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WUccnepoBaHme cma3biBaroWMX CNOCOOHOCTEN Macen
CMnocoboM CTeKaHUsl N0 BePTUKANbHOW CTEHKEe LUNuMHAapa

© C. H. KotenbHukoB, Y. A. BaceukuH, A. C. Mokaukuu,
A. H. CtpenbHukos, [1. B. Kokoypos

Upkymckull HayuoHanbHbIl uccnedosamenbckull mexHudeckul yHusepcumem, e. Mpkymck, Pocculickas ®edepayus

AHHOmauus. B npouecce paboTbl UccreoBaHbl ManoBs3kue Macna U3BecTHbIX Mapok. MayyeHa ux cMasbiatolas
CMocoBHOCTb, @ UMEHHO — BbISIBMIEH XapakTep CTeKaHus Kanenb Macna no BePTUKambHOW CTEHKE LMNWUHAPA, NOCTPOEHbI
rpacvKn 3aBMCUMOCTM BPEMEHM CTeKaHWs. AHanU3Mpys NoMyyYeHHbIe Pe3ynbTaThl BbISBNIEHO MAcIo, KOTOPOEe CMocoGHO
[0CTaTOYHO CMasblBaTh TPYLLUMECH SNEMEHTbI, Y3Nbl U AeTanu CMNoBbIX arperatos. Macno, koTopoe UMeeT nyyline ag-
re3MOHHble CBOWCTBA, CO3AaeT AOCTATOYHYI0 3alUMTHYI MIEHKY Ha TPYLWMXCS dneMeHTax, npefoTBpaliaeT MX W3HOC,
3alluMLLaeT OT KOpPO3UM NMOBEPXHOCTb, Ha KOTOPOI OHO HaxoauTcs. [ocne u3yyeHns onpeaeneH nyywuin obpased, (06-
pasiibl) U3 UCCNedyeMblX MapoK. YUYTEH TOT (hakT, YTo B HacToslee BpeMsi MHOrMe mMacna cnewuansHo paspabaTbiBa-
l0TCS [N COBPEMEHHbBIX ABUraTenei, B KOTOPbIX CTEHKU LUIMHAPOB 06pabaThiBalTCA HUKACUITOM, a 3a30pbl B TPYLUMX-
A napax Marnbl U UX NPUMEHEHUe Ha CTapbiX ABUraTensx, rae 3asopbl B TPYLIMXCA Napax 3HauyuTenbHO Gorblue, Bbi30-
BET HeJOCTATOYHYI CMa3blBaeMOCTb 3TUX 3MIEMEHTOB 1 KaK CNeACTBUE — U3HOC. AHANOrMyYHbIe NOCHeACTBUS credyeTt
OXMOaTb, €CNK B COBPEMEHHbIX ABUraTeNnsaX C HUKACUMOBLIM HaMbINEHMEM W MarnbiMi 3a30paMu B TPYLUUXCS napax
NPUMEHATbL Macra Ans cTapbix gBuUratenei. B aTom criyuae noBblEHHbIA U3HOC ByaeT CBsA3aH ¢ HeaocTaTouHbIMK aj-
re3MOHHbIMI CBOJiCTBaMM 3TuX Macen. [lanee Gbin NpoBedeH aHanK3 naketa Npucadok U BbiSBNEHbl CBOWCTBA 6a3oBo-
ro macrna. B kKoHeYHOM WTOre MosSIBUTCS BO3MOXHOCTb pa3paboTkum COBCTBEHHOTO TWMa Macra, 0TBEYarLLEero CoBpeMeH-
HbIM TpeGoBaHUsAM 1 06eCneYnBaloLLErO BLICOKME IKCMIyaTaLMOHHbIE CBOMCTBA.

