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1. PE3IOME MPOEKTA

B pamkax noctaBku cMasouHbix MaTepuanos Toprosoi Mapku C.N.R.G. (AO «3Heprus» r.
Mockea) B agpec komnaHum 000 «[apaHT CTpoi» Bbiiv NpoBefdeHbl KCMIyaTaLMOHHbIE
ncnbitaHng MotopHoro Macna C.N.R.G. N-Duro Power 15W-40 Cl-4/SL (B cpasHeHun c
MMMOPTHBLIM MPO/AYKTOM KaHaAckoro npovssoacTeal 8 YTM-2M N218 komnnekca C3M-600 N221,
ocHaweHHoro asuratenem Cummins QST-30 G B ycnoBuax pagosor akcnayaTaumm.

Pesynbtatel ncneitanuii nokasanu, 4to MmotopHoe Macno C.N.R.G. N-Duro Power 15W-40 CI-
4/SL  obecneuynno onTumanbHyio paboty cwnosoro arperata Cummins QST-30 G,
YCTaQHOBMIEHHOrO Ha CcaMoxogHoM 3emneybopoyHom noesgne C3M1-600. K npepenbHbIM
HapaboTkaM  MPOAYKT  COXPaHWN  MoKLWe-AUCNEeprupyolne,  HelTpanusywwme U
MPOTMBOM3HOCHbIE CBOMCTBA, @ TakKe MMEeN VX 3HAUYMTENbHbI 3anac, NPeAnonoXMTENbHO 40
HapaboTku 1000 M/u. 3asBneHHbIN nHTEpBan 3aMeHbl B 250 M/4 noaTBEpXAeH 1 Npes3onaeH
LBYMS LMKNAMU UCMBITAHUA.

B otuete Huxe npuBepeHa nogpobHaa MHPopMaumsa ob MCNbITAaHMAX M CAeNaHbl BbIBOAbI O
COOTBETCTBMM Macna 3KCnayaTauMoHHbIM TpeboBaHUAM.
2.  UENb UCMbITAHUA
OueHunTb nokasaTtenu pabotocnocobHoctn MmoTopHoro macna C.N.R.G. N-Duro Power 15W-
40 Cl-4/SL B pn3enbHoM gsuratene Cummins QST-30 G komnnekca C3M-600.
3.  OBbEKT UCMbITAHUI
3.1. MotopHoe macno C.N.R.G. N-Duro Power 15W-40 CI-4/SL
3.2. WcnbiTaTensHoe obopypnoBaHue: caMoxogHbi 3emneybopouHblin noesn C3[1-600,
Bbinyckaemblr OAOQ K3 «PemnyTbMall», OCHalWEHHbIM AM3enbHbIM aBuratenem Cummins

QST-30 G. NpeHTdumKaums TexHUKM NnprueeneHa B Tabnuue 1.

Tabnnua 1 — MawuHbl, ncnbiTbiBaeMble B pamkax [lporpaMmel-MeToamKm

N2 Monens [lBuraTens, Mogens Obwan HapaboTka Ha MOMEHT
m\n A Homep - MOA 3anycka ucnbiTaHui, M/y
1 C3M-600 Ne21 YTM-2M N°18 Cummins QST-30 G 8074

MepeueHb UCMbITAaTEIbHOTO 0D0PYA0BAHNS 1 OCHOBHBIE TEXHUYECKME XapaKTepuUCTUKm Bbin
COrnacoBaHbl  CTOpoHamMu B [lporpamMme-meToAuke MPOBEAEHUS  3KCMyaTaLMOHHbIX
ncnbiTaHuin (npunoxenne 2).



4. YCNoBua W METOAUKA NMPOBEAEHUA

4.1 YuacTBOBaBLUME CTOPOHSI:

AQ «3Heprus» — KOMNaHMa NPOM3BOANTENb CMA30YHbIX MaTepManos;

000 «["apaHT CTpon» — akcnayaTupylowas opraHn3aumns;

000 «MWL, CM» — He3aBUCKMBIN UCNbITaTENbHbIN LEHTP;

4.2  YcnoBusa npoBefeHUd
McnbiTaHna nNpoBOAMAMCL B YCIOBMAX PSAOBON LWTATHOM 3KCMAyaTauuMM CaMOXOLHOMO
3emneybopouHoro noesga ¢ 29.03.2017r. no 13.09.2017 r.

