMeHeHnn aTnx macen. dupma KaMMnH3 He HamepeHa HM PEKOMEHOOBATb, HU 3anpeLaTb NPUMEHEHNE
nboro NpoaykTa, KOTopbIn BbIfT N3roToBMNeH He hrpmor KamMmuHa. Takne 3asaBneHns oTHOCATCA K cdepe
B3aMMOOTHOLLEHWI MeXAY 3aKa3yunmkom 1 nocTaBLUmMKoM Macna. CnegyeT nonyumTb OT NOCTaBLUMKa Macna
noaTBepXaeHne Toro, 4To Macrno éyget obecneynBaTb HOpManbHyto paboTy asuratenen KammnHa, unm He
NPUMEHSTb Macro.

A NMPEOYNPEXOEHUE A

O6o3HaveHne SAE 10W30 Ha npoaykTe roBOpUT TOMBbKO O BA3KOCTM Macna. JTo
obo3HayeHune, camo no cebe, He NogpasymMeBaeT, YTO NPOLYKT OTBeYaeT
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TpeboBaHnaM onpmbl KaMmuH3. [1py NOHMXKEHHBIX TEMMNEpaTypax OKpyKatoLLen
cpeabl, ykasaHHbIX Ha puc. 1, B Asuratensax ovpmsl KaMMyUH3 MOXHO
Ncnosib3oBaTh TOMLKO NpuBeaeHHble B Tabnuue 1 macna 10W30,
npegHasHayYeHHble aAna paboTbl B AU3enbHbIX ABuratenax. B agnanasoHe
TemnepaTyp OKpyXKatoLLlero Bo3ayxa, XxapakrepHbix ans macen 15W40, moryt
ncnonb3oBaTtbcs Tonbko Te macna 10W30, koTopble oTBeYatoT TpeboBaHNAM
TexHuveckux ycnosun CES 20078 (API Cl-4) n CES 20081 (API CJ-4).

Temperature °F

-40 20 0 20 40 60 80 100 120 140
! I I | I ! | I

All Seasons 5W40 or 15W40

All Seasons 10W30 and API Cl-4 or API CJ-4

Winter Conditions 10W30

Winter Conditions

Arctic Conditions | <¥lilTELIN

I | I I ' I I |
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Temperature °C
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Puc. 1. PekomeHgyemble Mapkun BA3KOCTU Macna no SAE B 3aBMCMMOCTM OT TemnepaTypbl OKpYy>KatoLLEewn
cpeabl

CuHTEeTU4Yeckmne macna

Mcnonb3oBaHue "CUMHTETUYECKNX MOTOPHbIX Macen" (M3roTOBMEHHbIX C MPUMEHEHNEM Ba30BbIX Macer
rpynnbl 3 unu 4 no API) paspeluaeTcs npy ycnosumn cobrnogeHns Tex e orpaHmyeHn no pabovmm
XapaKTepucTmkam n BA3KOCTU, YTO U ANA MOTOPHbIX Macesi Ha He(PTAHOW (MUHepanbHOM) ocHoBe. TOYHO
TaKkue Xe NHTepBasbl 3aMeHbl Macna A0MKHbI NPUMEHATLCSA AN CUHTETUYECKMX Macer, YTo 1 Ans
MOTOpPHbIX Macern Ha HedpTAHOM (MUHeparbHOW) OCHOBE.

PereHepupoBaHHble macna

PereHepupoBaHHbIe Macna MOryT UCMOMb30BaTbCs B ABuratenax KamMMunHa, ecnv oHn uMetoT ceptudmkat
API, ykasbiBatoLLNI, YTO OHM NPOLLM NPOBEPKY 1 OTBEYAIOT MUHMMArbHLIM TpeboBaHUAM MO KayecTBy
COOTBETCTBYHLLEIO YPOBHSA. BaXkHO MMeTb CBMAETENbCTBA TOro, YTO 3TN Macna 6binn Ha camoMm gene
pereHeprMpoBaHbl, @ He MPOCTO BOCCTAHOBMEHbI. PereHepupoBaHHbie Macra npoxoasaT o6paboTky Ans
yaaneHus npucagok 1 NpoAyKTOB M3HOCA, OYULLIAOTCA M BHOBb CHabXaloTca npucagkamu.

Tpnbo-moandukaTopbl
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B amsenebHbix aBuratenax KaMmMuH3 He cnenyet ncnonb3oBaTb Macha, cogepxXalue OonoNTHUTENbHbIE
TpVI60-MO£I,I/Id)I/IKaTOpr, €CIl1 NOoCTaBLMK Macrna He MOXeET npeactaBUTb CBUOETEIbCTBA NMpUeMIneMbIX
nokasartenen macna npu ncnosib3oBaHnM B ABUratenax KamMMmuHs. Cnep,yeT noJ1y4ynTb OT NOCTaBLUMKa
noareBepXxaeHune HeobxoAnMMOro Ka4ecTBa Macna unm He NPUMEHATb Macrno.

O6kaTo4YHble Macna

CneumanbHble "obKkaTOYHbIE" Macna He pEKOMeHAYETCA UCMONb30BaTh B HOBbIX UM OTPEMOHTUPOBAHHbIX
asuratenax KammuHa. Mcnonb3ynTe TO Xe Macno, KOTOpoe MPUHATO UCNOoSIb30BaTb NPY HOpMarbHOM
aKcnnyaTauuu gBuratens.

nepI/IO,EI,I/I‘-IHOCTb 3aMeHbl Macrna

Cpoku 3ameHbl Macna 1 punbTPoB AOMKHbI COONOAATLCS ANA KaXO0W KOHKPETHOW MoAeNn ABuratens
KammuH3. B crniyyae npeBbIEHMS 3TUX CPOKOB BO3MOXHO pe3koe Bo3pacTaHue U3Hoca getanen u
BEPOSATHOCTM NoBpexaeHns asuratens. [na onpegeneHns nepuoanyHoCcT 3aMeHbl Macrna B ABuraTerne cum.
PykoBoACTBe NO 3KchnyaTaumMm n TexobcnyxmBaHUo COOTBETCTBYHOLLLEro ABUraTensi.

Ce3oHHble Mmacna

Ncnonb3oBaHMe Ce30HHbIX Macesn MOXeT cka3aTbCsl Ha KOHTPOSe cucTeMbl cMasku asuratens. Mpu
MCMNONb30BaHUN CE30HHbIX Maces BO3MOXHO COKpaLleHe UHTepBarnoB 3aMeHbl Macna, Heo6xoaMMOCTb B
4yeM onpeaensieTcs B xoae TWwaTenbHOro KOHTPOSS 3a ero COCTOSIHUEM C NMOMOLLbIO MaHOBbLIX 0TOOPOB
npo6 macna.

BHeknaccudgukaLumoHHble macna

B HekoTOpbIX CTpaHax MCMNoNb30BaHWE Macers, OTBeYaLwmx Tekywmnm TpeboBaHmam knaccudunkaumin Global
DHD-1 unun API, ACEA unn JAMA, He npeacTaBnsieTcs BO3MOXHbIM. [1pn ncnonb3oBaHun
BHEKINaccuuKaLmMoHHbIX Macen MoXeT noTpeboBaTbCA KOHCYNbTauma cneumnanuctos. MNMpurogHocTe macna
N NepUOANYHOCTb ero ob6CcnyXuBaHUss MOryT onpeaenseTcsa B Xxo4e TLaTenbHOro KOHTPona 3a ero
COCTOSIHMEM C NMOMOLLIbIO MaHOBbIX 0TOopoB Npob macna.

PAS[EN 2. PEKOMEHOALMW MO MPUMEHEHMIO MACEN ONA OABUFATENEW, PABOTAROLMX HA
NPNPOOHOM 'ASE

lMpuMeHeHne Ka4eCTBEHHbIX MOTOPHbLIX Macesi B COMeTaHuu ¢ CobnogeHnem Hagnexalmx CpokoB cnvea
Macna v 3ameHbl UNbTPOB ABMSETCH BaXHENLWMM ycnoBmem obecneveHnst acppekTMBHOM 1
NpoAoSKMTENBbHOM paboThl ABMraTens.

®dupma KammumH3 pekomeHayeT ncnonb3oBaTh ANg ABuratenen, pabotarowmnx Ha NPUPOSHOM rase u
nponaHe, BblICOKOKa4YecTBeHHblIe MOTOPHble Macna SAE 15W40 n SAE 40. KoHkpeTHas kaTeropus
peKOMeHAyeMOro Mmacra 3aBuCcUT OT KOHCTPYKUUKN asuratens, paboTatowero Ha NpMpoAHOM rase, Kak
MOKa3aHO HUXe.

TpeboBaHus ons ABuratenemn, UCNonb3yoLWwmnx NPsiMO BRPbICK ra3a npv BbICOKOM AaBNEHUN:
CES 20078 nnun CES 20076 (API Cl-4 nunn APl CH-4) Ha TeppuTopumn CeBepHon AMEpPUKA

CES 20077 (Global DHD-1 unun ACEA E-5) 3a npegenamun CeBepHon AMepurKkm
Baskoctb macna SAE 15W40.

09:28:28 14/10/2009



Pexomenpanmu pupmer KaMMIH3 IO TPUMEHEHHUIO U aHAIU3Y MOTOPHBIX Maces Crp. 9 u3 21

TpebosaHus ansa gsuratenen cepun L10G* n QSK19G, K19G, G19, G38, G50, G28, G855, G14,
paboTatoLmx Ha NPUPOAHOM rase:

Baskoctb SAE 15W40

CopepxaHue cyrnbdaTHOro 3051bHOro octaTka - MeHbLe 0,6%
LLlenoyHoe uncno (ASTM D4739) - muH. 5,0

docoop - 250 / 350 npomunne

LinHk - 250 / 350 npomunne

Kanbumn - 1200 npomunne

TpeboBaHus aons asuratenen cepun B*, C*, G5.9, G8.3, L Gas Plus n ISL G, paboTatoLimx Ha NpupoaHoOM
rase:

CES 20074

Bsaskocte SAE 15W40

CogeprxaHue cynbgaTHOro 301bHOro octatka - MeHbLe 0,6%
LenoyHoe uncno (ASTM D4739) - muH. 5,0

docoop - 600 / 800 npomunne

LinHk - 600 / 850 npomunne

Kanbuun - 1200 npomunne

TpeboBanus gna gsuratenen cepui QSK45G, QSK60G, QSV81G n QSVI1G, paboTarowmx Ha NpMpogHOM
rase:

Ncnonb3ynTte BbicOkoKayecTBeHHOe MoTopHoe macno SAE40 CNG Ttuna Valvoline® GEO LA.

