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PaCCMOTpeH MEXaHHU3M CMa304YHOI'0 H@ﬁCTBI/ISI ABYX MOZCJIBHBIX CMa30K Ha OCHOBE Ba3€jIMHA MECAWLIVH-

ckoro ¢ npucaakamu 0,5 mac. % okcuja rpadena (GO) u mryHruToBoro Hanoyniepoaa (Sh) B ycioBusix xkect-
Koro pexkuma Tpenus (Mammna tpenust 2070 CMT-1, narpyska 2000 H) npu TpeHuu napsl « JHCK—POITHK»
u3 3akanénnoi ctanu HIX15. IIpoBeneH ananus BKJ1aga XUMUUECKOM KOMIIOHEHTHI B IPOTUBOM3HOCHBIH ITPO-
necc. OTMedYeHo, YTO B CIIy4ae MCIIOIB30BaHMS 00X MOJAETHHBIX CMa30K B 30HE KOHTAKTa (POPMHUPYIOTCS
3alIUTHBIE OKCUAHBIC IUIEHKH, cocTosimue 3 okenaoB xenesa (FeO, Fe O3, Fes04), mpu 3ToM THI TaHHBIX
nByx npucanok YHC npakTiuuecky He 0Ka3bIBaeT BIMSHUSA HA XUMUYECKHH COCTAB OKCHUAHON IJIEHKU U KO-
JITYECTBEHHOE COOTHOIIEHNE 00pa3yIOMMXCs OKCHUIOB Kene3a. [lomydeHHbIe pes3yasTaTsl MOKa3bIBaIOT, YTO
OTIpeNeIOMMI BKIa B MPOTUBOM3HOCHBIH MPOIIECC BHOCUT MEXaHWYeCKast KOMIIOHEHTa, CBSI3aHHas C MPo-
CTpaHCTBEHHOM opranusanueil npucanok YHC.
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Abstract

The mechanism of the lubricating effect of two model lubricants based on medical vaseline with 0.5 wt. %
additives of carbon nanostructures (CNS), namely graphene oxide (GO) and shungite nanocarbon (Sh), under
hard friction conditions (friction machine 2070 SMT-1, “disc—roller” friction pair made of hardened steel
ShKh15, load 2000 N) has been established. The friction surfaces were examined by confocal laser micros-
copy and scanning electron microscopy. The elemental composition of the friction surfaces was determined
with the help of energy-dispersive X-ray spectroscopy (EDX) and X-ray photoelectron spectroscopy (XPS).
The contribution of the chemical component (formation of iron oxides) to the anti-wear process was analyzed.
It was found that despite the difference in the spatial structure of the used CNSs, the processes occurring in
the friction zone are chemically similar. It has been demonstrated that with the use of both model lubricants,
protective oxide films consisting of iron oxides (FeO, Fe;0s, Fes04) are formed in the contact zone. The
chemical composition of the oxide film and the quantitative ratio of the formed iron oxides are not signifi-
cantly affected by the type of CNS additives used. The obtained results, together with the studies we per-
formed earlier, demonstrate that the mechanical component, associated with the spatial organization of CNS
additive, makes the decisive contribution to the anti-wear process under hard friction conditions.

Keywords: tribology, friction, wear, carbon nanostructures, graphene oxide, shungite nanocarbon, vaseline,
lubricants.
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