4.3 MeToanka nposefeHms
3JkcnayaTauMoHHble UCMBITAHUSA NPOBOAMANCE B COOTBETCTBUM C TpeboBaHmaMu [porpaMmel-

MEeTOOMKM NPOBefeHUs 3KCryaTaunoHHbix ucnbiTannin  (Mpunoxenne 1). 3adenexHas
HapaboTka no MNporpamme-meToanke — 250 M/u, dakTuueckas — 500 M/y.

5. PE3YJIbTATbI UCMbITAHUN

J1abopaTopHble MCNbITaHWA MNPOBOAMAMCH He3aBUCUMbIM uMcnbiTaTeNbHblM LeHTpoM 000
«MAL TCM» B obbeme ¥ nNoO MeTOAMKaM, COrnacoBaHHbIM B [Iporpamme-meTtonuke
MCNbITAHUN.

5.1 [lpemenbHble bpakoBOYHbIe MOKa3aTeNM MOTOPHOMO Macna

[MpegenbHble 3HaveHWs DOpPakoBOYHbIX MokasaTener Ana paboTakLMX MOTOPHBbIX Macen
npeacTaBneHsl B Tabnunue 2.



Tabnvua 2 — [uzenbHble geuratenu (npegens npu npobere 16000 kM mnm 250 M/y]

Mokasatenu o6paTuTb BHUMaHue “
Fe Keneso <75 76-140 >140

Cr XpoMm <b 6-15 >15

Sn Onoso <h 6-10 >10

Al AnOMUHNI <10 11-25 >25

Cu Menb <30 31-60 >60

Pb CsuHel, <30 31-60 >60

Si KpeMHuin <20 20-30 >30

Vis Baskocts, 100 °C SAE 30 9.3-12.5 <9.35125 <7.6>14.2

Vis Baskocts, 100 °C SAE 40 12.5-16.3 <125516.3 <10.1>18.7

Vis BaskocTb, 100 °C SAE 50 16.3-21.9 <16.3>21.9 <13.4 >24.8

Oxid OkucrneHve <20 >20-25 >25

TBN | Weno4yHoe umcno >4.5 <45 <4.0

TAN | KucnotHoe uuncno <4.0 (CI/CH 4 oils) | 4.0 - 5.5 (CI/CH 4 oils) >5.5 (CI/CH 4 oils)
Copepxanue Tonnvea % <1.5 >1.6-2.4 >2.5

Caxa % <1.4 >15-20 >2.1
5.2 PesynbTathl NabopaTopHbIX MCAbITAHMIA CBEXEr0 Macna

Pe3ynbTaTbl OLEHKM OCHOBHbIX MOKa3aTenei CBOWCTB Npobbl CBEXero mMacna, NnpvBefeHbl B
Tabnuue 3. OcHoBHble noka3aTtenn obpasua motopHoro macna C.N.R.G. N-Duro Power 15W-
40 CI-4/SL  cootBetctByoT TpeboBaHWAM  OeiCTBYIOWEN HOPMATUBHO-TEXHUYECKON
LokymeHTaumu. [1poba macna bbina oTobpaHa 13 Tapbl NPOM3BOANTENS HA MECTe NPOBEAEH NS
MCNbITaHWI, B COOTBETCTBMYM C TpeboBaHMsMM paboyer JOKyMeHTauMu.

Tabnnua 3 — Pe3ynbTaThl nabopatopHbix ncnbiTaHui npobbl ceexero macna C.N.R.G. N-Duro
Power 15W-40 CI-4/SL.

MapameTp Metoa . MoTopHoe Macno
MCMbITAaHUI
BaskocTb, cCT, npn 100°C FOCT 33-2000 14.40
BaskocTb, cCT, npu 40°C FOCT 33-2000 103.10
NHpeke BA3KOCTH OCT 25371-97 143
LLenouHoe uucno, mr KOH/r FOCT 11362-96 ASTM D 4739 10.74
KucnoTHoe umcno, mr KOH/r FOCT 11362-96 ASTM D 4739 1.45
CopepxaHue Boabl, % ASTM E 2412 oTCyTCTBYET

5.3  JlabopaTopHble ncnbiTaHusa npob paboTatowmx Macen

Pesynbtatel nabopatopHbeix nccnegosanmii MotopHoro macna C.N.R.G. N-Duro Power 15W-
40 Cl-4/SL npepacTtaBieHbl B MPOTOKOJAX UCMLITAaTENBHOMO LLeHTPa 1 CBefeHbl B Tabnuuy 4.