[Ans nonyyeHus nepeyHst yTBepXXAeHHbIX 418 UCnonb3oBaHusa macen obpaiantecs B komnaHnio Cummins
Energy Solutions Business.

[ns nonyyeHns nHdopmMaLmmn o0 NopsiAKe aHann3a Macna u cpokax ero 3aMmeHbl cM. PykoBoaCcTBO Mo
aKcnnyaTauumn n TexobcnyxmeaHuio agBuratens unn obpatutecb K MECTHOMY AUCTPUOLIOTOPY.

* MNpenenbHbi YpoBEHb coaepkaHms cynbaTHOro 3onbHOro octatka B 0,6% npumeHseTcs KO BCeEM
MOTOPHbIM Macnam, pekomeHayeMbIM A5t NpuMeHeHus B apuratensx dompmbl KammuHa cepuii B, C 1 L10,
paboTatowmx Ha NpMpoaHOM rase. bonee Bbicokoe cofepkaHne cyrbdaTHOro 3051bHOr0 ocTaTka MOXeT
cTaTb NPUYNHOM NOBPEXOEHUS KNanaHoB W/Unn NOPLUHEN, 3arpsA3HEHUS CBEYEN U MPUBECTU K YXYALLEHMIO
KadecTBa KatanmMTU4YecKoro HemTpanuaarTopa.

PASJEJ 3. oYHKUMN MOTOPHOIO MACITIA

MprBOOMMAs HMKE MHPOPMALMS HOCUT 00LWMIN xapakTep. YTo6bl MOTOPHOE Macno MOXHO BbINo cunTaTb
NMPUroAHbLIM AS1K1 UCNOSIb30BaHMSA, OHO AOMKHO BbINOMNHATL cneayowme PyHKUUn:

Cmaska
OcHOBHOE Ha3Ha4YeHne MOTOPHOro Macna - cMasbiBaTb NOABWXKHbIE AeTanu asuratens. Macno cosgaet
rMOpPoOaNHAMMYECKYHO MAEHKY MeXOy MeTannyecknmm noBEPXHOCTAMM, UCKITHOYAsA NX KOHTAKT U CHMKas

TpeHune. Ecnun macnsHas nneHka okasbiBaeTCA He CTOMb 4OCTAaTOYHON, YTOObI npeaoTBpaTnuTb KOHTAKT
mMexagy metanim4eCknumMmmy rnoBepxHoOCTAMU, BO3SMOXHbI crieaylolmne nocnencrtenA:
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o BbloeneHue Tenna B pesynbtaTte TPEHUS
o [losiBneHne Touek NnpuBapuBaHus
o [lepeHoc meTanna npuBoauT kK 06pa3oBaHWIO 3aAMPOB UM NPUXBaTbIBAHUN

KOHTpOJ'Ib N3HOCa OT BO34ENCTBMS N3ObITOYHOrO AaBNeHUs

CoBpeMeHHble CMa304Hble MaTepuansl coaepxart NPOTUBOU3HOCHbIE NPUCaAKK, NPOTUBOCTOSLLME
BO34encTBuio n3bbiTouHoro gaenexus (EP). Moa Bo3gencTBMeM BbICOKMX AaBNEHUI 3TU NPUCaaKu
obpasyoT Ha MeTanMM4eckux NOBEPXHOCTAX XMMUYECKM CBA3AHHYIO MOSEKYIISAPHYO MAEHKY,
npeaoTBpaLLaroLLyro UX MPSAMOW KOHTAKT U U3HOC, KOrga Harpyska Ha getanu CTaHOBUTCSA HAaCTONbKO
BonbLlon, 4To yaansaeT rnapoauHaMNYECKy0 MacrnsiHyto NNeHKy.

Ouunctka

Macrno B gBuraTene 4eNCcTBYeT Kak YACTsILLEee CPEACTBO, CMbIBAIOLLEE 3arpsi3HEHNSI C BaXKHbIX €ro geTanem.
O6pasoBaHne Ha NOPLLUHSX, KOrbLax, KramnaHHbIX LUTOKaxX MU YNNOTHEHUAX OTIIOXKEHWUIA, HarneTa 1 OKCUOHON
MINeHKN MOXeT NPUBECTU K CEPbE3HbIM NOBPEXAEHUAM ABUraTeNs, eCnin He CrieduTb 3a COCTOSIHMEM Macna.
Macno, coaepaliee onTManbHO NogoGpaHHble NPUCaAKN, YAEPKUBAET 3TU 3arpsi3HEHNS1 BO B3BELLEHHOM
COCTOSIHMM [0 TeX Nop, NoKa OHW He OyayT yaaneHbl CUcTeMon unbTpauumn macna unm Bo BpeMsl 3aMeHb!
mMacna.

3awmTa

Macno co3gaeT 3aWwuTHbI 6apbep, U30NUPYOLWMIA MeTannn4yeckme aetann, NOABEPXKEHHbIE KOPPO3UM.
Koppo3aus, kak n M3HoC, NpUBOAUT K yAaneHuo YyacTuy, metanna us getanen gsuratens. Kopposus
AENCTBYET Kak MeXaHN3M BANOTEKYLLErO N3HOCA.

Oxna)xgeHne

[Buratenu Hy>KgarTcs B OXNaXKAeHUN BHYTPEHHUX KOMMOHEHTOB, KOTOPblE OCHOBHAA CUCTEMA OXJ1aXdeHus
He MOXeT obcnyxntb. CMa3oyHoOe Macno co3gaeT OTNNYHYI0 cpeny ANns nepeHoca Tenna. Tenno
NnepeHoCUTCS B Macno B XO4e KOHTaKTa C pasfnuyHbIMWU KOMNOHEHTaMU, a 3aTeM B Macnooxnagurtene
nepenaeTcsa B OCHOBHYI CUCTEMY OXNaXKAEHUS.

repmeTnsauus

Macno ,D,eVICTByeT KaK yrnjioTHeEHMe KamMmepbl CropaHnd, 3anoJiHAA HEPOBHOCTU HOBerHOCTeVI r’Mnb3bl
umnnHgpa, NopLlHA, KnanaHHOro WTokKa 1 NnpoYnx BHYTPEHHNUX aetaneun gsuratens.

[emndunpoBaHme ToN4KoB

MacnsiHas nneHka mexagy conpukacarLmnMMmMca NOBEPXHOCTAMM CO34aEeT NPYXUHsILLee AENCTBUE U
obecneynBaeT geMmnurpoBaHmne TONYKOB. AP EKT AeMNPUPOBAHUSA CYLLECTBEHHO BaXEH A5 TaKMX
aeTanen, NCnbITbiBaloLWMX BonbLUMe Harpy3Kku, Kak NogLWNNHUKN, NOPLUHN, LUTOKN N MEXaHU3M
rasopacnpegerneHus.

'mapasnuyeckun apd ekt

Macno genctByeT kak paboyas rugpaBnvyeckas cpeaa BHyTpu asuratens. MNpumepamu nogo6Horo
NCMNob30BaHUS Macna MOXeT CIyXMUTb paboTa MOTOPHOIO TOpMOo3a U TonkaTene opCyHOK CUCTEMBbI
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CTyneH4aToro perynmpoBaHusa MmomeHTa Bnpbicka (STC).
Mpucagku k macny

B coctaB cMa3o4HOro Macrna BXOAAT Npucaaku, npeaHasHayeHHble AN yCTpaHEeHMS KOHKPETHbIX
3arpsisHeHni (NepeyncrneHHblx B pasgene 6) B Te4eHme Bcero cpoka crnyxbbl macna. Micnonb3yemble
npucagky okasblBaloT Ha KOHEYHYH0 3hEKTMBHOCTL ABUraTenst 6ornee saHaunTENbHOE BNNSIHUE, YEM CaMO
macno. bes npucagok gaxe camoe BbICOKOKQYECTBEHHOE MACNO He CMOXET YAOBNETBOPUTL TpeboBaHMs
asuratens. Mpucagky BkhovaoT

1. ouuwarlwme BeLlecTBa Unu gucrnepcaHTbl, KOTopble YAEepKMBaKT HEPACTBOPUMbIE YaCTULbI BO
B3BELUEHHOM COCTOSIHUK, NOKa Macro He ByaeT 3aMeHeHO. DTN B3BELLEHHbIE YacTULbl He YaansaTcs
cuctemon punbtpaumm macna. CrvwKkom npogormKUTENbHbIE MHTEPBArbl 3aMEeHbl Macna NpMBOAAT K
ob6pa3oBaHMO OTNIOXKEHUI B ABUraTene.

2. WHrMbuTopbl, KOTOpbIE NOAAEPXKMBAKOT MACNO B YCTONYMBOM COCTOSIHMM, HE AOMNYCKalOT BO34ENCTBUS
KMCNOT Ha MeTannmyeckme noBEPXHOCTM 1 NPENATCTBYIOT 0O6pa30BaHMIO PXXaBUYMHBI HA HUX, Korga
ABuratenb HaXoAUTCH B Hepabo4yem COCTOSHUN.

3. lMpoune npucagku K cMa3oyHOMYy Macry cnocobeTByOT Bonee kayeCTBEHHOW CMa3ke aeTanen
ABuraTtens, NnogBepratLLMxcs NoBbILLEHHbIM Harpy3kam (Hanpumep, KnanaHoB U OPCYHOK),
npegoTBpalwaoT obpasoBaHme 3a4MpOB U NpUXBaTbIBAHUIN, KOHTPONMPYOT NeHoobpa3oBaHne N He
AONyCKalT yaepXuBaHUsa Bo3gyxa B Macre.

