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[IpencraBnensl pe3ynbTaThl HCCAEAOBAHUS BIUAHUS BBEJCHHS TOPOIIKOB HHTEPMETAIUIMYECKUX COEIU-
HEHUI pa3nuyHOro cocrana, noayueHHbIX CBC ¢ mpenBapuTenbHOi MeXaHOAKTHBAIUEH, Ha CTPYKTYpY, Me-
XaHWYECKWe M TPUOOTEXHUYECKHUE CBOICTBA CIEYCHHOM OpOH3BI. YCTaHOBJIEHO, 4YTO BBEICHHE
0,2—0,5 mac. % amOMHHUIOB HUKEIS U TUTaHA, KaK OJHO(A3HBIX, TaK U ABYX(Pa3HBIX, IPUBOJIUT K TIOBHI-
HICHUIO TUIOTHOCTHU ¥ IPOYHOCTH CIIEYeHHON OPOH3bI, MAKCUMAaJIbHASI TPOYHOCTH JJOCTUTAETCSI P BBEICHUH
0,2 mac. % anmoMUHHIOB. 3aBUCMOCTD TBEPAOCTH CIEUYCHHOH OPOH3BI OT KOJIMYECTBA U COCTaBa HHTEPMeE-
TaJJIMA OTIMYAETCS OT 3aBUCUMOCTHU IIPOYHOCTH, TP BBEACHUN OIHO()A3HBIX HHTEPMETAJUINAOB TBEPAOCTD
BO3PACTaeT C YBEIMUYCHHUEM COJICPKaHHS TOOABKH, a MBYX(a3HbIX — CHWKaeTcs. [lokazaHo, 4To BBelleHHE
TIOMHUHHJIOB 00eCTieuMBaeT U3MeNbUeHUE CTPYKTYPbI OPOH3BI IIPH CIIEKAHUH, a IIPH COJICPKaHUH T00aBKH
1 mac. % — u yBenMueHHE KOJIMYECTBa 9BTeKTOnAa (0+0). BBeieHHE amtOMHUHUIOB OJI0XKHUTEILHO BIUSIET
Y Ha TPUOOTEXHUYECKHUE CBOMCTRA crieueHHoM OpoH3bl. [1pu BBenenuu 0,5 mac. % AByx(ha3HOro atOMHHUIA
Hukens u 0,2 mac. % oaHO(MA3HOTO aTIOMUHKJIA TUTAHA NIPEICIbHOE IaBJICHUE CXBAThIBAHMS U H3HOCOCTOM-
KOCTb IoBbIIIaeTcs B 2,8 pasa u 3,5 pasza coorBercTBeHHO. [lo6aska 0,5 mac. % ompHO(a3HBIX aIFOMUHHUIOB
HUKeJIs, THTaHa U JKeJle3a IMO3BoIsIeT CHU3UTh Kodddurment tpernus no 0,009—0,011, a nByxdazHoro aro-
MuHHa kene3a — g0 0,005. HanGonee 3¢ dexTHBHO NMOBBIMIACT TPHOOTEXHUYECKUE CBOWCTBA CIIEYCHHON
OpOH3bI BBEJICHNE AJTIOMUHU/IOB KeJle3a, TaK IpeieIbHOE AaBICHUE cXBaThIBaHus nosbimaeTcsa 1o 10 Mlla,
HN3HOCOCTOMKOCTh — MpakTHdecku B 10 pa3. AIMIOMUHHIIBI CIIOCOOCTBYIOT YMEHBILIECHHUIO PesIbe(h)HOCTH T10-
BEPXHOCTH TPEHHUS MPHU a3re3MOHHOM H3HOCE CIIEYeHHON OpOH3BI M 00pa30BaHMIO MHUKPOJIAKYH, SIBIISIO-
HIUXCsI JIOTIOTHUTENILHBIME pe3epByapamu st cMa3ki. Hanboree criaxxeHHas IOBEpXHOCTh TPEHUS U 00JTb-
1Iee coiep>KaHne MUKPOJIaKyH HabOIronaeTcs B 00pas3uax U3 MOpOLIKOBOI OPOH3kI ¢ 100aBKOH 01HO()A3HOTO
AIIOMHUHH/IA JKee3a.

KiroueBble ciioBa: crieueHHasi OpOH3a, HHTEPMETAIUTUJIBI, TUIOTHOCTh, CTPYKTYPa, KOO(PPHUIUEHT TPEHHUS,
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Abstract

The results of a study of the influence of the introduction of powders of intermetallic compounds of
various compositions obtained by SHS with preliminary mechanical activation on the structure, mechanical
and tribological properties of sintered bronze are presented. It was found that the introduction of
0.2—0.5 wt. % of nickel and titanium aluminides, both single-phase and two-phase, leads to an increase in
the density and strength of sintered bronze; maximum strength is achieved with the introduction of 0.2 wt. %
aluminides. The dependence of the hardness of powder bronze on the amount and composition of the inter-
metallic compound differs from the dependence of strength; with the introduction of single-phase interme-
tallic compounds, the hardness increases with increasing additive content, and with two-phase intermetallic
compounds it decreases. It has been shown that the introduction of aluminides ensures a refinement of the
structure of the bronze during sintering, and at an additive content of 1 wt. % — and an increase in the amount
of eutectoid (a+d). The introduction of aluminides also has a positive effect on the tribological properties of
sintered bronze. With the introduction of 0.5 wt. % two-phase nickel aluminide and 0.2 wt. % single-phase
titanium aluminide, the seizure pressure and wear resistance increase by 2.8 times and 3.5 times, respectively.
Additive 0.5 wt. % of single-phase nickel, titanium and iron aluminides allows reducing the friction coeffi-
cient to 0.009—0.011, and two-phase iron aluminide to 0.005. The introduction of iron aluminides most
effectively increases the tribological properties of sintered bronze, so the seizure pressure increases to 10
MPa, wear resistance — almost 10 times. Aluminides help reduce the relief of the friction surface during
adhesive wear of sintered bronze and the formation of microlacunae, which are additional reservoirs for lu-
brication. The most smooth friction surface and a higher content of microlacunae are observed in samples
made of powder bronze with the addition of single-phase iron aluminide.

Keywords: sintered bronze, intermetallic compounds, density, structure, friction coefficient, wear resistance,
wear surfaces.
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