5.3.1 Bsa3kocTHO-TeMnepaTypHble CBOMCTBA MOTOPHOIO Macna

AHanu3 nokasaTesell BA3KOCTHO-TeMMepaTypHbIX CBOWCTB paboTarmowmx Macen BKIOYaeT
33KOHOMEPHOCTM M3MEHEeHWA nokasaTensa kuHemaTudeckon saskoctu npun 100 °C.

AHann3 ouHaMukn maMeHernus knHematmyeckon askoctu npu 100 °C macna C.N.R.G. N-
Duro Power 15W-40 Cl-4/SL 8 geuratene Cummins QST-30 G, yctaHosneHHoro 8 YTM-2M
N®18 komnnekca C3[1-600 N°21 nokasbiBaeT, 4TO Macno, B TeyeHMe BCero nepuopa
MCMbITaHWI, coxpaHseT 3HadveHue BaAskoctn npu 100 °C B npepenax AOMNyCTUMbIX
HOPMaTMBHbBIX 3HAYeHW, 4YTO TOBOPWUT O COXPAHEHWW CTabUNbHOCTM  BSA3KOCTHO-
TeMnepaTypHbiX CBOWCTB. [lpy 3TOM HabnogaeTcd CHUXEHWe 3HaYeHUd KMHEeMaTU4ecKou
Baskoct npu 100 °C npu HapaboTke 250 M/4, uTO MOXeT BbiTb 0DyCNOBMEHO TaKMMM
dakTopamu, Kak CMelleHWe C HecNMBaeMblM OCTaTKOM MpexHero Macna, pasbasneHuve
TonaneoMm u np. lNpu Hapabotke BTOporo umkna go 500 M/4 3HauyeHMe KMHEeMaTM4YecKom
BaszkocTu npu 100 °C nameHseTca He3Ha4YUTENBHO.

0.3.2 Motwowme, gucneprupyroLime N HeMTpanumayioLe CBOMCTBA

OCHOBHbIM NoKa3aTefleM MOILLMX, BUCTEPrUPYIOLLNX U HEMTPaNN3YLWMX CBONCTB MOTOPHOMO
Macna saBnseTcs wWenoyHoe 4ymcno. B xope paboTbl Macna LWenoYyHoe YMCNO CHUXaeTcs
BCNeACTBMe cpabaTbiBaHWa [LeTepreHTHO-AMCNeprupylowmnx npucafok W HaKomnieHus
NPOAYKTOB C KMCIOTHBIMK CBOMCTBAMM (MPOMyKTbl OKMCIEHUS Macsa, NPOAyKTbl HEeMoaHOro
cropaHus Tonameal. 3anac WenoYHoro Yncna, OTHOCUTEbHO YCTaHOBAEHHOTO NPeaebHoro
3HauveHWs, onpefenseT pecypc paboTocnocobHOCTM MOTOPHOrO Macna B KOHKPETHbIX
YCNOBUSAX IKCMIyaTaLmm,

Tabnuua 4 — PesynbTaThl aKCnayaTauMoHHbIX ncnbiTanmii MotopHoro macna C.N.R.G. N-Duro
Power 15W-40 CI-4/SL
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1 0 0 14.40 10.74 1.45 0 0 0 0 0 1 0 0
YTM-2M N218 komnnekca C3M-600 N221
2 ~ 250 13.17 9.46 1.72 2 0 0 1 1 5 0 0.3
2
3 é- 500 12.91 8.03 2.77 4 1 0 2 3 4 0 0.5




AHann3 mofly4YeHHbIX pe3ysbTaToB MokasbiBaeT, 4To npu HapaboTtke 250 M/4 cHUXeHMe
LenouHoro ymcna cocrtasmno 13.53%, npu Hapabotke 500 M/u CHUXEHME WENoYHOro Yncna
coctasuno 17.81%, 3a Becb nepuon NOAKOHTPONbHOW skcnayaTaummn — 33.75%. T.e. nocne
HapaboTky 500 M/u CTeneHb CHMXEHMWS LWIENOYHOro Yucsia BMecTe C MasibiM 3HayeHueM
KMCNOTHOrO YmMcna nokasbiBatoT 3HaumTensbHbin pecypc macna C.N.R.G. N-Duro Power 15W-
40 CI-4/SL.