MoTopHOE Macno AOMXKHO M3roTaBNMBaTLCS TakuM 06pa3oMm, YTOObl He NEHUTLCS BO BPEMSI MEXaHUYECKOrO
nepemeLunBaHns, CONPOBOXAAIOLErO BbINOMHEHNE MACOM MHOMMX ero dyHKUuin. BcneHvBaHue macna
BbI3blBAET TaKMe e NOBPeXAeHUs ABUraTens, kak n UCTOLLLEHNE Macna, NOCKoNbKy B 060Mx cny4yasix He
yaaeTcs obpa3oBaTh 4OCTAaTOMHO HAAEXHYH0 3aLLUMTHY MachsHYHO NIEHKY.

PASOEI 4. BA3KOCTb

BA3kocTb - 3T0 Mepa conpoTUBNEHNS NpOTEKatoLLeMY NOTOKY, KOraa OAUH COW MONEKyn Macna
nepemMeLLaeTcss OTHOCUTENTbHO CMEXHOIO Criosi. ATO CONPOTUBIIEHME MOPOXAAETCA TPEHNMEM, KOTOPOE
BbI3bIBAETCHA MOJSIEKYyNIaMy Macna BO BPeEMS UX NepeMeLleHns OTHOCUTENBHO Apyr apyra. [Nogo6HbIn
capuraroLmnm apekT B MacnsHbIX NIIEHKax, CMa3blBaloLLNX BCE NOABWKHbLIE AeTanu ABuraTtens,
HabniogaeTcs NOCTOSAHHO.

BA3kOCTHbIE XapakTepPUCTUKM NOBbIX XXMAKOCTEN 3aBUCAT OT TemnepaTypbl. BA3kOCTb BCECE30HHbIX Macen
MeHee YyBCTBUTESbHA K TEMNEPATYPHbIM N3MEHEHNAM Brarofapsi HanNMYKMK B UX COCTaBe yryylumnTenen
BA3KOCTU. BA3KOCTb BCECE30HHbIX Macen 3aBUCUT K TOMY XXe OT UX KoadpuumeHTa casura unm oT oT
OTHOCUTENBLHOWM CKOPOCTU UX NOABUXHbIX YacTen. Hem HMXKe 3HaYeHNe OTHOCUTENBbHOM CKOPOCTU, TEM BbiLLE
adhdeKTMBHAA BA3KOCTb OOMbLUMHCTBA BCECE30HHbLIX Macesn.

Bonblaga yacTb n3Hoca, UCMNbITbIBAEMOrO OOLIYHO ABUraTeENEM, BO3HMKAET B HEKOTOPbLIX CIly4asix npwu
Ha4anbHOM 3anycke ABuratend, npexae YeMm Macrio ycneBaeT 3aBepLUNTb MNOMHbIN KPYT LMPKYIISALMNA.
[MpaBunbHOE NO COCTaBy BCECE30HHOE MAcCro ABMSETCA uaeanbHON cMaskon ansa asuratenen KammuHs.
OTHOCKTENBHO ManoBA3KOe Macno NpMrogHo Ans ObICTpor cMaskm Asuratens u obneryeHus ero 3anycka.
BsaskocTb Mmacna n apdekTMBHOCTbL paboThbl ABUraTens

Bbibop Macna ¢ npaBunbHOM BA3KOCTbIO UMEET BaXKHeKLee 3Ha4YeHne anga onTumanbHOm
NpPoOn3BOAMTENBHOCTU ABUraTensd n MakCMMarnbHOro cpoka ero cnyxbwbl. Ecnu macno cnvwkom Bs3koe,
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BHYTpPEHHEE CONpPOTUBIIEHNE ABUTraTena Bo3pacTtaeT COo criefqyrowmmm nocneacTtBuaMn:

Myck aBuratens 3aTpyaHseTcs

BbixogHas MOLWHOCTL ABUraTerns CHUXaeTcs
OxnaxpgeHwe asuraTtens yxyglaertca
BHyTpeHHWI n3Hoc asuratens ysennymsaeTcs
Yanbl asuratenst paboTtaroT ¢ neperpesom
Pacxon Tonnuea Bo3pactaeTt

Ecnu BA3KOCTb Macna CnNuULLKOM HU3Kas, ABUratenb UCMNbITbIBAET:

¢ [lOBbILEHHbBIN N3HOC M3-3a KOHTAKTa MeTanIM4eCcKnx NoOBEPXHOCTEN
o [loBbILEHHBIN pacxoa 1 yTeukn macna
o [loBbIWEHHbIN WYM ABUraTens

HekoTopble NoCTaBLMKM Macen MOryT 3as8BnsATb O COKpaLLEeHMM pacxoga Tonnnea npy NPUMEHEHUN 3TUX
macen. MNoHmwkeHHasa BA3KOCTb Macna NpMBOAUT K YMEHbLUEHUIO TOMLWMHBI MacnsaHOW NneHku. [Noatomy
dupma KammunHa notpebosana, 4Tobbl BCe BCeCE30HHbBIE Macra ¢ BecoBbiM nokasatenem 30 (xW30),
nonagatowme nog texHmnyeckue ycnosuss CES 20078 (API Cl-4), pomxHbl UMeTb BA3KOCTb MPY BbICOKOWN
TemnepaType / BbICOKOW cKopocTu casura He Huwke 3,5 cCT. Takme macna moryT ucnonb3oBaTtbecs B 6onee
LUMPOKOM TemnepaTypHOM guanasoHe, yem macrna 10W30 mnmn 5W30. NockonbKy aTv Macna paccynTaHbl Ha
paboTy B ycrnoBusax 6onee TOHKOM MacnsHowm nneHku, yem macna 15W40, To BbICOKOKa4eCTBEHHbIE
dunbTpbl Fleetguard® cnepyeT ucnons3osatb npu Temnepatypax cebiwe 20°C [70°F]. Cm. puc. 1, Ha
KOTOPOM MpeacTaBneHbl pekoMeHgaumm no BA3KOCTM Macna.

Mockonbky hupma KamMmMrH3 HE HAMepeHa HM peKOMeHA0BAaTb, HW 3anpeLaTb NpMMeHeHne nboro
npoaykTa, KOTopbin 6bin n3rotoeneH He ompmon KammnHa, nogobHble 3asBNeHNUst OTHOCATCS K cdepe
B3aMMOOTHOLLEHUI MEXAY 3aKa3ymKoM U nocTaBLimMkoM Macrna. CrniegyeTt nonyynTb OT NOCTaBLLMKa Macna
noaTBepXaeHne Toro, 4To macno byaet obecneunBatb HOpManbHyto paboTy asuratene KammuH3, unu He
NPMMEHATb Macro.

PekomeHgaumm no BA3KOCTU Macna

®dupma KaMMUH3 pekoMeHOyeT UCNosb30BaTh BCECE30HHbIE CMa304Hble Macna Co 3HaYEHUSIMU BABKOCTMY,
npeacTaBreHHbIMKU Ha pyc. 1 Ans ykasaHHbIX TemrnepaTyp okpyatoLlen cpeabl. Ha pucyHke npeacTaeneHsbl
TONLKO NpeanoYnTaemMble copta Macna.

Ecnu BMecTo BCeCe30HHbIX Macen npuxoanTca ncnosib3oBaTb Ce€30HHbIe Macia TaM, raje BCeCe30HHbIe
Macna Ha TeKyLIJ,VIl7I MOMEHT He OOCTYMNHbI, MOXET I'IOTpe6OBaTbCFI COKpalleHne nHTepBanoB 3aMeHbl Macna,
Heob6XoaMMOCTb B YEM onpepenaeTcd B Xoge TwaTesIbHOro KOHTpPOJ1d 3a ero CoCtodHnemM ¢ NnOMoOLLbIO
NMaHOBbIX OT60pOB npo6 Macna. Mlcnosnib3oBaHne Ce30HHbIX Macen MOXeT CKa3aTbCA Ha KOHTpOore CUCTEMbI
CMa3Ku ABurartend.

PA3LEJ 5. KNTACCUNPUNKALNA MACET
TexHuveckne ctaHgaptbl pupmbl Kammuna (CES)
dupma KammunH3 paspaboTana psg TexHuveckmx ctangapTtoB (CES), koTopble onpeaensitoT ypoBHM

KayecTBa MOTOPHbIX Macer, KOTopble cneayeT UCNONb30BaTh B pa3nuyHbIxX Auratensx. JJokymeHTsl CES
SIBMNSAIOTCS OCHOBOMOAraloLMMyM MHCTPYMEHTaMM NPU OLeHKe 3KCMyaTaLMOHHbIX KAaYeCTB CMa3ku Ans
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asuratenen Kammuna. Kpome Toro, ompma KammunH3 TecHoO B3aumogencTeyeT ¢ Accoumaunen
npoussoauTenen gsuratenen (EMA) n MHOroOYMCNEHHBIMN TEXHUYECKUMU U KOMMEPYECKUMMU
opraHnsaumsaMn BO BCEM MUpe, OTBEYarLMMmM 3a Ka4eCTBO CMa3o4HbIX MaTepuanos. PekomeHgaumm no
NPUMEHEHNIO BbICOKOKA4YeCTBEHHONO MOTOPHOrO Macna, cogepxxawunecs B ctangapte Global DHD-1,
NO3BOMAIOT NOMb30BaTeNAM B 060N TOYKe MUpa Co3HaTENbHO NOAXOAUTL K BbIBOpy Macen.

Tabnuua 1 B pasgene 1 cogepxut TexHnyeckue ctaHaapTbl mpmbl KaMMnH3, npurogHble ans nobbix
asuratenen KammunHs, a Takke cnctembl knaccudukaumm macen, npuHaTtoble a CeBepHon AMepuke n Ha
MeXayHapoaHOM ypOBHE, KOTOpble Hanbonee TOYHO OTBeYaloT Ux TpeboBaHUAM.

