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UccnenoBana cTpykrypa, a3oBblii cOCTaB, TBEPAOCTh U TPHOOTEXHUUECKUE CBOWCTBA KOMIO3UIMOH-
HbIX razorepmuueckux nokpbituii 50 % Cu — 50 % (Al-Si) B pasnuyHbIX ycnoBusx Tpenus. [lokazaHo, 4To
B TIpOIlecCce€ BHICOKOCKOPOCTHOW METAJUTM3AIMK MPOMCXOIUT aKTHBHOE B3aMMOACWCTBHE PACIUIABICHHBIX
AFOMIHHUEBBIX W MEIHBIX YaCTHII, IPUBO/IAIIEE K 00pa30BaHUIO TBEPIBIX PACTBOPOB M MHTEPMETAILTHIHBIX
COCIMHEHHIA B HAMTBUICHHBIX MOKPBITHAX. B yacTHOCTH, B IOKpBITHsIX 50 % Cu — 50 % (Al-Si) momumo mart-
puunbix a3z Cu u Al, peructpupyrorcs uarepmeraunabl CusAls, CUAlL, CusAl. TBeprocTh 1 MHUKPOTBEP-
nocTh komio3uta coctaBissoT 180 HV 1 u 180—190 HV 0,025, cooTBeTCTBEHHO. Y CTaHOBJIEHO, YTO KOM-
no3unronHoe mokpeitre u3 50 % Cu — 50 % (Al-Si) umeer 6ojiee BBICOKYIO H3HOCOCTOHKOCTD B Pa3IMYHbBIX
YCIIOBHSX TPEHUS, YEM IIUPOKO UCTIONB3YEMOE MOKPBITHE U3 aHTU(PPUKITUOHHOH OpoH3bl BpOD10-1, momy-
YeHHOE [IEHTPOOKHOW MHIYKITMOHHOW HaruaBkoil. B dacTHocTH, B cpefie cmMa3zouHoro Matepuana M-20A
W3HOCOCTOMKOCTh KOMITO3UIIHOHHOTO MOKPBITHUS MPEBBINIAeT H3HOCOCTOWKOCTh OpOoH3BI B = 1,2 pas, B cpeze
IJIACTUYHOTO CMa304HOro Matepuana Jiuton-24 — B = 1,4 pa3sa, a npu cyxoMm Tpenuu 10 ~ 2,8 pa3. [Toka-
3aHO, YTO B MPOIECCE TPAHUYHOTO TPEHUS B AITFOMHHHEBBIX YaCTUI[AX KOMIIO3UTA TPOUCXOIUT HAKOTIICHHUE
JTUCIIOKAITN, a B METHBIX YaCTHIIAX IIPH MOBBIIICHHBIX JaBJICHUSIX UCTIBITAHUHA MTPOTEKAET MPEHMYIIIECTBEH-
Hoe oOpa3oBaHue Cy03epeHHOl CTPYKTYphl. Ha ocHOBaHHMM MPOBEACHHBIX UCCIICIOBAHUI C/IEIaHO 3aKIF0Ue-
HUE, 9TO TOBBIIIEHHAs] H3HOCOCTOMKOCTh KOMITO3UTa O0OYCIIOBJIEHA HATMYUEM B HEM TBEPIBIX MHTEPMETA-
JUIHBIX COEIWHEHUH, TBEPIOPACTBOPHBIM YIIPOYHEHHUEM, TIPUCYTCTBUEM KPEMHHS B alFOMHHHUEBBIX IIPO-
CJIOWKAX, a TAK)Ke JUCIOKAIOHHBIM YIIPOYHEHHEM aTFOMHHUEBBIX MPOCIOEK U 00pa3oBaHueM Cy03epeHHOH
CTPYKTYPBI B MEJTHBIX TIPOCIIOEK.

KuaroueBsble c10Ba: aHTU(QPHUKIIMOHHBIE MaTePUAIBI, KOMIIO3HIIMOHHBIE TIOKPBITHUS, BRICOKOCKOPOCTHAS Me-
TAJTM3AIIMs, HHTEPMETAUTHIHBIE COeIMHEHNUS, N3HOCOCTOMKOCTD, CYOCTPYKTYpa, Qu-
3MYeCKOe yIIHpeHne AU(PAKIIMOHHBIX JIMHUH, TUIOTHOCTh JMCIOKAIMA, pa3Mep Kpu-
CTaJUIUTOB.
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Abstract

The structure, phase composition, hardness and tribological properties of composite gas-thermal coatings
50 % Cu — 50 % (AI-Si) under various friction conditions were studied. It has been shown that during the
process of high-speed metallization, active interaction of molten aluminum and copper particles occurs, lead-
ing to the formation of solid solutions and intermetallic compounds in sprayed coatings. In particular, in
50 % Cu — 50 % (AI-Si) coatings, in addition to the matrix phases Cu and Al, intermetallic compounds
CugAls, CuAly, CusAl are recorded. The hardness and microhardness of the composite are 180 HV 1 and
180—190 HV 0.025, respectively. It has been established that a composite coating of 50 % Cu — 50 % (AI-Si)
has higher wear resistance under various friction conditions than the widely used coating of antifriction
bronze CuSn11P-C, obtained by centrifugal induction surfacing. In particular, in the environment of the lub-
ricant 1-20A, the wear resistance of the composite coating exceeds the wear resistance of bronze by
~ 1,2 times, in the environment of the plastic lubricant Litol-24 — by ~ 1,4 times, and with dry friction up to
~ 2,8 once. It has been shown that during boundary friction, dislocations accumulate in aluminum particles
of the composite, while in copper particles at elevated test pressures, a predominant formation of a subgrain
structure occurs. Based on the studies conducted, it was concluded that the increased wear resistance of the
composite is due to the presence of solid intermetallic compounds in it, solid solution strengthening, the
presence of silicon in aluminum interlayers, as well as dislocation strengthening of aluminum interlayers and
the formation of a subgrain structure in copper interlayers.

Keywords: antifriction materials, composite coatings, high-speed metallization, intermetallic compounds,
wear resistance, substructure, physical broadening of diffraction lines, dislocation density, crys-
tallite size.
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