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JonroseyHocTh pabOThI Y370B TPEHHUS 3aBUCHT OT CBOIMCTB IPaHUYHBIX CJIOEB, (POPMHUPYEMBIX CMa304-
HBIMU MaTepuaiamu. Hanbomnblyro aare3nro K MOBEPXHOCTH METAJUIOB MPOSIBISIOT TPAaHUYHBIE TUIEHKH,
c(hopMHUpOBaHHbBIE H3-32 IPOTEKAHUS TPHOOXMMUYECKUX peaknuii. O0pa3yroiuecs Ipu 3TOM BLICOKOMOJIe-
KYJISIpHBIE TIPOLYKTHI, HA3bIBAEMBIC «IIOJIMMEPAMH TPEHHS», 3alMIIAI0T KOHTAKTHPYIOLIHE TOBEPXHOCTH OT
n3Hoca. B pabore paccMoTpeHo BIHAHKE MPHUCATOK, MOJIEKYJIBI KOTOPBIX 001aJal0T KETO-€HOJIBHON TayTO-
MepHei, Ha MPOLeCChl 00pPa30BaHuUs TPAHUYHBIX CIOEB MPH TPEHUHU B TIOJCOTHEYHOM Macie. [lomaranum, aro
MOIU(PHUIMPOBAHUE Macia MIPUCAJAKAMHU, aKTUBHBIMH B PEAKLUAX KOHACHCALWHU, YCKOPUT Ipolecc 00pazo-
BaHUsI «IOJUMEPOB TpeHus». [Jobasnenue B moxcomHeynoe macio 10 0,5 Bec. % aneToykcycHOro U Mano-
HOBOTO 3(DUPOB yCKOpsET POPMUPOBAHHE TPAHUYHBIX CIIOEB, YTO BBIPAXKAETCS B YIYUIICHUN aHTHPPUKITU-
OHHBIX CBOMCTB Macia. [Ipu 6onee BRICOKHX KOHLIEHTPAMAX MPUCATO0K aHTU(PPUKIIMOHHbBIE CBOUCTBA yXY-
mrarorcs. [lomydyeHHble TaHHBIE CBS3aHBI C XUMUYECKUM B3aUMOACHCTBHEM MOJIEKYJI PHCATOK C METAJLIIOM.
B pesynbrare 3TOr0 MpouCcXoauT ynajJeHne MOBEPXHOCTHOTO OKCHAHOTO ciosi. Metogom MK-cnexkTpocko-
UK ObUTH 0OHAPYKEHBI XUMUUeckue cBsi3u Mexy C—O—Fe uckimountenbHo B yacTuiax u3Hoca. [Ipu yBe-
JMYEHUM KOHLIEHTPALKH PUCATOK B IOACOJHEYHOM Macje CHIDKAeTCsl Macca 4YacTUll M3HOca nocie Tpubo-
Joruyeckux ucnelTaHui. [lokasano, yTo oOpazoBaHue rPaHUYHBIX CMA30YHBIX TIEHOK MPOTEKAET NPH B3a-
MMOJIEHCTBUH MOJIEKYJI TIOACOTHEYHOI0 Macja ¢ HEOKUCIIEHHBIM KeJ1e30M. AKTUBHOCTh Iprcaaok 1,3-mau-
KETOHOB ONPENENSIeTCs] CTPYKTYPHBIMU OCOOCHHOCTSIMH UX MOJICKYJ — HaJIMYHUEeM MOJBIKHOIO (KHCIOT-
HOT'0) aTOMa BOJIOPOJa U IPYIIIBI aTOMOB, CIIOCOOHBIX 00Pa30BbIBATh KOMIIJIEKCHBIE COSAUHEHHUS C KaTHO-
HaMH KeJie3a. Y CTaHOBJICHHBIE 3aKOHOMEPHOCTH TO3BOJISIOT MOJOUPATh COCTaB CMa30YHOH Cpelbl TAKHM
00pa3om, 4ToOBI YCKOPHTSH Ipoliecc 00pa30BaHus MPOYHO CBA3aHHBIX C METAIJIOM IPaHHUYHBIX CMa3bIBaro-
LIUX CJIOEB.
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Abstract

The durability of the friction units depends on the properties of the boundary layers formed by the lubri-
cants. Boundary films formed due to tribochemical reactions have the greatest adhesion to the surface of
metals. The resulting high molecular weight products, called “friction polymers”, protect the contacting sur-
faces from wear. The paper studies the effect of additives, molecules of which have keto-enol tautomerism,
on the processes of formation of boundary layers during friction in sunflower oil. It was expected that modi-
fying the oil with additives active in condensation reactions would accelerate the formation of “friction pol-
ymers”. Adding to sunflower oil up to 0.5 wt. % acetoacetic and malonic esters accelerate the formation of
boundary layers, which is reflected in the improvement of the antifriction properties of the oil. At higher
concentrations of additives, antifriction properties deteriorate. The data obtained are related to the chemical
interaction of the additive molecules with the metal. As a result, the surface oxide layer is removed. By IR
spectroscopy, chemical bonds between C—O—Fe were found exclusively in wear particles. With an increase
in the concentration of additives in sunflower oil, the mass of wear particles after tribological tests decreases.
It is shown that the formation of boundary lubricating films occurs during the interaction of sunflower oil
molecules with unoxidized iron. The activity of 1,3-diketone additives is determined by the structural features
of their molecules — the presence of a mobile (acidic) hydrogen atom and a group of atoms capable of
forming complex compounds with iron cations. The established regularities make it possible to select the
composition of the lubricating medium in such a way as to accelerate the formation of boundary lubricating
layers hard connected with the metal.

Keywords: boundary lubricating films, sunflower oil, complexation, oxide film, 1,3-diketones, keto-enol
tautomerism, aldol condensation.
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