Knioyeenlie cnoea: macna, cMasbiBaloLlas CNocoGHOCTb, KPaeBoil Yron CMaduBaHus, CTEHKA LIMAMHAPA, XOHUHIO-
BasbHas ceTka, HuKacun, 6asoBoe Macno

The study of oil lubricity by the method
of flowing down the vertical wall of the cylinder
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Abstract. In the process of work, low-viscosity oils of well-known brands were studied. Their lubricity was studied,
namely, the nature of the flow of oil drops along the vertical wall of the cylinder was revealed, and graphs of the flow time
were plotted. Analyzing the results obtained, an oil was found that is capable of sufficiently lubricating the rubbing ele-
ments, components and parts of power units. The oil, which has the best adhesive properties, creates a sufficient protec-
tive film on the rubbing elements, prevents their wear, and protects the surface on which it is located from corrosion. After
the study, the best sample (s) of the studied brands was determined. The fact that at present many oils are specially de-
veloped for modern engines, in which the cylinder walls are treated with nikasil, and the gaps in the rubbing pairs are
small, and their use on older engines, where the gaps in the rubbing pairs are much larger, will cause insufficient lubricity
of these elements and as a result - wear. Similar consequences should be expected if oils for old engines are used in
modern engines with nikasil coating and small gaps in rubbing pairs, in which case increased wear will be associated
with insufficient adhesive properties of these oils. Next, an analysis of the additive package was carried out and the
properties of the base oil were identified. Ultimately, it will be possible to develop our own type of oil that meets modern
requirements and provides high performance properties.
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HepgoctatouyHass cmasbiBawwas cnocob-  auT K YBEJTMYEHUIO KoappuLmMeHTa cunbl Tpe-

HOCTb Macen 3akfll4aeTcs B TOM, YTO HEKOTO-
pble U3 HUX HEeJOCTAaTOYHO «CXBaTbIBAOTCA» C
paboyent NOBEPXHOCTbLIO (CTEHKAMWU LMAMHApa),
Macno BbITECHSETCS C MOBEPXHOCTU TPEHMS, KaK
CNeacTBMe MPOUCXOAWUT KOHTaKT MmaTtepuana c
maTepuanom (MeTann Ha MeTansn), YTo NpMBO-

HUS, 3HAYUTENBHO MOBLILLAET U3HOC COMPSIKEH-
HblX JeTaneil. B aBuratensix BHYTPEHHEro Cro-
paHMs MOTOPHOE MAcrio BbIMOJSIHAET OCHOBHYO
POMb B YMEHBLLEHUM M3HOCA 3@ CYET CHUKEHMS
CUINbl TPEHWSI B COMPSHXEHUAX TUMa: NOPLUHEBOE
KONbLO-LMNMHAP OBUraTens, nopLeHb-UMnuHap
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[BUraTens, BKnagblll-LUenKa KoneHyaToro Bana
n 1. 4. B netHee Bpemsa nog BO3OeNCTBUEM Bbl-
COKMX TEMMepaTyp OKpyXarLlei cpedbl macno
Pa3XKAETCH U He BbINOSHAET CBOK OCHOBHYIO
(OYHKLMIO NO CMasblBaHWO geTanen, 0ocobeHHo
310 KpuTuyHO Ans petanend UMI. B 3umHee
Bpemsi, Ha0bopOT, Macrio CTAHOBUTCSA CIMLLKOM
rYCTbIM, YTO CYLLECTBEHHO OCMOXHSET 3amnyck
ABUraTens «Ha XxonogHyk», ocobeHHo npobne-
MaTWYeH 3anyck AM3enbHbIX ABuratenei npu
Temnepatype Huxe —20° C. lMpu oTpuuatens-
HbIX TemnepaTypax BO3HWKaeT elé ogHa npo-
6nema — HU3Kas CKOPOCTb MPOKAYMBAEMOCTY
mMacrna yepes MacnsHyl cuctemy: macna, ume-
toLLME BBICOKYH BA3KOCTb, HYXOAKTCSA B Harpe-
BaHUW AN TOro 4ToObl paboTaTb HOPManbHO,
YTO HEZONYCTUMO NpU 3anycke ABWraTens B Xo-
noJHoe Bpems roda, Tak kak Macno AOMKHO pa-
6oTatb C NepBbIX CEKyHA,.

