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[Npoananu3rpoBaHbl 0COOEHHOCTH CTPYKTYPHBIX M TPHOOTEXHUUECKHIX XapPAKTEPHCTUK METHBIX CILIABOB U T10-
KPBITHI TIPY TPEHUH MIaPhI CTATb—CTallb. DKCIIEPUMEHTAIBLHO HCCIEIOBAHBI TIOKPHITHS HA OCHOBE METH, TIOTTyUCH-
HbIE METOJIOM 'a30IMHAMUYECKOr0 HarblIeHusI. OnpeeneHsl H3HOCOCTOMKOCTh U MUKPOT€OMETPUUECKHE XapaK-
TEPUCTHKU MOBEPXHOCTH cTajlel ¢ mokpeitusamMu coctaBa Cu:Al.Os= 55:45 (mac. %) n Cu:Zn:Al.03 = 35:35:30
(Mac. %). M3 mopomkoBoii cMecu Meli ¥ KOpyHIa (OpMUpPYETCs TIOKPBITHE, TPEMMYIIECTBEHHO COCTOSIIEE U3
meau. Kopynn npucytctyer B popme yactun pazmepom 0,05 mxm B konmdectse MeHee 1 %. [lokpeiTre obnamaer
BBICOKOH pabOTOCIIOCOOHOCTHIO MPU HCIIBITAHMSIX B YCJIOBUSIX TPEHMSI M M3HOCA: MHTEHCUBHOCTH W3HAILMBAHUS
In (moxperths) ~ (1,1—1,5)-10 u I (konTprena) ~ (0,3—0,4)-10™* npu tpennu B MunepansHoM Macie M-20A;
In (mokpbiTust) ~ (2—5)-10° u Iy (kontprena) ~ 0,2-10™! npu TpeHMM B MIACTHYHOM CMa304HOM MaTepHaie
Juton-24. B 0ocHOBE MeXaHHW3Ma KOHTAKTHOTO B3aUMO/ICHCTBHSI cTaii ¢ oKpbitreM CU-ZNn-Al0; B mape co cranbio
LIIX15 nexwuT nporecc MaccorepeHoca B 30He TIOBEPXHOCTHOM TUIACTHYECKO#H ieopMaIyy, KOTOPBI MUHHUMH3H-
PYET YpOBEHb IIOBEPXHOCTHOTO PA3pPyIICHHS MAPhI B LIEJIOM, CBEJISI €70 K MPAKTUYESCKOH OE3I3HOCHOCTH TPH BBICO-
KUX BHEIIHUX AaBneHusx. Jedopmarms, muddysus U MacconepeHoc B 30He KOHTAKTHOTO B3aUMOJICHCTBHS TIPU
TPEHUH YKa3bIBAIOT Ha 3(EKT «KIIacCHIeCKO 0E3bI3HOCHOCTIY, OTIANMYUTENBHON OCOOEHHOCTHIO KOTOPOTO SIBJISI-
ercst ()OpMHUPOBAHKE HE CEPBOBUTHOM IUIEHKH MeJH (C OCOOBIM CTPYKTYPHBIM COCTOSIHUEM), & MEHO-IIMHKOBOTO
TPETHEro Tela C BKPAIUICHUSIMH KOPYHZA, 00Ja[alomero CocoOHOCTBIO Niepexoia ¢ o0pasiia Ha KOHTPTEIO U
Hao00poT, 00ecTieunBas 3aIIUTy TIOBEPXHOCTHBIX CIIOEB OT pa3pylieHus. Bbicokas H3HOCOCTOWKOCTh MaTepHaIoB
Mapbl TPEHUS IOCTUraeTCs Oyaroapst M¢HKaM (PUKIIOHHOTO MaccoTiepeHoca.
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Abstract

The features of the structural and tribotechnical characteristics of copper alloys and coatings during fric-
tion of a steel—steel pair are analyzed. Copper-based coatings obtained by gas-dynamic spraying have been
experimentally studied. The wear resistance and microgeometric characteristics of the surface of steels with
coatings of the composition Cu:Al.03; = 55:45 (wt. %) and Cu:Zn:Al,0; = 35:35:30 (wt. %) are determined.
A coating is formed from a powder mixture of copper and corundum, mainly consisting of copper. Corundum
is present in the form of particles with a size of 0.05 pm? in an amount of less than 1 %. The coating has a high
performance when tested under friction and wear conditions: wear intensity I, (coating) ~ (1.1—1.5)-10° and
In (counterbody) ~ (0.3—0.4)-10** at friction in mineral oil I-20A, I, (coatings) ~ (2—5)-107*° and I, (coun-
terbodies) ~ 0.2-107* during friction in Litol-24 grease. Heat treatment of such a coating causes diffusion of
zine into copper with the formation of a solid solution of zinc in copper (a-phase) and an electron-type solid
solution based on CuZn is also formed. The mechanism of contact interaction of steel coated with Cu-Zn-
Al;03 in a pair with steel ShKh15 is based on the process of mass transfer in the zone of surface plastic
deformation, which minimizes the level of surface destruction of the pair as a whole, reducing it to practical
wearlessness at high external pressures. Deformation, diffusion and mass transfer in the zone of contact in-
teraction during friction point to the effect of “classical wearlessness”, a distinctive feature of which is the
formation of not a servovite copper film (with a special structural state), but a copper-zinc third body inter-
spersed with corundum, which has the ability to transfer from the sample on the counterbody and vice versa,
providing protection of the surface layers from destruction. High wear resistance of friction pair materials is
achieved due to frictional mass transfer films.

Keywords: wear, structure, surface layers, modification, gas-dynamic spraying, copper alloys, wear-free,
wear intensity, heat treatment, corundum.
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