KncnotHoe 4ncno xapakTepu3yeT CTeneHb OKWUCNEeHWs Macna, HakomnjeHue MpoLyKTOB
KMCNOTHOrO xapakTepa. 3HayeHre KMCNOTHOMO YMCa He MpeBblliaeT 3Ha4YeHne LLesoyYHoro
(MakcumanbHoe 3HaveHve kucnotHoro yucna 2.77 MrKOH/r npu wapabotke 500 wm/y,
MaKCMManbHbIA MPUPOCT KUCNOTHOro uucna coctasun 1.32 mrKOH/r, uTo rosopwT o
COXpPaHEHUM MNpPOAYKTOM MOIWLLMX, [LUCMNEPTUPYIOWMX U HENTPanM3yloLMX CBOWCTB K
npegenbHbIM HapaboTkam

5.3.3 [1poTMBOM3HOCHbIE CBONCTBA

XKeneso — OCHOBHOM WMHAMKATOP MPOLECCOB W3HOCA, Tak Kak $BAAETCH OCHOBHbLIM
KOMMOHEeHTOM BONbWUWHCTBA AeTanel Apvratens. 3HadeHne ero CoaepxaHvs B paboTatouieM
macne C.N.R.G. N-Duro Power 15W-40 Cl-4/SL He pomxHo npesbicuTb 76 Mr/kr. B
MCMbITEIBAEMONM MallMHe KOHUEeHTpauWs xesnesa B paboTallieM MOTOPHOM Macre, Kak W
KOHUEHTPaLMA ApYruX METanoB U3HOCa MUHUMAbHA.

[na cpaBHeHWsa: B 0bpa3ue Machna KOHKYPMPYKOLLEro MMMOPTHOrO MPOoAykTa KaHaACKoro
nponssoncTea obHapyxeH MonnbaeH B koHueHTpauuu 60 Mr/kr, 4to cemaeTenscTayeT Mbo o
M3HOCe MaTepuana NopLliHeBbIX Konew, AMbo 0 HaNM4YMKM NPOTUBOU3HOCHOM MONMDAEHOBOW
npucagkn. MHbopmauma nponsBoanTens no COAEPXAaHWI0 MPOTMBOM3HOCHOW MPUCAAKM B
LaHHOM Mace OTCyTCTBYeT.

5.3.4 [lokaszaTenu 3arpsa3HeHns Macen B Npouecce akcnayaTaumm

B MoTopHoM Macne obeunx npob 250 m/u 1 500 M/u HabnogaeTca NpucyTCTBME TOMAMBA, YTO
NpY HE3HaYUTENbHOW KOHLEHTPauun ABASETCH HopMasbHbIM. 3arpsasHeHnin paboTaioLlero
MOTOPHOI0O Macna oxfaxAatloLlen XMAKOCTbI0 OTMeYeHO He Oblno, KOHLEHTpaums KpeMHums
(aTMocdepHas nbinb) 1 caxu MuHUManbHa. MokasaTtenu cTeneHn okmucneHns B npobax 250 M/4
v 500 M/4 LEMOHCTPUPYIOT He3HaUYUTeNbHbIM pocT cTeneHn okucnernus macna C.N.R.G. N-
Duro Power 15W-40 CI-4/SL 1 6onblwoit pecypc Macna 4o 3aMeHbl.

OTcyTcTBME poCTa MokasaTens HUTpauMM Mexay UWMKNamu CBUAETENbCTBYET O He OYeHb
TAXKeNbIX YCIOBUAX IKCMAyaTaLlMmM 1 OTCYTCTBMM POCTa OTIIOXEHWI B ABUraTene.

5.3.5. CpabaTtbiBaHMe npucapok:

He3HaumnTenbHoe CHUXEHMe KOHLEHTPALMM OCHOBHbIX akTVMBHbLIX 971€MEHTOB NpMCcafok npu

HapaboTke 250 M/4 v 500 M/u: kanbuua, uuHka, docdopa 1 6opa (MPU CHUKEHWUM WETOUHOTO
yncna M pocTe KUCAOTHOrO 4ywcsal ceuaetesnbcTyeT 06 addekTMBHOM paboTe MowLWKMX,



OVCNEPrUpYIOLWMX, NPOTUBOM3HOCHBIX W @HTMOKUCAUTENbHbIX KOMMOHEHTOB MpUCafok, a
TakXke 0 3HauYMTeNbHOM pecypce Macna [0 3aMeHbl. [Ina cpaBHeHus: B obpasue macna
KOHKYpPVpYIOLLEero npofykra kaHagackoro Mpov3BOACTBa 0DHapYy>XeHO HexapaKTepHO HU3Koe
cofepXaHue KanbUMsa M MOBbILEHHOe COAepXaHWe MarHus, oTanyarlmecs oT TUMUYHbIX
3HaYeHW ONA LAHHOro MpofykTa, YTo cBuAeTenbcTByeT nmMbo o HeapdekTnBHOM paboTe
npucagok, nmbo 06 wun3MeHeHMAX B nNakeTe NpPUCAZoK W NpUMeHeHUM Be3301bHOoro
AMCnepcaHTa CykumHuMmpa bopa, canuumnata  MarHusa, canuuunata Kanbuus  wu
monnbaeHosoun npucagkun tuna MoDTC, He 3as8BNeHHbIX NPOU3BOAUTENEM.