B HacTosiLee Bpemsi MOTOpHbIE Macna npo-
M3BOASAT HA OCHOBE HE(TSAHbIX 6a30BbLIX Macen,
a TaKKe CUHTETMYECKMX NPOAYKTOB, NyTEM [O-
6aBneHns B HWX pa3fnMyHbIX NPUCAZOK, Ynyd-
WaKLWKMX MX CMasblBatoliMe crnocobHocTw, Ta-
KWe Kak MNPOTMBOWM3HOCHOCTb, MPOTMBO3aamp-
HOCTb M aHTU(PUKLIMOHHOCTb, aHTUKOPPO3MOH-
HOCTb. [lpucagknm 3Ha4YMTEnNbHO YBENUYUBAKT
CPOK CNyXO0bl TPYLUMXCSH 3NEMEHTOB ABUraTens
W JalT 3KOHOMMYECKYI BbIrogy noTpebuTento,
TaK Kak CHUXATCA 3aTpaTbl HA PEMOHT U TeX-
Hu4eckoe obcnyxmeanne ABC, notepu MoLiHO-
CTW Ha TpeHue npu nepegave ycunus OT UW-
NUHOPO-MOPLUHEBON TPYNMbl K KONeHYaToMy Ba-
ny, YTO BEAET K YBENMUYEHUIO MPOWU3BOAUTENb-
HOCTM W CHKEHWIO pacxofa Tonnuea.

Camoii HarpyXeHHo aeTanbto ABuratens sie-
naeTca uunuHapo-nopliHesas rpynna (UMK, B
npouecce eé€ paboTbl MPOUCXOANT MEXaHNYECKNIA
N XUMUYECKWIA U3HOC CTEHKW LMNMHAPA, BO3HUKA-
OLLKIA BCNEACTBME BO3OENCTBUSA BbICOKMX TEMMNe-
paTyp W arpeccuBHbiX cped. Haubonee 3Hauu-
MbIM SBISIETCA MEXaHWYECKWA, NO BCEW AnvHe
Mb3bl M3HOC HEPaBHOMEPEH. Tak B 30HE Kamepbl
cropaHus 1 B 30He paboThbl HOKM MOPLUHA M3HOC
MWHUMAneH, a B 30He paboTbl NOPLUHEBbLIX KOMeL,
OH Haumbonblwwmin. Konbua, BO3OENCTBYS Ha Mac-
NAHYI0 NAEHKY, KOTOpas HaxoguTCs MeXay HUMK
W CTEHKOW LUMNMHAPA, COBUraloT ee BHWU3 Uiu Nnon-
HOCTbIO Cpe3aloT, Ka4eCTBEHHOe Macno B TaKuX
YCINOBUAX [AOMKHO OCTaBaTbCHA Ha CTEHKE LWMWH-
Apa 1 co3aaBaTh 3aLUMTHYHO MIIEHKY.

B npouecce paboTbl 6binn uccnegosaxbl 15
macen. OHM nooyvepedHO HAHOCUMMUCL Ha no-
BEPXHOCTM YeTblpex LUMIMHAPOB: aBTOMOOUMb-
HOrO C HWMKacunoBbIM HanblneHneM (puc. 1), um-
NuHApa OT TpUMMepa C HUKaCUMOBbIM Hanblne-
HUeM, CTanbHOro M YyryHHOro LMIMHAPOB C XO-
HUHroBanbHoM cetkor. C NOMOLLbI0 MUKpOCKONa
(puc. 2) onpepensncs xapakTep CTeKaHus Kan-
nu macna, usmeHeHve ee (OpMbl 1 BpeMs, 3a
KOTOPOE Kanns NPOXOAMT TPU CaHTUMETpa Mo
CTEHKe LunuHapa.

B wnccnegoBaHusax 6bino mcnonb3oBaHo 14
Hambonee pacnpoCTpaHEHHbIX Ha PbIHKE MapoK
mMacen Ha MwuHepanbHol ocHose: Castrol
Magnatec (5w-30) Fully Syntetic, Gazpromneft
Super (10w-40) , Idemitsu (5w-30) Gasoline,
Kixx G (5w-30), Mannol Classic 7501 (10w-40)
Hc Synthese, Mobil Super 3000 (5w-30), Motul
8100 Eco-Lite (5w-30), Shell Helix Hx7 (5w-30),
Tcl Zero Line (5w-30), Visco 5000 (5w-30), Zic
X5 (5w-30), Jlykonn Ctangapt (10w-40), Macno
MoTtopHoe OOO «[lpogTex» (10w-30), Poc-
HeTb Maximum (10w-40), a ans cpaBHeHus
pesynbTaToB M3MepeHWn Oblfo UCNONb30BaHO
6a30Boe MVHepanbHOe ManoBs3Koe Macso.