[lononHuTenbHble TpMG0-MoandUKaTopbl 1 NPOYNE NPUCAAKN

HobaBneHne 4ONONHUTENBHbBIX MPUCAA0K MOXET HapyLUNTL PABHOBECKE B XNOKOCTU, YCTAHOBINEHHOE
pa3paboTyMKkoM cocTaBa macna.

®dupma KamMrH3 HE HamMepeHa H1U PpeKOMEHA0BATb, HX 3anpeLaTb NpUMMeHeHne Nbbix Npucagok, KoTopble
ObININ M3roTOBMEHBbI MK NpoAaHbl He upMort KammuH3 unu ee unmanammn. OTkasel ABuraTens unu
npobnemsbl ¢ ero pabo4nmmn xapakrepmucTukamm, BO3HUKLLIME MO NPUYNHE UCNONb30BaHNA NOAOOHbIX
npucanok, He NOKpbIBAKOTCA rapaHTuen pupmol KammunHa.

PASOEN 6. SATPASHEHWE MACIIA

MoTopHOe Macrno crniegyeT 3aMeHsTb HEMOCPEACTBEHHO Nepes TEM, Kak OHO NepecTaHeT HopMaribHO
BbINOMHSATL NPeAnMCcaHHble Anst Hero pyHKUMM BHYTpU ABuratensi. dopmarnbHO, Macno He U3HalLMBaeTcs,
HO OHO CTaHOBUTCSH 3arpsA3HeHHbIM. KoHLEeHTpaums npucagok CHMKXaeTCs HacToNbKO, YTO CMEeCchb Macna ¢
npucagkamm yxe He MOXeT HafeXHo 3almLaTth ABuraTenb. [locTeneHHoe 3arpsi3HeHne Mmacna mexay ero
3aMeHaMn cuYMTaeTcs HopMarnbHbIM MPOLIECCOM, NMPU 3TOM €ro CKOPOCTb MOXET U3MEHSITLCS B 3aBMCUMOCTM
OT peXxMMma aKcnnyaTauumn aBuraTens u ero Harpysku.

3arpssHutenu macna

Mpwn HopMarnbHOW paboTe AN3enbHOro ABUraTenst B CMa3o4HOE Macro rnonagatT camble pasfnnyHble
3arpsisHeHus.

1. TNo6o4yHble NpPoayKTbl CropaHns
MpoTekatowwme oTpaboTaBlume rasbl (KapTepHbIe rasbl) MPOXOAAT MUMO NMOPLUHEBbLIX KONew, KnanaHHbIX
HanpaBnALWKUX U YNNOTHEHMI TypboHarHeTaTens, nonagas B kKaptep. AT rasbl cogepaT YacTuubl
yrnepoga, BoAbl, KACNOT, YaCTUYHO CrOopeBLUEero Tonnmea, Harapa u oTnoXeHun. Bce atn yactuubl
3arpsi3HAT Macno.

2. Kncnotbl, Harap 1 OTNOXeHUs:
Korga cmMasoyHoe macno conpukacaeTcsi C ropsayummm getansaMmm asuraTenst Unu Korga Harpetoe
Macrio BCTynaeT B KOHTAKT C 3aXxBa4Y€HHbIM BO34YyXOM, MPOUCXOAUT OKUCIIEHUE U pa3noXeHne macna c
ob6pa3oBaHMEM TaKUX 3arpA3HSOLLINX BELECTB, KaK KMCMOTbI, Harap U OTNOXEHUS.

3. AbGpasunBHbIE NN MHOPOAHbIE YaCTULbI:
OTK 3arpsi3HEHMS MOTyT NonacTb B ABUratesnb BMECTE C BO34YyXOM M TOMNSIMBOM, NOCTyNaloLwWmnm B
Kamepy cropaHusi, Yepes U3HOLLEHHbIE AeTanu ABUraTens, a Takke B Xo4e NpoBOANMbIX C
HapyLeHMsiM1 paboT no TexobenyxunsaHuio. OHM NPOHUKAKOT B KApTep BMECTe C NOB0YHbIMU
npoayKTamu CropaHus.

4. Tonnueo UNU oxnaxgawLlas XXNUOKOCTb:
[MosiBNeHmne aTnX 3arpsasHALWMX BELLECTB CBA3AHO co cbosimmn B paboTe apuratens. Bmecrte ¢ Tem
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pas3XmkeHne macna TonMBOM MOXET ObiTb BbI3BAHO CIMULLIKOM NPOAOMKUTENBHON paboTon
ABUraTensi Ha XorocTbIX 06opoTax UM C YacTbiIMU OCTAHOBKaMMW.

5. Caxa:
[aHHbIN BUA, 3arps3HeHnst o6pasyeTcs npu 3anasgbliBaHMM MOMEHTA BrpbiCKa U CropaHumn TONNMBA,
CMELLaHHOMo C MacrioM Ha rmnb3ax UnnmHapoB. N30bITOK caxun NpuBOANT K YpE3MEPHOMY M3HOCY
KnanaHHOro MexaHumama n hopCyHOK.

6. Pabouas cpepa:
KoHkpeTHas paboyas cpefa nopoxaaeT u gpyrue 3arpsidHeHus. B kauecTBe NnpMMepoB MOXHO
NPUBECTU Mbiflb U TakMe abpasnBHbIE YaCcTULbl, KAK MeTannumyeckasl KpoLLKka U JOpPOXHas Corlb.

PA3OEN 7. dUNIbTPALUNA MACITIA
KoHCcTpyKuus, HasHayeHue n pabota macnsHoro omnbTpa

MakcrmanbHbIM CPOK CNyxObl ABUraTensa 3aBUCUT OT NPaBUSIbHOIO UCMOMNb30BaHUA N TEXOBCNYXNBaHUS
MOMHOMOTOYHbIX, NEPENYCKHbIX NN KOMOUHUPOBAHHBLIX MACSHbIX PUNLTPOB, KOTOPbIE 3aLuULLaloT
Hanbonee BaXkHble KOMMOHEHTbI ABUraTerns oT BO3AencTBUA abpasmBHbIX 3arpa3HEHUI, COAepXKaLLNXCS B
CMa304HOM Macrie BO B3BeLUEHHOM coCTosiHUU. Pupma KamMuH3 TpebyeT ncnonb30BaHNA NOMHOMOTOYHbIX
unbTPOB Ha BCex MoAensix ceBoux asuratenen. Kpome Toro, 3a uckniodeHnem mogenu cepum B, Bce
Asurateny KaMMunH3, ocHallleHHble TypboHarHeTaTenem, QOMKHbI UCMONb30BaTh NEPENYCKHYHO
dunbTpaumo, KOTopas HAaCTOATENBHO PEKOMEHAYETCA AN UCNOMb30BaHMs Ha Bcex aApuratenax 6es

HaaaoyBea.

MoNHONOTOYHbIV OUNLTP YAANSET YacTuLbl 3arpsi3HEHUs] pa3Mepom He MeHee 30 MUKPOH, KOTopble
HaxoaaTcs B MOTOPHOM Macre BO B3BELLEHHOM COCTOSIHUW. YacTuLbl Takoro pasmepa MoryT NpuBecTu K
MIFHOBEHHOMY MOBPEXAEHMIO NOALUMMHUKOB.

Ha nepenyckHon counbTp (Unn cekumo unbTpa Npy NCNOoNb30BaHNN KOMOBUHMPOBAHHOIO UNbLTPA)
noctynaet npumMmepHO 10% BbIXOQHOrO NOTOKA HAcoca, U OH PUNbTPYET MeSKUe YacTuubl pa3mMepom
MeHbLUe 10 MUKPOH, KOTOPbIE MOMHOMOTO4YHbBIN PUNBTP He 3axBaTbiBaeT. TeM caMbiM yOaeTCs CBEeCTH
KOHLEHTpaLMIO 3arpsa3HEHUI B Macre A0 YPOBHS, 4OCTAaTOMHOMO ANA 3alinTbl ABUratens ot n3Hoca.

Aeuratenn KammmH3 ocHaLaloTCa Ha 3aBOAE-M3roTOBUTENE BbICOKOKAYECTBEHHBIM KOMOMHMPOBAHHBLIM
mMacnsaHbiM omnbTpoMm Fleetguard®, B kopnyce KOTOPOro yCTaHOBMEH M MOSIHOMOTOYHbIN, M NepenyCcKHON
dunbTp. MHOrMe 3 HMx paboTaroT No NpuHuMny dmnetpa Venturi®, Hanpaenss BeCcb NOTOK Macna K
OCHOBHbIM y3r1am ABuratens, BMECTO TOro, 4Tobbl BO3BpallaTh YacTb €ro B NOAA0H KapTepa. AT ounbTpbl
obecneynBaloT onNTUManbHOe codeTaHne apdeKTMBHOM hunbTpaLmm 1 NPOYHOM KOHCTPYKLMN,
paccYMTaHHOM Ha NPOLOMKUTENBHBIN CPOK CAYXXObI hunbTpa.

HekoTopble aBuratenu KammumH3 ocHawarTcs LeHTpobexHbim unbtpom Fleetguard Centriguard™,
paboTatowmm no texHonornn ConeStaC™. OT0 eAUHCTBEHHbIe LEeHTPObEXHbIE (PUNbTPLI, KOTOPbIE B XO4E
nabopaTopHbIX UCMbITAHU NPOAEMOHCTPMPOBANN, YTO NPEBOCXOAAT nepenyckHble punbTpbl Fleetguard ¢
anckoBou cekumen. Jliobas gononHuTenbHasa cuctema unbTpaumm gonxHa OTBeYaTb BCEM LENCTBYOLLMM
YKa3aHUsAM No NpUMEHEHMIO.

