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M3 nopowkoB mMegu, ee okcuaa, anoMuHua 1 rpaduta MeTOAOM MEXaHMYECKOrO NIErMpoBaHns B aTTpUTOpe B BO3AYLUHOW cpe-
[,e U3roToBJeHbl rpaHynbl padmepom 45-315 mkm. Ux cTpykTypa npeactaensieT coboii MegHyto OCHOBY C pa3mepom 3epeH 150—
300 HM, N0 rpaHunLLaM KOTOPbIX PacnosioxeHbl BKaoYeHns dasbl v-Al,O3 pasamepamn 30-60 HM 1 HeGobLLME KOMYECTBA NMPOMEXY-
To4HOM dasbl Cu-Al,O5 1 yrnepoaa. MMKpOTBEPAOCTL FpaHyn HaxoanTcsa B npegenax 1500-2100 MMa. MyTem aBykpaTHOro npec-
COBaHMsA—CNeKaHUsi CMECU MELHOI0 MOPOLLIKA U MEXAHOJIErMPOBAHHbIX FPaHYI MNosyYeHbl 06pasLibl KOMMO3ULMOHHBLIX MaTEPUAoB C
copepxaHuem rparyn 30, 50 n 70 mac.%. ViccnepoBanmcb UX MeEXaHMYeCKMe CBOMCTBA, 3/1EKTPONPOBOAHOCTb U CTPYKTYpa B 3aBU-
CUMOCTM OT TEMMEPATYPbl CNEKAHWS 1 KONUYeCTBa rpaHyi. Mpu pasnuyHbix COAEPXaHUSaX FPaHyn CBOMNCTBA MaTePUasnoB, CeYeHHbIX
npn 900 °C, n3aMeHsloTCs B Cneaylowmx npeaenax: anekTponpoBogHoCcTb — 55+70 % oT anekTponpoBogHOCTM Mean mapkm M1, TBep-
noctb — 60+93 HB, npegen npoyHocTn Ha pacTsxeHne — 150+230 MlMa. Mpu 3TOM NPOYHOCTb M TBEPAOCTL NPY YBENNYEHUN MACCOBOM
[0NM rpaHyn BO3pacTaloT, a 31eKTPONPOBOAHOCTb — CHUXaeTcs. CTpykTypa matepuana, conepxatero 30 % rpaHyn, npeacraBnsiet
co60i MedHyl0 MaTpULLy C BKTIOYEHUAMU Ha OCHOBE FpaHyJsl, MUKPOTBEPAOCTb KOTOPbIX cocTaBnsaeT 1150-1700 MIMa. B o6pasuax, B
cocTaBe KoTopbix npucyTcTByeT 70 Mac.% rpaHys, o6pasyeTcsi kapkac, 3anoJiHeHHbl MegHol da3oi. TRepaoCcTb MaTtepmana ¢ mac-
coBoii gonew rpaHyn 50 % nocne Harpesa B TedeHne 120 muH npu t = 900 °C ymeHbluaeTcs MeHee 4yeM Ha 15 %.
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Dovydenkov V.A., Dovydenkova A.V., Yarmolyk M.V.
Fabrication and properties of composite materials from the mixture of mechanically alloyed granules and copper powder

Granules 45-315 um in size are fabricated from powers of copper, its oxide, as well as aluminum and graphite by mechanical alloying
in the attritor in air medium. Their structure represents a copper base with the grain size of 150-300 nm bordered by inclusions of
the y-Al,O5 phase 30-60 nm in size and small amounts of the Cu-Al,O3 phase and carbon are arranged. Microhardness of granules
is in limits of 1500-2100 MPa. The samples of composite materials with the content of granules of 30, 50, and 70 wt.% are prepared
by double compaction-sintering of a mixture of copper powder and mechanically alloyed granules. Their mechanical properties,
electrical conductivity, and structure are investigated depending on the sintering temperature and amount of granules. Depending
on the content of granules, properties of materials sintered at 900 °C, vary in the following limits: electrical conductivity is 55-70 %
of electrical conductivity of copper of brand M1, hardness 60-93 HB, and tensile yield strength is 150-230 MPa. The strength and
hardness increase with an increase in the weight fraction of granules, while electrical conductivity decreases. The structure of the
material containing 30 % granules represents a copper matrix with granule-based inclusions, microhardness of which is 1150-
1700 MPa. A skeleton filled with a copper phase is formed in the samples containing 70 % granules. Hardness of the material with a
weight fraction of granules of 50 % decreases less than by 15 % after annealing at 900 °C for 120 min.
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