VccnepoBaHusa NpoBOAMIUCH NPU MOCTOSIH-
HOW TemnepaTtype, KOTopas KOHTPOnMpoBanacb
rpagycHukoM. Bpems cTekaHus Kaxaon Kannu
3aHocunocb B Tabnuuy nporpammbl EXCEL.
Janee 6binn BbiBEAEHbI CpeaHUe 3HAYeHUS
BPEMEHM CTekaHWs Ana Kaxagoro macna, ans
KaXzoro uunuHapa. B panbHenwem coctasne-
Hbl rpacVKn 3aBMCUMOCTU CTEKaHUsi Kanenb
macrna oT BpeMeHU AN18 Kaxaoro M3 LMnMHapoB
(puc. 3,4,5,6).

Ha cTeHkax UMIMHOPOB, MOKPbLITHIX HUKACK-
nom, nyywue pesynbTatbl Nokasanu macna ma-
pok: Motul 8100, Kixx, Idemitsu Syntehetic,
Castrol Magnatec, Shell Helix, a Takxe
Gazpromneft Super. OgHako Ha CTanbHON U Yy-
T'YHHOW CTEHKax LMNUHAPOB, C HAHECEHHOW XO-
HWHroBanbHoOM ceTkon macna mapok Motul 8100,
Kixx, Idemitsu Syntehetic, Castrol Magnatec,
Shell Helix nokasanu pesynbTaTbl 3HAYUTENBHO
HUXeE, YeM macna Apyrux Mapok. ATo 0ObACHS-
eTCs TeM, 4TO 9TW Macna cneunansHo paspaba-
ThiBanMCb A5 COBPEMEHHbIX ABuratenen, B
KOTOPbIX CTEHKM LMNMHOPOB 06paboTaHbl HuKa-
CUNOM, a 3a30pbl B TPYLLMXCSA Napax manbl U ux
MPMMEHEHNE Ha CTapbiX ABuraTensx, rae 3aso-
pbl B TPYLUMXCS Napax 3HaunTesbHO BonbLue,
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Puc. 2. YcmaHoeka

120

no creHKe UMnMHApa

CPEAHEE BpemA CTeKaHUA Kanau

Puc. 3. 3asucumMocmb cmekaHus Kanesb Macsia Mo cmeHke aemomobusbHO20 uunuudpa C HUKacus1i08bIM HarllbllleHUemM
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120

no cTeHKe ynnuHapa

Cpep,Hee BpemA CTeKaHWA Kanau

Puc. 4. 3agucumocmb cmekKaHus Kanesb Macsia Mo cCmeHKe cmajlbHo20 uu.numipa C XOHUH208a/IbHOU cemkoll
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no CTEHKW UMAMHAPa

CpepHee BpemA cTeKaHWA Kanau

Puc. 6. 3asucumMocmb cmekaHusi Kanesb Macsa no cmeHke YyeyHHO20 qunundpa C XOHUH208a/bHOU cemKoll
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BbI30BET HEAOCTATOYHY CMa3biBAEMOCTb 3TUX
3NEeMEeHTOB 1 Kak creacTaune — u3Hoc. A npume-
HeHne Takmx Mmacen kak Gazpromneft Super,
Mannol Classic 7501, Mobil Super 3000, Tcl
Zero Line, Visco 5000, Zic X5, Jlykonn CrtaH-
Aapt, wmacno wmotopHoe 0OOO «[llpoaTex»,

PocHepbTe Maximum B COBpPeMEHHbIX ABurate-
NAX C HUKACUMOBLIM HanblfIeHWEM U ManbiMu
3as3opamu B TpyLLMXCS napax npuBeaeT K ObiCT-
pPOMY W3HOCY, BCNedCcTBME HegoCTaTOYHbIX af-
re31OHHbIX CBOMCTB 3TUX Macen.
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