3acopeHune macrnsHoro ounbTpa
Bo Bpemsi HopmanbHoOM paboTbl ABUratens MOTOPHOE Macro 3arpsa3HAETCa NPOAYKTaMU CropaHusl, a Takke

NpoAyKTaMm U3Hoca u oKUcneHns. PunbTpbl MOTOPHOrO Macrna He 3acopsItoTCsA NPY HopMaribHbIX
MHTepBanax 3aaMeHbl Macrna 4o Tex nop, Noka MOTOPHOE Macrio OCTaeTCs NPUroAHbIM ANs UCNOSb30BaHMSA B
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asuratene. Ecnu CbVIJ'Ipr 3acopAeTCd, 3TO O3Ha4YaeT, YTO OH BbIMNOJTHAET nNpeanmncaHHyo emy beHKLl,VII-O
yaaneHua n3 macna TteepablxX 4actuu u OTIOXEHUNA. 3acopeHV|e cbvmpra ABIAeTCA cnengcrtBueEM, a He
I'IpVI‘-IVIHOVI I'IpO6J'IeMbI asuratena unnm cMa3o4vyHoro macria.

MprynHbBI 3acopeHns unbTpa [OMMKHbI ObITb MCCrefoBaHbl, MOCKOSbKY 3aCOPEHHbIN (PUNbTP MOXET
yKa3blBaTb Ha Cepbe3Hble NPobremMbl ABUraTens, KOTopble AoMKHbI ObiTb yCTpaHeHbl . Huxe
paccmaTtpuBaloTcs Hambonee Yyacto Habngaemble NPUYUHBI 3aCOPEHUS PUITbTPOB:

e YpeamepHoe 3arpsisHeHne macna
BosHukaeT B crniyyae npeBbILeHUs] OFpaHUYeHNs Ha CoepKaHue B Macre 3arpa3HeHnn B Buae
NPOAYKTOB CropaHusi. B 3acopeHHbIX Takum o6pa3om punbTpax HabnoaarTcsa 3HaYMTENbHbIE
HaCMNOEHNs OpraHNYecKMX OTNOXeHUN. NMogo0HbIN TUN 3arpsi3HEHNS Bbi3BaH TOMMMBHOW CaXen,
NPOAYKTaMN OKUCIEHUS U CrOpaHUs, KOTOpPbIE HAKanMBaKTCH B Macrne 40 YPOBHS, HE NO3BONSAOLLErO
unbTpy HopManbHO paboTaTb. K npuynHam Takoro poga 3acopeHusi unbTpa crieayeTt OTHECTU
n3nuwHe 6onbline MHTepBanbl 3aMeHbl Macna, Noxoe TeXobCnyXXnBaHNe n NOBbILLEHHOE AaBreHne
KapTepHbIX ra3os.

e HapyweHue gucneprupyemocTu
Bbi3biBaeTca nonagaHMem oxnaxkgarolen XXMaKoCTb B KapTep UM cKkannnBaHMeEM KOHAEHCMPyeMom
Bnaru. Nonagatowasa Bnara yxyalaet 4encTBmMe gucnepratopa Macna, B pesyfnbTaTe Yero TonsmBHas
caxka W yrnepopn CoeuHSTCA U BbiNnagatoT B ocagok. Kpome Toro, oxnaxgarowas XnakocTb Unm
Bnara B KapTepe MOryT NpMBECTU K TOMY, YTO YacTb COAEPXKaLLMXCA B Macne npucagok BoinageT B
0CaoK 1 3aKynopuTt ounbTp.

o OGpa3soBaHue rens unm amynbCcun
[aHHasa npuynHa 3acopeHnsa punbTpa BO3HUKAET B TEX Criyvasix, Korga B Macrio rnonagaeT Boga unm
oxnaxkgaroLLlas XUAKOCTb. ATO 0ObIYHO NPONCXOOUT, KOrAa Machno, XpaHsLWeecs B HAKONMUTENTbHOM
pesepByape, COAEPXUT HeDOoNbLLOE KoNM4ecTBo Boabl (MeHee 0,5%). 3acopeHune dounbTpa
NpPoOMCcXoauT BCKOpe nocne gobasneHust Takoro Mmacna B ABuraTerb.

®dupma KammunH3 paspaboTana npoBepku Ans ABUraTenen, Kotopble BXOAAT COCTABHOW YacTbio B KAaTeropmm
OLEHKM KayecTBa Macna, ncnonbs3yemsle B EBpone n CesepHon AMepuke, U npegHasHa4veHbl Ans
n3mepeHnsa cnocobHOCTM Macra NPOTUBOCTOATb 3acOpeHuto punstpa. Kpome Toro, Ans KOHTPons
obpa3oBaHWst OpraHNYeCKNX OTIOXEHUI N 0becneyeHns MakCUManbHOro Cpoka Cryobl unbTpoB Obina
cneymanbHo pa3paboTaHa CeKUMOHHAsi, MHOrOCNOMHAsA KOHCTPYKLUMS ounbTpa.

PASLES 8. NEPNOANYHOCTb 3AMEHbI MACJIA
Kputepun onpeaeneHnss CpokoB 3aMeHbl Macna

TexHuyeckne TpeboBaHus pupmbl KammnHa no 3ameHe macna 6asmpyoTcsl Ha NPOAOIKUTENBHOCTU
paboyero umkna u cTeneHn 3arpasHeHns macra. 3arpsisHeHne Macna Bo3HUKaeT BO BCEX ABUraTensx ¢
Pa3nMYHOM MHTEHCUBHOCTBIO M HE 3aBUCUT OT MX KOHCTPYKLIMW.

CobniogeHne ycTaHOBMAEHHbIX TpeboBaHU No 3amMeHe macna 1 ounbTPOB ABMASETCS HEOOXOANMbIM
ycrnoBsmeM coxpaHeHns paboTocnocobHocTu asuratens. PunbTpbl cnepgyeT 3aMeHATb OAHOBPEMEHHO C
3aMeHon macna.

3arpsisHeHne macna siBfseTcst HenocpeaCcTBEHHbIM pe3ynbTaToOM HOpManbHOW paboTbl ABUraTens.
KoadbpmumneHT Harpysku, ncnonb3yemoe TOMMAMBO N YCNOBUS OKPYXXatoLlen cpeabl - Bce 9TO OKasblBaeT
BNUAHME Ha CKOPOCTb 3arpsA3HeHus Macna. JlabopaTopHble 1 3KcnnyaTauMOHHbIE UCTbITAaHUS
noATBEPXOatoT, YTO MexXay OOLMM KONIMYECTBOM U3pacxo4oBaHHOIo ABUraTenemM TonnmMea U ypoBHEM
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3arpsi3HeHunst, Mpu KOTOPOM OH B COCTOSIHUM NPOAOSKaTb HOpManbHO paboTaTb, CyLecTByeT
NONOXNUTENbHOE COOTHOoLWeEHMe. Macno nMeeT orpaHMYeHUst Ha KONMYECTBO 3arpsi3HEHUI, KOTOPOE OHO
MOXXET MOrnoTuTb 6€3 HapyLLeHNsi CBOMX (PYHKLMIA. COOTHOLLEHME MEXY PacXO4oM TOMnmBa u
3arpsis3HeHNeM Macra sIBnsieTcs Kputepuem ansi Belbopa nHTepBana 3aMeHbl Macrna.

K npuemnemMbiM meTogam onpeaeneHus MHTepBanos 3aMeHbl Macna v (UNbTPOB MOXHO OTHECTYU
creayolime:

o dukcupoBaHHbIn MeTof (Npober/HapaboTka)
e MeTog paboyero umkna (ycrnosus akcnryatauum)

Ansa nonydeHns nogpoOHbIX MHCTPYKUMIA 1 cneunanbHbixX Tabnuy unu guarpaMmm no nHTepeasnam 3aMeHbl
mMacra u punbTpoB cneayeT 06paTUTLCHA K COOTBETCTBYOLEMY PykoBOACTBY NO aKcnnyaTaumm u
TexobCcnyXnBaHuio.

Cuctema Centinel® nocTossHHOM NOANUTKN CBEXMM MacioM

dupma KammunH3 paspaboTana cuctemy Centinel™ ansa HenpepbIBHOM 3aMeHbl MCMOMb30BaHHOIO B
ABuratene macrna cBexum macnom. [1ns ynpasneHus paboTton asuratensa n noaaepXXaHnsa COCTOSAHNS
MOTOPHOro Macna B AONYCTUMbIX Npefenax JaHHasa cucteMa Ucnonb3yeT KoMnbioTep. MNMockonbky AaHHas
cUcTeEMa COXpaHSAET Macrio AOCTAaTOMHO YNCTbIM, UHTEpPBAaIbl 3aMeHbl (PUNLTPOB U Macrna 3Ha4YMTENbHO
yBenunumBaetcs. B KoHCTpykunn macnaHbix omnbTpoB Fleetguard™ ES cneuynanbHO ncnonb3oBaHbl
ynydlleHHas cpega ounbTpauumn n 6onee HagexHble YNIOTHEHUS NS NPOASIEHMS CpoKa UX CryXObl 1
BO3MOXHOCTMU MX Ucnonb3oBaHus ¢ cuctemon Centinel™., [1ns onpeaeneHns Hanbonee npurogHon Ans Bac
cuctembl Centinel™ obpawanTtech K AUCTPUMObLIOTOPY PnpMbl KaMMUH3S.

NMPUMEYAHUE: Ucnonb3oBaHue cuctembl Centinel™ unu pob6aBneHue k macny nobbIX NpMcagok
ONnA gBUratenen, OCHaWeHHbIX CpeacTBaMmM OUYUCTKN OTpaboTaBLUMX ra30B, HE A0MNYyCKaeTCA.

