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W3yuena MUKpOCTPYKTYpa, (pa30BbIii COCTaB, MEXaHUYECKHE M TPUOOIOTHIECKIE CBOIICTBA KOMIIO3UTOB
¢ Marpuie u3 6porsst BpAMN9-2, apmMupoBanHoOi yactuniamu Bosbppama. O6pasusi ¢ 0, 5, 10 u 15 06. %
yacTull W ObLIH MONTYy4YEeHbI METOIOM (HPUKIIMOHHOM repeMentrBaroieii 0opadorku (PI10). [Tokazano, uTo
B pesynbrare MHoromnpoxoaHoi ®I1O Bonbdpam-comepkamnx o0pa3noB GOPMUPYETCS KOMIIO3UIMOHHAS
CTPYKTypa U3 MHOroga3Hoi OpoH30BOH MaTpHLbl, cocTosmeil u3 o-Cu TBEpAOTo pacTBOpa, HHTEPMETAIIIN-
1oB B'-CuszAl, y2-Al4Cug 1 paBHOMEPHO pacIpeie€HHbIX B HEl apMHUPYIOIUX YacThll Boimbhpama. [1pu uc-
IIBITAaHUS HA CyXO€ TPEHHUE CKOJIBbKEHHUS 110 CTAIbHOMY KOHTPTENILY BCe 00pasIibl IPOIEMOHCTPUPOBAIIH OIH3-
KUe 3HaYeHUs KoduumenTa TpeHus, jJexamue B nuamnazone 0,33—0,39. 3HaueHusi HHTEHCHBHOCTH M3HA-
LIMBaHMsl Y KOMIIO3UTOB, apMUPOBAaHHBIX W, ObIIIM 3aMETHO MEHBIIIE, YeM y 00pa3uoB 6e3 W. MuHuMansHOe
3HAUCHHs MHTCHCUBHOCTH M3HAIIUBAHUS ObUIM MoNy4yeHsl Ha oOpasuax BpAMm9-2/5%W. Dddexr tTpubdo-
OKHCJICHHS B BOJIb(PpaM-CoAepIKaIIINX 00pa3iiax CompoBOKAacsa oopazoBanueM k-(a3nl Al,O3 3a CulT okuc-
JeHus1 MeTacTabuIbHOM (asbl y-AlsCuo. [TomydueHHBIE KOMIO3UTBI MOTYT OBITH HCHIOIB30BAHBI AJIS CO3JAHMUS
Y3JIOB TPEHHSI MAIlIMH U YCTPOWUCTB, BBICOKOBOJIBTHBIX HJIEKTPHUECKUX KOHTAKTOB, TEMJIOOTBOSIINX MAaTEPH-
aJIOB U AJIS psiia APYTUX MPAKTUUECKUX IPUMCHEHUH.
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Abstract

The microstructure, phase composition, mechanical and tribological properties of composites with a
BrAMts9-2 bronze matrix, reinforced with tungsten particles have been studied Samples with 0, 5, 10 and
15 vol. % of W particles were obtained by friction stir processing (FSP). It was shown that as a result of
multi-pass FSP of tungsten-containing samples, a composite structure is formed from a multiphase bronze
matrix consisting of a-Cu solid solution, intermetallic '-CusAl and y,-AlsCug as well as uniformly distributed
reinforcement tungsten particles. During tribological tests, all samples demonstrated similar values of coef-
ficient of friction in the range of 0.33—0.39. The wear rate values of composites reinforced with W were
significantly lower than those of samples without W. The minimum wear intensity values were obtained on
BrAMts9-2/5% W samples. The tribooxidation effect in tungsten-containing samples was accompanied by
the formation of the k-phase of Al,Os due to the oxidation of the metastable phase y-AlsCuy. The resulting
composites can be used to fabricate moving parts of machines and devices, high-voltage electrical contacts,
heat-removal elements, and many other practical applications.

Keywords: friction stir processing, copper alloy, tungsten, composite material, wear, dry sliding, tribolayers.
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