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Hccnenyemble MaTepuaibl ObIIM TOMYUYEHBI TyTEM CIIEKAHHS CMECH JIEMEHTapHBIX TOPOIKOB Al, Sn
Fe B Bakyyme B Teuenue 1 yaca mpu temmnepatype 710 °C u mocneayromero ux I0yIIOTHEHHS B 3aKPBITOM
mramne noa nasierueM okosio 300 MIla u temneparype 250 °C. CTpykTypa NOJy4YEHHBIX KOMIIO3UTOB
Al-Fe—Sn nipencrasisiiia co00i aTFOMUHUEBYIO MATPHILy C BKIFOUCHHUSAMH arjioMepaToB u3 yacTuil FeAls,
CBSI3aHHBIX OJIOBSIHHBIMH ITPOCIIOMKAaMH. 3aTeM TOIy4YeHHbIE MaTepUalbl ObUTH UCTIBITAHBI HA U3HOCOCTOM-
KOCTh TIPY CYXOM TPEHHH 10 BpalllaloieMycsi AUCKY U3 3akanéHHoi ctanu Mapku 40X. McnblTanus nmpoBo-
JIAITH TIO CXEMe «Tajer—IUcK» Ha TpuooTectepe Gpupmel « Tribotechnicy (France). [lpunaraemoe naBnenue
MeHsu1ochk oT 1 10 5 Mlla, a ckopocTh CKobKeHUs KOHTpTena cocTaBisiia 0,6 M/c. BbIIo ycTaHOBIIEHO, 9TO
BBesieHHe B cruiaB Al-Sn jxernesa cyniecTBEHHO CHIKAST HHTCHCHMBHOCTh M3HAIIMBAHUS CTAILHOTO KOHTP-
TeNna, HO MEHEee 3HAUYMTENIbHO BIMIET HAa H3HOCOCTOMKOCTH 00pa3LoB ¢ aJIOMUHUEBON MaTpuueid. Haumyd-
1€l K3HOCOCTOMKOCTHIO 0013 1a1 KoMIo3uT coctaBa Al-9Fe—13Sn (at. %), conepskamtuii okoso 31 % FeAls
1 20 % Sn (00.). YBenuueHne Wiv NOHWKEHHE KOHIICHTPAIMH 0JIOBA MO CPABHEHHIO C YKa3aHHBIM TPHBO-
JIAJIO K YXyIIICHUIO H3HOCOCTOMKOCTH HCITBITBIBAEMOTO MaTeprana. AHaTOTHYHbIH 3 eKT BHI3bIBAIO H 13-
MEHEHHUE B OOJIBIIYIO WM MEHBIIYIO CTOPOHY KOHIEHTpaluy jxeje3a. OOHapyKeHo, 4To B IIPOLIECCE CyXOro
TPEHHUSI Ha TIOBEPXHOCTU 00pa3oB Al-Fe—Sn dopmupyeTcs TOHKUH cHITbHOIEeQOPMUPOBAHHBIN CIIOH, CO-
CTOSIIMH (DaKTUYECKH U3 OKCHJIOB, BKIFOUAsi OKCHJIBI TIEPEHECEHHOTO ¢ KOHTpTENa kene3a. Jlexamume mox
BEPXHHUM OKCHIHBIM CJI0€M 3EpHa MaTPHILIBI ¥ OJIOBSHHbIE IIPOCIONKH IUTIOIIATCS 1 BBITSTUBAIOTCS B HAIIPaB-
JICHUHU CKOJIbKeHHs. YacTh 00pa3yromuxcs Ha IOBEPXHOCTH 00paslia YacTULl M3HOCA MPUIIUIIAET K TOBEPX-
HOCTH KOHTpTEIa B BHJIE TBEP/BIX HAPOCTOB, KOTOPHIE 3aTEM WHTEHCUBHO J1Ie(DOPMHUPYIOT IOBEPXHOCTH 00-
pasna. OOcyxnaeTcs MEXaHU3M M3HAIIUBAHUS AJIFOMOMATPUYHBIX KOMIIO3UTOB C OOJNBIINM COACPKAHUEM
KeJe30coIepKallei U OJIOBSIHHON (a3.
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Abstract

The investigated materials were prepared by sintering a mixture of Al, Sn, and Fe elemental powders in
vacuum for 1 hour at a temperature of 710 °C and subsequent compaction in a closed press mold at a pressure
of about 300 MPa and a temperature of 250 °C. The structure of the prepared Al-Fe-Sn composites is an
aluminum matrix with inclusions of agglomerates of FeAls particles bound by tin interlayers. Then the mate-
rials were tested for wear resistance under dry friction against a dry rotating disk made of 40X hardened steel.
The tests were carried out according to the “pin-on-disk” scheme on a tribotester “Tribotechnic” (France).
The applied pressure varied from 1 to 5 MPa, and the sliding speed of the counterbody was 0,6 m/s. It was
found that the addition of iron in the Al-Sn alloy significantly reduces the wear intensity of the steel coun-
terbody, but less significantly affects the wear resistance of the samples with aluminum matrix. The compo-
site with 9 % Fe and 13 % Sn (at.) containing about 31 % FeAls; and 20 % Sn (vol.) has the highest wear
resistance. An increase or decrease in the tin content in comparison with the indicated one leads to a decrease
in the wear resistance of the investigated materials. A similar effect is caused by an increase or decrease in
the iron content. It was found that in the process of dry friction, a thin highly deformed layer which actually
consists of oxides, including oxides of iron transferred from the counterbody, is formed on the surface of Al-
Fe—Sn samples. The matrix grains and tin interlayers located under the upper oxide layer are flattened and
stretched in the sliding direction. A part of the wear particles formed on the sample surface sticks to the
counterbody surface in the form of hard growths, which then intensively deform the sample surface. The wear
mechanism of aluminum matrix composites with a high content of iron and tin phases is discussed.
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