PA3OEN 9. AHANN3 OTPABOTAHHOIO MACIIA
B3satue npob macna

MNepuognyHocTb B35TMA NPO6 Macna cnepyeT YCTaHOBUTb TAKoW, YTOObI MOXHO ObINo MPOBOANTL
CpaBHeHWe TpeHAoB. [Ina TOYHOro NpoBeAeHns aHanua3a macna HeobxogMmo pacnonarate MCXOOHbIMU
AaHHbIMK. K 3TUM OaHHbIM crnefyeT OTHECTU:

Moaenb/cepuinHbli HOMep ABuraTens

Mpober/HapaboTka ana macna

Mpober/HapaboTka A4ns HOBOro MM OTPEMOHTMPOBAHHOIO ABUraTens
Wcnonb3yemoe macno (Mapka, KaTeropusi U 3Ha4eHne BA3KOCTH)

[aTa B3saTtnsa npoObl

HasHauyeHne gBuratens

KonnuecTtBo cBexero macna, JobaBneHHOro ¢ MOMeHTa nocnegHen 3aMmeHbl Macrna
[ata nocnegHero TexobcnyxMBaHusa asuratens

AHanns ceexero (HemcnonbL30BaHHOIO) Macna.

[ns ycTaHOBKM TOYKM OTCHEeTa HEO6X0aAMMO 06a3aTenbHO NPOBOANTL aHaNM3 CBEXEro
(Heucnonb3oBaHHOro) macna. [Npobbl cBexero (HEMCNoNb30BaHHOIO) Macna crneayeT 6paTb HE pexe, Yem
ABa pasa B rod, unu npu Kaxxgom cMeHe Tuna macna. MNMpobbl cnegyet 6paTtb U3 HAKONUTENbHbIX
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pe3epByapoB A4 onpenereHna coctasa Maciia 1 NpoBEPKN OTCYTCTBUA B HEM 3arp;|3HeHvu7|, nonasLinXx BO
BpeMsA XpaHEHUA.

Wcnonb3dyemas ansa aHanusa npoba gomkHa 6biTb penpeseHTaTnBHOM BbIBOPKOW Macna, HaxoasLuerocs B
asuratene. [Npu B3aTMM Nnpob macna gencTBynTe cneayowmmMm obpasom:

o [penBapuTenbHO NOAHMMUTE TeMNepaTypy ABuratensi 4o paboyero ypoBHs. Tem cambiM obpasel
OyaeT oTpaxaTb XapakTepHble ANg Macna ypoOBHU 3arps3HEHNS.

MNMocneaytowme npobel cnegyeT 6patb TEM Xe CNOCOBOM U 13 TEX XKe MeCT.

Bepute npoby nepen pobaBneHnem ceexero macna B ABuratens.

O64aszatenbHO cobupanTe mMacno B YACTYHO U CYXYI0 EMKOCTb.

O6bem npobbl fomkeH cocTaBnNATb He MeHee 118 mn [4 yHuuKn] macna.

[nsa B3sTnA Npob Macna MOXHO UCMONb30BaTh ABa crocoba:

PekomeHayemblIi cnocob npegycMaTpyBaeT B3siTME Npobbl Macna U3 HaxoasWwerocs nog AaBrneHnemM
KaHana Bo BpeMsi paboTbl pa3orpeToro ABUraTens Ha XornocTbix ob6opoTax. ATOT cnocob rapaHTMpyeT, YTO
npoba B3siTa He 13 3aCTONHOrO CNosi Macra 1 npeacTtaBnseT hakTUYecKyto OAHOPOAHY CMeCcb Macna,
KoTopasi LMpKynupyeT B ABuraTterne.

OuuncTnTe HapyXHy NOBEPXHOCTb KpaHa YMCTOW, CyXON BETOLULIO.

3anyctute gBurartesnb Ha XONoCTbIX 0bopoTax 1 ganTe eMy NporpeTbCs.

MpomonTe Nnpo6ooTOOPHMK, NPONYCTUB HEDOMbLLOE KONMYECTBO Macra Yyepes KpaH.
Cobepute npoby 13 noToka macna, nogkadmBaemMoro AsuratenieM, B YACTbIN, CyXOn Cocys.

N

NMPUMEYAHUE: PekomeHayeMbIM MECTOM B3ATUS NPOO6 ABNSAETCA KaHarn, NO3BONAKLWMN cobpaTb
mMacno go ero counbTpauuu. UHdopmauuio o MecTax pacrnosioXXeHUs y3roB ABUraTesns cm.
PykoBoAcTBO No akcnsyaTaumm n TexobcnyxuBaHuio.

B Tex cny4yasx, korga asuraTtens He paboTaeT, npeanaraeTca anbTepHaTMBHbBIA CNocob B3ATUS NPob
Macna. 3ToT cnocod ncnonb3yeT BakyyM Ansi B3aTUS NpoObl M3 nogaoHa kaptepa. Npoby cneayet 6patb
cpaasy e nocne OCTaHOBKM ABUraTens, noka Macro octaeTcsi TensbiM, U He Ha4anoCb ero paccroeHuve.

1. [na onpegeneHns ypoBHA Macsa B NOAA0He KapTepa UCNonb3ynuTe MacriOMepPHbIN Ly,

2. [punoXxue KyCOK HOBOW YMCTOMN TPYOKM K MacrioMepHOMY LLyny, HAHECUTE Ha TPYOKy METKY,
YKa3bIBaOLLY0 NOMOXEHNEe KOHLa MacrioMepHOro Lyna.

3. OtpexbTe TpybKy Tak, 4TOobObI ee kKoHel, oka3ancsa Ha 25 - 50 mm (1 - 2 glorma) HUXe YypoBHSA Macna B
nogaoHe Kaprtepa.

4. BctaBbTte TpybKy B Tpyby MacrnoMepHOro Liyna Tak, YTobbl HaHeCeHHasa Ha Tpybke MmeTka coBnana C
BEPXHUM Kpaem TpyObl MacnomMepHoro Lwyna.

5. C nomoLLbio py4HOro BaKyyMHOro Hacoca 3akadanTe npoby macra B YACTbIA, CyXOn COCYA.

NMPUMEYAHMUE: MNMpu 3TOM He aonyckanTe 3abopa macna ¢ AHULWa NoAAOHA KapTepa, NOCKONbKY B
3TOM cny4ae B Nnpobe macna oKaxeTcs N3bbITOYHOE KONMMYEeCTBO OTXOAO0B, YTO UCKA3UT pe3yrnbTaThbl
aHanusa macna. K Tomy Xxe He crnegyeT NOBTOPHO MCNONb30BaTb OAHY U Ty Xe Npo600TOOpHYO
TPYOKy.

MpoBepka Macna Ha 3arpsi3HeHune

Pe3yanaTb| aHanumsa OTpaGOTaHHOFO Macna MoryT ObITb NCMONBb30BaHbI AN KOHTpONA ypOBHeIZ
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3arpAa3HeHnA apuratens, 4Tto No3BOJINT CyAUTb O TaKMUX HEQOCTaTKax uinn Henonaakax B pa60Te CUCTEMbl,
KakK HeKa4eCTBeHHa4d q.)I/IJ'IpraLI,VIFI BO34yXa, YTEYKU oxflaxgaroLwiemn XnUaKocTu, pa3XxvxeHune Tonnmea "
NM3HOC MeTarnM4ecknx getaneun, YTo MoXeT CBMOETENbCTBOBATL O HencnpaBHOCTU OBUraTen4.

[aHHbIN MeToa NpeanonaraeT cpaBHEHME pe3ynbTaToB aHanm3a oTpaboTaHHOro Macna ¢ AaHHbIMU,
nonyyYeHHbIMK Ans ceexero Macna. CTeneHb yxyalweHus nokasatenein otpaboTaHHOro Mmacna no
OTHOLLUEHMIO K CBEXXEMY MacCIy CNY>XUT UHANKATOPOM, NO3BOMSAOLLMM KOHTPONMPOBATL COCTOSIHME CUCTEMBI.
OcHOBHble XxapaKTepUCTUKM Macna, KOTopble MOTyT CNYXXWUTb NpeaynpeanTenbHbIMU CUrHanamMm, CBsi3aHbl C
YPOBHEM 3arpsi3HeHus1 macna (Hanuyve B HeM TONNNBA, CaXu, KPeMHUS1, bopa, HaTpus, Kanus), a Takke
BSI3KOCTb Macna 1 TemnepaTypa BocnnaMmeHeHus. ObLenpuHaTbie HopMaTUBbI, UCMOMNb3yeMble NPU
NpoBepKe 3arpsi3HeHnI Macna, NpuBoaATcs B Tabnuue 2.

Tabnuua 2. Hopmatmebl N0 3arpsi3HEHNAM Macna

XapaktepucTuka HopmaTtuBHOe 3HaveHue

M3meHeHne BA3KOCTM Npu +1 3HayeHus Bsaskoctn no SAE vnn 5 cCr
100°C (ASTM-D445) OTHOCUTESIbHO CBEXEro macna
PasxwxeHune Tonnuea 5%

2,5 (MWH.), 1N NONOBUHA 3HAYEHUS ONSA CBEXEro
mMacna, unu cosrnageHne ¢ obLwmMM KMCITIOTHLIM YXUCITOM
(TAN)

OO0Lwee Wweno4yHoe 4Yncro
(TBN) (ASTM D-4739)

Conep)KaHMe BOAbl cornacHo 0,5% (MaKC.)

