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HccnenoBaHo BIvsIHAE CUIT TPEHHS HA CTPYKTYPY M COCTaB PUIIOBEPXHOCTHOTO CJI0Sl KOMITO3HTA cocTaBa Al—
13Sn—5Fe (at. %), comepariero OONbIIOe KOIMYECTBO arioMepaToB u3 dactui] FeAls, cieMeHTHpOBaHHBIX 010~
BoM. Mccremyemplii KoMIO3UT OBLT TIONyYeH ITyTEM CIIEKaHHsI CMECH JIEMEHTapHbIX moporkoB Al, Sn u Fe B Ba-
Kyyme B TeueHure 1 daca nipu Temmeparype 620°C u mocneayromiero J0yImioTHEHHS B 3aKPhITOM IITaMIIe O] JaB-
nenueMm okono 300 MIla u Temneparype 250 °C. KoHTpreno, cienaHHOE W3 KapONpPOYHOM CTald MapKd
4X4ABM®C, penctaBisiio co00H yCeUEHHBIN CTABHOM KOHYC C BUHTOBOM TOBEPXHOCTHI0. CKOPOCTh MaTepraib-
HBIX TOYEK, JISKAIlUX Ha BHEIITHEM ITEPUMETPE CeUSHHs] PIKUMAEMOro K KOMIIO3UTY Bpalllarolerocs KOHyca, co-
craeisuia 0,36 u 0,54 M/c, a HOpMaJIbHOE JIABJICHHE HA TOPLICBYIO MOBEPXHOCTH KOMITO3UIIMOHHOTO 00pasiia ObLI1o
16 u 32 MIla npu Harpy3ke Ha koHyc 150 1 300 Kr, COOTBETCTBEHHO. BbIJI0 yCTaHOBIIEHO, YTO O] IOBEPXHOCTHIO
TpeHus QOPMUPYIOTCS TPH CIIOs1, OTIIMYAIOIINECS BEIMYMHON UCTIBITAaHHOM fedopMariui. UeM OJrke K TOBEPXHO-
CTH TPEHHMS PACTIOJIOXKEH CIIOM, TeM OH yxe. CaMblil BEpXHHI CIIOW COCTOUT M3 CHIIbHO U3MENTbUEHHBIX YaCTHII AITEO-
MHHHOB XKeJe3a, IEPEMEIIaHHbIX C YAbTPaJUCTIEPCHBIMU YaCTULIAMH OJIOBA U aFOMUHUSL. OH COIEPXKUT TaKkKe
MHOT'O KHCJIOpOJia B BUZIE OCKOJIKOB OKCHIHBIX IUIEHOK, M3-3a YEr0 NMEET BBICOKYIO0 MUKPOTBEPIIOCTb, IOCTHI A0~
tyro 2000 MITa u Beiiie. TosmpHa JAHHOTO CIIOS PACTET C YBEIMUYECHHUEM JaBJICHNsT 00PaOOTKU U JOCTHIaeT He-
CKOJIBKO COT MUKpOMETpOB. [1o pesynbraTam paGoThI clienaH BBIBOA, UTO MpeBapUTeIbHAs 00paboTKa IIOBEPXHO-
CTH aJIFOMO-MaTPUYHBIX KOMIIO3UTOB IyTEM BBIMIAKHMBAHHS IUIOCKMM CTAJIBHBIM KOHTPTEIOM IPUBOIUT K €€
IIapKUpOBaHHmI0. JlaHHBIH (hakT OyaeT CrIoCOOCTBOBATH ITOBBIIICHHIO €€ U3HOCOCTOMKOCTH, OJJHAKO ONITHMAJIbHBIN
pexuM 00paboTKK 1 JopMa 00padaTHIBAIOILIETO MHCTPYMEHTA TPEOYIOT JAOMOIHUTEIILHBIX UCCIIC/IOBAHHIA.
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Abstract

An effect of friction forces on the structure and composition of the near-surface layer of Al-13Sn—5Fe
(at. %) composite containing a large amount of agglomerates of FeAl; particles cemented with tin was stud-
ied. The investigated composite was prepared by sintering a mixture of Al, Sn, and Fe elemental powders in
vacuum for 1 hour at a temperature of 620 °C and subsequent compaction in a closed die at a pressure of
about 300 MPa and a temperature of 250 °C. The counterbody was made of heat-resistant X40CrMoV5-1
steel and was a truncated steel cone with a helical surface. The speed of material points lying on the outer
perimeter of the section of the rotating cone pressed against the composite was 0,36 and 0,54 m/s. The normal
pressure on the end surface of the composite specimen was 16 and 32 MPa with a load on the cone of 150
and 300 kg, respectively. It was found that three layers are formed under the friction surface, which differ in
the value of the accumulated deformation. The closer to the friction surface the layer is located, the narrower
it is. The uppermost layer consists of highly crushed iron aluminide particles mixed with ultrafine tin and
aluminum particles. It also contains a lot of oxygen in the form of fragments of oxide films, which is why it
has a high microhardness, reaching 2000 MPa and more. The thickness of this layer increases with increasing
processing pressure and reaches several hundred micrometers. Based on the results of the work, it is con-
cluded that pretreatment of the surface of aluminum matrix composites by smoothing with a flat steel coun-
terbody leads to its charging. This fact will increase its wear resistance, however, the optimal mode of such a
processing and the shape of the processing tool require additional research.

Keywords: antifriction materials, aluminum matrix composite, friction stir processing, surface smoothing,
charging, dry friction, wear resistance, structure, deformation, fracture.
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