6. BbiBOAbI

1. BsaskocTHo-TeMmnepaTtypHble ceorcTBa MoTopHoro macna C.N.R.G. N-Duro Power 15W-40
Cl-4/SL HaxomaTcsa B MHTepBane AOMYCTUMbIX 3HAYEHW B TeYeHUM BCEro nepuopaa
MCMbITAHUIM B YCNOBUAX WTaTHOM akcnnyaTaumnm YTM-2M N218 komnnekca C3M1-600 N°21,
YTO MOATBEPXKAEHO ABYMSA UMknamu ucneirainii 250 M/u 1 500 m/4. Hanbonee BepodTHbie
NPUYMHBI HE3HAYUTENbHOIrO CHUXEHUS KuHemaTudeckon Baskoctn npu 100 °C —
CMelleHWe C HeCNMBaeMbIM 0CTaTKOM MpPeXHero Macna 1 nonagaHue TonamMea B CUCTEMY
CMasku.

2. [lo nokasaTensm wienoyHoe 1 kmcnotHoe Yncno motopHoe Macno C.N.R.G. N-Duro Power
15W-40 CI-4/SL, 3a nepuof wcCnbiTaHWiA, coxpaHwuno cBot paboTocnocobHocTb K
npefenbHol Hapabotke B 500 M/4 M MMeeT 3HaUMTENbHbINA 3anac 3KCrayaTauMOHHbIX
CBOWCTB.

3. KoHueHTpaumsa MeTannoB MHAMKATOPOB n3Hoca B npobax 250 M/4 1 500 M/4 MUHKMMaNbHA.
Habniopaetcs paBHOMepHas LOUMHAMWKa WX HAKOMMEHWs, YTO FOBOPUT O COXPaHEHWUK
NPOAYKTOM MPOTMBOW3HOCHbIX CBOWCTB.

4. KoHLUeHTpauus 3arpasHsaiolwmx BellecTs B paboTaBlweM MOTOpHOM Macne B npobax 250
M/4 1 500 M/u He 3HauuTenbHa. B MoTopHOM Macne B obewx umknax Habnwomganoch
NpUCYTCTBME TOMAMBA, OLHAKO, KOHLEHTpauMs HU3Kaa M He MpeBbllaeT NpeLenbHoro
3HaYeHus.

5. lNokazaTtenu cTeneHu OKUCNEHNUs, HUTpaLUun 1 cpabaTbiBaHMA NPUCafOK CBUALTENLCTBYIOT
06 addekTvBHOM  paboTe  MowLWMX, AMCNEPIUPYIOLLMX,  MPOTUBOM3HOCHBIX U
aHTUOKMCANTENbHBIX KOMMOHEHTOB NPUCAZOK, @ TakXKe 0 3HAUMTENIbHOM pecypce Macna 1o
3aMeHbl.



7. PEKOMEHOALUN

Motoproe Macno C.N.R.G. N-Duro Power 15W-40 CI-4/SL cnocobro obecneumnsatb
HopManbHyl paboty cunosbix arperatoB Cummins QST-30 G ycTaHOBNEHHbIX Ha
caMoxofHbix 3emneybopounbix noesgax C3M1-600. K npenenbHblM HapaboTkaM npogykT
COXPaHWN MotoLLe-ANCIeprupytoLLne, HeNTpanusyioLlne U NPOTUBOM3HOCHbIE CBOMCTBA, a
TakxXe WMes WX 3HauyWTesbHbI 3amnac, nNpeanofnoxutensHo Ao Hapabotkn 1000 M/u.
3anBieHHbIn MHTEepBan 3aMeHbl B 250 M/4 nofATBepXAeH W MPeB30MAeH ABYMS LMKAAMM
ncnbiTaHun. [na obecneveHns HafeXHOCTVM 3KCMAyaTauWMy TEXHUKW pekoMeHmyeTcs
NPOBECTU AMarHOCTMKy paboTbl TONAMBHOM annapaTypsl Asuratens YTM-2M Ne18 komnnekca
C3M1-600 N°21.

Vo U —

eHepanbHbIN AUpeKTOp LLimenés B. A.