ASTM (D-95)
MoTeHumnanbHble
3arpasHuTenu:
Kpemmuii (SI) [MpeBbiweHne Ha 15 npoMunne OTHOCUTENBHO CBEXEro
mMacna
Hatpui (Na) [MpesBbiweHne Ha 20 npomMunie OTHOCUTENBHO CBEXErO
mMacna
Bop (B) [MpeBblweHne Ha 25 npomMune OTHOCUTENBHO CBEXErO
mMacna
Kanmin (K) [MpesBblweHne Ha 20 npomMunie OTHOCUTENBHO CBEXErO
mMacna
o Bce octanbHble
Caxa (% ot macchbl) [euratenu cpegHero knacca Bu C nBUMraTenm
CES 20078 n 20081 3,0% 7,5%
CES 20076 3,0% 6,3%
CES 20072 3,0% 5,0%
CES 20075 1,5% 1,5%

° an/IBe,D,eHHbIe BblLLle HOPMaTKMBbI MO 3arpAa3HeHndamM ABNA0TCA BCcero nuwb HOPpMaTUBHbIMU
3Ha4YeHnsAMN. OTO He O3HA4YaeT, YTO NoKasaTenn Mmacna, nonagatowmne nog aTm HOPMaTUBHbIE
3Ha4YeHund, cBnaeTeNibCTBYOT O NPUrogHOCTU Maca and AanbHenLwero Ncnonb3oBaHus.
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e ASTM nybnukyeT meToAbl UCMbITAHUA B U34aHUAX CBOEW ExxerogHom KHUrm CTaHgapToB'.

o [Mo3aneMeHTHbIN aHann3 Macna MoXeT BbINOMTHATLCA C UCMOb30BaHWEM PasNNYHbIX METOAOB, B TOM
4yncne aToOMHO-3MUCCUMOHHOW cnekTpockonun (AES), atomHo-abcopbumoHHon cnekTpockonun (AAS) n
NoHHO-cBsi3aHHoM nna3mbl (ICP). OHM He cunTatoTCca cTaHgapTHbiMK MeTogamn ASTM; ogHako
GoNbLUNMHCTBO NabopaTopun, 3aHMMaKLLNXCA aHanM3oM Macna, MoryT onpeaensiTb KOHUEHTPaLMIo
NPMCaAoYHbIX METaNM0B OHUM U3 3TUX METOAOB. Pe3ynbTaThl aHanu3a npo6, Nony4yeHHbIe B OAHOM U
TOW e nabopatopumn ¢ NCNONb30OBaHNEM OLHOIO U TOrO e MeToAa, MOryT cpaBHMBaTbLCA 6e3 BCAKOro
pucka.

MprBeaeHHbIE Bhillie HOPMaTUBbI ABMNSAOTCA OPUEHTMPAMU AN 3HAYEHUIN, KOTOPble MOXHO MCMONb30BaTb
Anst obocHoBaHUS Heo6xoAMMOCTU NpoBeaeHus obcrneaoBaHus ABUraTens, npoueayp TeXxoocnyXmBaHus
nnu pabounx npoueayp AN BbISBNEHWS MPUYNH 3arpsi3HEHUS Macna Unmn n3MeHeHus ero cBoncTs. OgHako
He cnegyeT pa3buvpatb ABuratenb TOMbKO HA OCHOBaHMK pe3ynbTaToB aHanm3a macna. O6bI4HO B
KayecTBe 060CHOBaHUSA AanbHENLLNX UCCIEeAoBaHUA NPUBOASATCA U UBMEHEHUS COCTOSIHUSA Macna.
ABCONOTHbIE 3HAaYEHUS NPMBEAEHHbIX BbilLe NokasaTenen N3MeHs0TCA B 3aBMCMMOCTM OT npobera unm
HapaboTku ABuratensi, o6bemMa MOTOPHOro Macrna M MHTEHCUBHOCTW €ro pacxoaa.

B cnyyae nosiBneHnst AONONHUTENBbHbLIX BOMNPOCOB, OTBETHI HA KOTOPbIE He coaepXaTcs B Matepuanax
HacTosiwero 6tonneteHsd, obpawanTtechb K ANCTpmMbboTopy mpmbl KaMMUH3 Mmn NO3BOHUTE NO TenedoHy
1-800-DIESELS.

MPUNOXEHWE A - Vcnonb3oBaHune pe3ynbTaToB aHanuaa otpaboTaHHOro macna

[ins onepaTtopa AM3enbHOro AgsuraTens aHanua oTpaboTaHHOro Macna UMeeT ABa YeTKO pasnnynMbIX
HasHa4YeHus:

1. lNpoBepkn Mmacna Ha 3arpsisHeHue

PesynbTaTbl aHanm3a oTpaboTaHHOrO Macna MoryT UCNOJb30BaThLCSA ANst KOHTPONS YPOBHEN 3arpsi3HEeHNs
MOTOPHOro mMacna, CBUAeTeNbCTBYS O NonagaHum B HErO rpsian, Ype3MepHOM 3arpsi3HEHUN TOMSIMBOM
(Pa3XMKEHMM), yTEUKAX OXNaXKaatoLwen XUAKOCTU, HAKOMMEHUN U3NULLHEN CaXWn 1 Ype3MepHOM U3Hoce.
O6LLenprHATbLIE HOPMATMBI, UCMONb3yeMble NPY NPOBEPKE 3arpsi3HEHU Macna, NpMBoAsTcs B Tabnuue 2.
Nx cnepyeT paccmaTpvBaTh BCEro Nuilb Kak HOPMaTMBHbIE 3HAYEHMS. DTO He 03HaYaeT, YTo NnokasaTenu
mMacna, nonagatoLme nog 3T HopMaTUBHbIE 3HAYEHWS, CBMAETENLCTBYOT O NPUrOAHOCTM Macra Ans
AanbHenLwero ncnosnb3oBaHns. AHanu3 oTpaboTaHHOrO Macrna He SBMSIeTCs eANHCTBEHHBIM KpUTEpUEM MNpu
onpeaeneHun NHTepBarsrioB 3aMeHbl Macrna u ounbTPOB.

MoBbiLIEHHbIE YPOBHUN KpEMHUS B OTPabOTaHHOM Macrie ykasblBaloT Ha NonagaHne B Macro rpsiau, Yto
0ObI4HO MPOUCXOAMT U3-3a NIOXOM PUNbTPaLUKN BNYCKHOrO Bo3ayxa. ViHorga rpsisb nonagaeT B ABuUratenb
BMECTE C 3arpsi3HeHHbIM MOTOPHbLIM Macriom. OTpaboTaHHOE Macro MOXET CoAepXaTb Ype3MepHbIe
KOnuMyecTBa Meau U CBUHLIA M3-3a U3HOCa MaTepuanos NoALWUMHUKOB NPY BNOMHE NpUeMnembix
KOHLEHTpaLMAX XpoMa U xernesa.

MpoueHT Tonnmnea B oTpaboTaHHOM MOTOPHOM Macrie onpeaensieT CTENeHb ero 3arpsi3HeHUs TOMMBOM
(paxmxkeHne). Kpome Toro, 3To MOXET HaWTU OTpPaeHNe B NafeHnn BSI3KOCTU, NPEBbILLAOLWEM YPOBEHb,
ponyctumbiii no SAE, 1 3HaUNTENbHOM CHUXXEHUM TOYKWU BOCTIIaMEHEHMS! MO CPAaBHEHMIO C NMOKasaTensamm
cBexero macna. Huskas TepMoCTOMKOCTb TONNMBA NPUBOAMUT K €r0 OKUCIEHUIO NpY TemrepaTypax noggoHa
kapTepa. HakannveaHue U3nuiiHero KonmyecTsa cBMHLUA B 0TpaboTaHHOM Macrne MOXeT OblTb Bbl3BaHO
B3aMMOOEeNCTBMEM PasfoXUBLLErOCS TONNMBA C MaTepuanamm NoAWNNHMUKOB U BKNaabILLEen.
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3arpsisHeHne oxnaxkgatoLwen XUAKOCTbI0 ONpeaensieTcsi No HEHOPMaTMBHOMY COAEpPXXaHUI MHIMbrTopa
KOPPO3UK, NonagatoLero B Macrio BMECTE C OXNaxaatoLwen XUAKOCTbo. OTO NPUBOAUT K NOBbILLEHHBIM
YPOBHSIM HaTpus, kanusi, 6opa n KpemHust B oTpaboTaHHOM Macne. CoaepxaHve HaTpust U Kanusi 3aBUCUT
OT cocTaBa UHrMbuTopa koppo3un. Kpome Toro, B macne MoryT NpucyTCTBOBaTb FMMKONEBbIE KOMMOHEHThI
aHTUpn3a. MoBbILLEHHbIE YPOBHU FMIMKONEBBIX KOMMOHEHTOB He BCeraa HabnioaarTcs npu yTevkax
oxnaxaatoLLen XnaKoCTu, MOCKOMbKY OHU MOTYT BCTyNaTb B peakLuio C HEKOTOpbIMU NpucagkaMu B Macne,
nepexoanTb B rasoobpasHoe COCTOsIHME U UCNapsTbCs Npy TemnepaTtypax kapTepa. [MpoayKTbl pasnoXxeHus
FTIMKONS, KOTOPOEe HacTynaeT Npy TemrepaTtypax kapTepa, B3auMoAenCcTBYOT C MaTepranamm nogLWwmnnHUKOB
1 BKNafgblLewn, YTO NPMBOAMUT K NMOBbLILLEHWIO COAEPXKaHMS CBMHLA B Macne.

MoBbILIEHHOE 3arpsA3HEHNE MOTOPHOMO Macria CaXxel onpeaenseTcsa No BECOBOMY €€ COAePXKaHUI0 U1
n3mepsieTcs cpeacTBaMym TEPMOrpaBMMETPUYECKOTO UM MHAPPAKPACHOrO CNEKTPOCKOMMYECKOrO aHanmsa.
Caxa nonagaeT B Macrno 1 HaxoauTCsl B HEM BO B3BELLEHHOM COCTOSIHMM 6e3 kaknx-nmbo nocneacteni Ao
TEX Nop, NoKa He HacTynaeT COKpaLLeHNe akTUBHbIX KOMMOHEHTOB Npucagok. Co BpeMeHeM caxa
cobupaeTcs B YacTuupbl 6onbLuoro pasmepa. MI3HoC knanaHHOro MexaHuama u opCcyHOK NPOUCXOANT C
MOBbILLIEHHOW MHTEHCMBHOCTbIO, YTO NPUBOANT K POCTY 06pa3oBaHMs Caxu 1 AanbHeENLWeMy YCKOPEHWIO
n3Hoca. MI3Hoc knanaHHoOro mexaHmama n oopCcyHOK CoOnpoBOXAAEeTCs NOBbILLEHWEM YPOBHEN COOEPXKaHUSA
Xenesa B oTpabotaHHoM macne. Ecnu Bce octaBuTb 6€3 M3MEHEHNS, TO N3OLITOYHOE CKanmMBaHNE CaXn n
MOBbILLIEHHbIN N3HOC NPUBOAAT K 060pa3oBaHMo OTIOXEHU B ABUraTene. HoBble Mapku macna,
oTBevawLmne TpebosaHmam ctaHgaptoB CES-20081, CES 20078 n CES 20076 (AP1 CJ-4 , Cl—4 n CH-4+),
ObInn paspaboTaHbl Ansa 6onee 6e3onacHoOro, Yem ctapblie copTa Macna, COAep)KaHus BO B3BELLEHHOM
COCTOSIHMM NOBbILEHHOrO KONMYecTBa caxu. [103ToOMy HOpMaTMBHOE 3HaYeHne Ans caxu Obino yBenn4yeHo
0o 5,0% no macce.

