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AHTHQPUKIMOHHBIE CIUIABbI CHCTEMbI Al-SN IHPOKO MPUMEHSIOTCS KaK MOKPBITHS BKIAIBIILCH MMO/I-
IIMITHUKOB CKOJIBKEHUS, AJISl TOBBIIICHUS! TPOYHOCTH KOTOPBIX MPUOETaloT K AUCTICPCHOHHOMY YIpPOUHE-
uuro. Paccmorpena cmeck coctaa Al-7Fe-38Sn (mac. %) u3 anementapusix mopoikos Al, Sn u Fe, kotopyio
CIIeKaNH B BakyyMe B TedueHue 1 gaca rpu temnepatypax Hmwke (570 °C) u Boime (710 °C) Touku niaBieHus
IIOMUHHUSA. 3aTeM, ClICYEHHBIC IMIHHAPUYECKIE OPUKETH AuaMeTpoM 20 MM JOTIOTHUTEIILHO YIUIOTHSUTHCH
mpu 250 °C u gaBnenun oxono 300 Mlla myTéM AByCTOpOHHETrO O0OXKaTHS WX B 3aKpHITOH mpecc-hopme ¢
KaHAJIOM TaKOTO ke TuaMeTpa. MexaHuuecKue CBOMCTBA IMOyUYeHHBIX KOMITIO3UTOB ONPEACIISITN MyTEM UC-
MBITAaHUA UX HA CXKAaTUE, TPUOOTEXHUYECKUE HCIBITAHUS KOMIIO3UTOB MPOBOIMIIN 110 CXEME «IIaIeL—AHUCK».
YcraHoBIEHO, YTO P 00EUX TeMIepaTypax CreKaHus GOPMUPOBAIICS KOMIO3UIIMOHHBII MaTepual ¢ mpo-
CJIOMKaMH 0JI0Ba ¥ arjioMepaTaMy U3 CLIEMEHTUPOBAHHBIX OJIOBOM MEJIKUX aIFOMHUHUIOB MEKAY altOMHHU-
eBBIMH 3¢pHaMU. MaKCUMaJIbHOM MTPOYHOCTHIO 001211 KOMITO3UT, TIOTY4YEHHBIH ClIeKaHHEM CMECH ¢ HaHO-
gacTullaMu Jkene3a. OH K€ IeMOHCTPUPOBAJ MAaKCUMAJIbHYIO HW3HOCOCTOMKOCTH MPU CYXOM TPEHHMH IO
cTalmbHOMY JUcKYy. OOHapy>KeHO, YTO TBEPBIC YACTHIBI B KOMITO3UTaX cucTeMbl Al-Sn nipu Gonbiiom co-
Jiep>KaHUK MATKOW (ha3bl MOTYT MCTIOJIB30BaThCsl B KadecTBe 3P (PEKTUBHOIO CpeIcTBA TOBBILICHUS U3HOCO-
CTOMKOCTH B TOM CJIy4ae, €CJI B XOZ€ MPUTOTOBJICHUS KOMIIO3UTa OHU OyAyT paBHOMEPHO paclpeiesieHbl
0 TpaHuLaM 3épeH MaTpulbl. B aTom ciyuae yacTuiel 3 (HEeKTHBHO MPEMATCTBYIOT JIOKaTU3auu aedop-
MaIfH B pa3JeNsonnX 3¢pHa OJIOBSIHHBIX MPOCIONHKaX, B PE3yJIbTaTe Yero rpajieHT UCIBITHIBAEMOI MaTe-
puanoM aedopmalyu B MOAMOBEPXHOCTHOM cJioe CHIKaeTcst. Takum 00pa3om, Bpemst 00pa30BaHMs YaCTHII
U3HOCA, &, CIIIOBATENIbHO, U H3HOCOCTOMKOCTh KOMIIO3UTOB cucteMbl Al-Sn, Bozpacraer. C yBenmuyeHHEM
JaBIICHHS HA TOBEPXHOCTH TPEHUSI MHTEHCHBHOCTh N3HAIIMBAHUS 00Pa3II0B KOMITO3UIIMOHHOTO COCTaBa BO3-
pacTaia, a BeJnurnHa Ko (QUIIMEHTa TPSHUS CHIXKAJIACh.
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Abstract

Antifriction alloys of the Al-Sn system are widely used as coatings for plain bearing inserts, and disper-
sion hardening is used to increase their strength. A mixture of the composition Al-7Fe-38Sn (wt. %) from
elemental Al, Sn and Fe powders was sintered in vacuum for 1 hour at temperatures below (570 °C) and
above (710 °C) the melting point of aluminum. Then, the sintered cylindrical briquettes with a diameter of
20 mm were additionally compacted at 250 °C and a pressure of about 300 MPa by double-sided compression
in a closed mold with a channel of the same diameter. The mechanical properties of the prepared composites
were determined by their compression test. Tribological tests of the composites were carried out according
to the “pin-on-disk” scheme on a tribotester “Tribotechnic” (France). It was found that at both sintering tem-
peratures, a composite material with tin interlayers and agglomerates of tin-cemented small aluminides lo-
cated between aluminum grains was formed. The composite prepared by sintering the mixture with iron na-
noparticles has the maximum strength and wear resistance under dry friction against a steel disc. It was found
that hard particles in composites of the Al-Sn system with a high content of the soft phase can be used as an
effective means of increasing the wear resistance if they are uniformly distributed along the matrix grain
boundaries during the preparation of the composite. In this case, the particles effectively prevent the locali-
zation of deformation in the tin interlayers separating the grains. As a result, the gradient of deformation of
the material in the subsurface layer decreases. Thus, the time of wear particles formation, and, consequently,
the wear resistance of composites of the Al-Sn system, increase. With an increase in pressure on the friction
surface, the wear intensity of the composite samples increases, and the value of the friction coefficient de-
creases.
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