UpesMepHbI N3HOC NPUBOAUT K N3OLITOYHOMY CKanfMBaHUIO NPOAYKTOB M3HOCa B OTpaboTaHHOM macne.
MpenenbHble Ans oTOpakoBKM Macra 3Ha4YeHUsi MOXXHO BBOAUTb TOMBLKO B TEX Cry4asix, €Cnv ABuraTernb
3KCMnyaTMpyeTcsl B HEM3MEHHbIX YCNOBMSIX HA OAHOM 1 TOM e copTe macna. CogepxxaHue B npobe macna
NPOAYKTOB M3HOCA MeTannnMyeckux geTtanen 3aaBucuT oT Moaenu Asuratensi, KoadpduumneHTa ero 3arpysku,
€MKOCTM CUCTEMbI CMas3Ku, npobera n HapaboTku Ans Macna, TEMMNOB pacxoda MOTOPHOro Macrna v T.A4.
Oeuratenu ¢ 6onbwmMmn o6beMaMm Macna oTnm4arTcs 6onee HU3KUM coaepXaHneM B Macne NpoayKToB
N3HOCa MeTanmnMyeckux AeTanen no CpaBHEHUIo ¢ ABUratensiMy, padboTaWwmumMm ¢ MeHbLLMMKU 06 beMamu
macna, NocKosbKy B MepBOM CIly4ae 4YacTuLbl OKa3blBalOTCS B3BELUEHHbIMW B GonblieM o6beme Macna.
[Buratenu ¢ HM3KMM pacxodoM Macna 4eMOHCTPUPYHOT NOBbIWEHHLIM U3HOC MeTann4ecknx agetanemn no
CpaBHEHUIO C ABUraTENSIMU C BbICOKMM pacxogoM Macra u3-3a OTCYTCTBUS Mexay 3aMeHaMu Macna ero
pa3baBneHns nobaBkamu ceexero macrna. CKopocTb pacxoa MOTOPHOIO Macra MOXeT B [iBa pa3a
N3MeHUTb B 0TpaboTaHHOM Macre cofep)kaHue MeTannmMyeckux npoaykToB U3Hoca.

2. OnpeaeneHne NeprMoaoB aKcnyaTaumMm n TexobcnyxmBaHus

dupma KamMnH3 He pekoMeHayeT UCNonb30BaTb aHanM3 macna anga onpegeneHnsa nepuoguyHocTm
TexobenyxnsaHna asuratensi. AHann3 macrna no3BosseT BCero NUllb caenatb npeaBapuTeribHbIn pacyeT
AaHHOro napameTpa. [1suratenv gonxHbl nopadoTaTb C NpeaBapuTenbHO pacCYMTaHHbIM UHTEPBAIOM B
npegenax 800.000 - 1.100.000 km [500.00 - 700.000 munb] nnun 10.000 - 15.000 moTo4acoB AnNs OLEHKM,
HACKOJIbKO a(hpeKTMBEH MHTEPBAs, pacCuYnTaHHbIM NO pedyribTaTtamM aHanuMsa macna. Ecnn nHtepsan
paccynMTaH TOYHO, ABUraTenb JOMMKEH OCTaBaTbCs B COCTOAHUM, MPUrO4HOM A9 ero HopMarnbHOM
akcnnyaTauuun. Beibpas crnivwkom 605bLLION MHTEpBaN TEXOBCNY>XMBAHUA, MOXHO NOTPATUTb NPAKTUYECKN
NMONoOBMHY NOTEHLUMANbHOro cpoka Crny>X0bl ABUraTensd Ha ero KanutanbHbI PEMOHT.

Ncnonb3oBaHue pe3ynbTaToB aHanv3a Macna Ans pacyeta UHTepBanoB TexobcnyXmnBaHus - eno
crnoxHoe, TpebytoLiee 6onbluMX 3aTpaT BpeMeHun 1 cpeacts. CTOMMOCTb NOMYyYeHUs AaHHbIX, HA OCHOBAHUK
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KOTOPbIX MOTyT BbITb paccymMTaHbl MHTEPBAnbl TEXOOCNYXMBAHUS, COCTaBMSAET HECKOSbKO COTEH A0ONapoB
Ha Kaxkabl ABuratesnb. ATO 06BbACHAETCA HEOBXO0AMMOCTLIO aHanM3npoBaTb NPobbl Macna ¢ NOMOLLLHO
Bonee TOYHbIX 1 AOPOroCTOALLMX aHANUTUYECKMX NpoLeayp, Yem Toro TpebyeT KOHTPOmb CTENeHu
3arpsisHeHust macna. BegeHue yyeta pacxoga macna HeobxogmMmo B TedeHne 6a3oBoro nepunoaa, NoCKonbKy
3TV AaHHble UCNONb3yeTcs ANns Nnpeobpas3oBaHUsA 3HAYEHUIN KOHLEHTPaLMM MeTannoB B 0TpaboTaHHOM
Macne B 3Ha4YeHus1 TEMNOB M3Hoca. Kak npaBmmno, CKOPOCTb pacxoga Macna K KOHLY NPOAOIKUTENbHOro
NMHTepBana TexobcnyxneaHmsa Bo3pacTaeT B 2 - 4 pasa.

Tak Hanpumep, aBuraTesnb, pacxoayrowmi B TedeHue nepsbix 8050 kv [5,0 Munb] MHTEpBana KBapTy Mmacna
Ha 3220 km [2.000 munb] npobera, moxeT npontn 32.200 km [20.000 munb], pacxoays kBapTy macna Ha 805
kM [500 munb] npobera. Cnaboe HakannuBaHwe NPoayKTOB U3HOCA MeTanfnyecknx getanen MoxeT
CBMAETENLCTBOBATL O NOBbLILLEHHOM pacxode mMacna, a He O HU3KUX TeMnax M3Hoca 13-3a pa3baBneHuns
Macrna HOBbIMM nopuuaMn. H13kme Temnbl M3HOCA Ha ABUraTensix, paboTarwmx B KOHLE MHTepBana
TexobcnyxmnBaHms, Heob6xoammbl, YTOObI HE NCNbITaTb BOMNbLUMX NOTEPL CPOKa CNyXObl ABUraTens ns3-3a ero
peMoHTa.

MHorue npouenypbl NpoBepkM 0TpaboTaHHOro macna 6binm paspaboTaHbl HA OCHOBE UCMbITAHMI Ha
Ka4yeCTBO CBEXero MOTOPHOro Macna. 3TU UCMbITaHUSA OTpaxaroT coaep)XaHne B Macne XMMn4eckn
aKTUBHbIX NPUCaaoK. VX pedynbTaTbl rapaHTUMPYIOT, YTO NPU Kaxaom oOaBreHMn Macna OHO COAEPXUT
Tpebyemoe Konn4ecTBo npucagok. Npun ncnonb3oBaHUKU JaHHbIX Npoueayp ANs NPOBEPKN 3arpsi3HEHHOTO U
pasnoXuBLLErocst oTpaboTaHHOro Macna nony4yeHHble pesyrnbTaTbhl HeNb3A CYNTATb JOCTOBEPHbLIMMU.
Mpucagkn B oTpaboTaHHOM Macne UMEKT U3MEHEHHbIN XMMUYECKNIA COCTaB.

MpOMBbILLNEHHO AOCTYMNHbIE CNOCcobbl NPOBEPKM Macna He N3MEPSIHOT CHXKEHME KOHLIEHTpaUMn Bcex
XUMUYECKUX NPUCAZOK B Macre, Kak U He onpeaensioT, korga 3TU NpMcaaku nepecTtarT 3awmwiaTtb geTanum
ABUraTens oT U3Hoca v OTroXeHu. Huskne ypoBHU NpoayKTOB M3HOCA MeTannmMyeckmx getanen B npobax
oTpaboTaHHOro macna MoryT oTpa)xaTb BbICOKME TeMMbl pacxoda Macra u ero pasbasneHvne gobaeneHvem
nopLMsi CBEXEro mMacra B3aMeH n3pacxofoBaHHoro. Kpome Toro, HU3kue ypoBHM NPOAYKTOB M3HOca
MeTannuyeckux getanei B npobax otpaboTaHHOro Macna MoryT oTpaxaTb NpuUCyTCTBME B Macre
AOMOSTHUTENbHbIX 3arpsA3HEHUIN 1 MHOPOAHbLIX YacTul,. Pabota MOTOpHOro Macna ¢ NpeBbiLLEHNEM JaHHOro
YPOBHS HACbILLIEHUS MPUBOAUT K TOMY, YTO 3arpsi3HEHUSI U MHOPOAHbIE YacTuLbl BbiNadaoT B BUAE
OTNoXeHui. B pesynbTtaTe ¢ yBenuyeHnem npobera nnvm HapaboTku macna Coaep)kaHne B HeM NPOAYKTOB
M3HOCa MeTannnyecknx aetanemn cHuxKaeTcs. ATO BOBCE He O3HAYaeT, YTO TEMIMbI M3HOCA CHUXKAIOTCS, a
COCTOsIHME Macna ynydlaeTcsi. A 3T0 03Ha4aeT, YTO Nocre CIULWLKOM CUIbHOMO 3arpsi3HEHUS MOTOPHOTO
mMacna pesynbTaTbl ero aHanu3a nepecrtatT ObiTb JOCTOBEPHLIMM.
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