Tpenue u uznoc Friction and Wear

2023. —T. 44, Ne 5. — C. 409—417 2023, vol. 44, no. 5, pp. 409—417
A.B. Jlewox u Op. A.V. Liashok et al.
VIIK 621.762

Biiusinue pe;KMMOB NOJTyYeHHUsI HA CTPYKTYPY H
TPUOOTEXHUYECKHE CBOMCTBA CIICYeHHOM 0JIOBSIHUCTOM OPOH3bI
IPY TPEHUM CO CMA30YHBIM MATEPHAJIOM BO (PPUKIIMOHHBIX y3J1aX

A.B. Jlemox!, JI.H. JIbsiuxosa', A.H. Porosoii', 3.B. Paéuesuu', /I.B. Opaa?,
C.B. I'puropnes’

o 0Cy0apCmeeHHoe HayuHoe yupedicoerue «MHcmunym nopoutkoeou memannypeuu umeru akaoemuxa O.B. Pomarnay,
ya. Hnamonosa, 41, 2. Munck 220043, berapycs

2r ocyoapcmeenHoe HayuHoe yupeosicoenue « O0beOUHeHHbII UHCTUMY M MAUUHOCTPOCHUSLY,
yi. Axkademuueckas 12, 2. Munck 220072, 2. Munck, benapyce

3benopycckuii HayuOHaTbHLII MEXHUYeCKUTl yHUgepcumen,
np-m Hezasucumocmu, 65, 2. Munck 220013, benapyco

Hocmynuna 6 peoaxyuro 30.05.2023.
Tocne oopabomxu 25.07.2023.
IHpunama x nyoauxayuu 13.10.2023.

[IpencraBieHsl pe3yabTaThl KCCIIEAOBAHUS BIMSHUS PSKUMOB MTOy4YeHUs crieu€HHoi 6pon3sl bpO12 Ha
e€ CTPYKTYpy, (pa3oBbIil cOCTaB M TPHOOTEXHHUYECKUE CBOWCTBA MPU TPEHUH CO CMa30YHBIM MaTEPHAIIOM.
[TokazaHo, 4uTo (ha30BbIN COCTAB CIICUEHHOM B TeueHue 5 MuH Opon3bl BpO12 cocTouT u3 TBEPAOro pacTBOpa
0JIOBA B MEJIU U BKJIHOYCHUH MHTepMeTAUIUAHBIX (a3 6-CuaiSniy u CusinSnoe. YBenudeHue BPEeMEHU BbI-
JIEPKKY TIPH CIIEKAaHUH TPUBOUT K TOBBINIEHUIO OJJTHOPOTHOCTH TBEPIOTO PacTBOpa OJIOBA B MEJH, CHIKE-
HUIO HapaMeTpa KpUCTaIndecKoi pemétku Meau ¢ 3,69 A no 3,68 A, pocty pasmepa 3epHa ¢ 2—5 MKM
npu 5 MuH criekanus 10 15—46 mxMm npu 120 MUH, YMEHBIICHUIO COJEPKaHUS HHTEPMETAIUTHIHON (a3bl
0-CU41Sn11 m ncuesnoBeHuro asznl CuginSNy, mpu 60 MUH CTIEKaHUS U TIPAKTUYECKOT'O OTCYTCTBUS HHTEPME-
TaJUIMOB Tociie criekanus B TeueHre 120 muH. TpuboTexHUUeCKHne NCTIBITaHUS TIOKa3alld, 9To Ko3dduim-
SHT TPEHHUs OPOH3bI, CIICUEHHOM B TeueHHe 5 MuH, nipu nasjicHuu 4 MIla uamensercs ot 0,08 xo 0,03, npu
20 MIla ot 0,105 mo 0,04, cpennee 3HaueHHe n3HOca pu naBiaeHuu 4 MlIla u 20 Mlla cocrasmiio 2,0 MKM.
Koadumment TpeHus npu BIIIEyKa3aHHBIX JaBICHUSX OPOH3bI, ClIEUEHHON B TeueHne 60 MUH, COCTaBHUII
0,11—0,036 u 0,095—0,023, uznoc npu 4 MIla 0,5 mxm, nipu 20 MIla — 1,1 MkM, crie4€HHON B TCUCHUE
120 mua — 0,085—0,045 u 0,12—0,5, COOTBETCTBEHHO U3HOC 6,3 MKM.

KmoueBble cioBa:  ppUKIMOHHBIN MaTeprai, TPEHHE CO CMa304HBIM MaTepUalIOM, OJOBSHHCTas OpOH3a,
CIIEKaHue, CTPYKTYypa, BpeMs CIIeKaHusl, MPUPad0TKa, yCTAHOBUBIINHCS PEXXUM TPEHUS,
K03 uLIMEeHT TpeHus1, H3HOC.
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Abstract

The results of a study of the influence of the modes of obtaining sintered bronze BrO12 on its structure,
phase composition and tribological properties during friction with a lubricant are presented. It is shown that
the phase composition of bronze BrO12 sintered for 5 min consists of a solid solution of tin in copper and
inclusions of intermetallic phases 6-Cu41Sn1l and Cu81nSn22. An increase in the exposure time during
sintering leads to an increase in the homogeneity of the solid solution of tin in copper, a decrease in the crystal
lattice parameter of copper from 3,69 A to 3,68 A, an increase in the grain size from 2—35 um at 5 min of
sintering to 15—46 pum at 120 min, a decrease in the content of the intermetallic phase 6-Cu41Sn11 and the
disappearance of the Cu81nSn22 phase at 60 min of sintering and the virtual absence of intermetallic com-
pounds after sintering for 120 min. Tribological tests have shown that the friction coefficient of bronze sin-
tered for 5 minutes at a pressure of 4 MPa varies from 0,08 to 0,03, at 20 MPa from 0,105 to 0,04, the average
wear value at a pressure of 4 MPa and 20 MPa was 2.0 pm. The coefficient of friction at the above pressures
of bronze sintered for 60 min was 0,11—0,036 and 0,095—0,023; 0,045 and 0,12—0,5, respectively, wear
6,3 um.

Keywords: friction material, friction with lubricant, tin bronze, sintering, structure, sintering time, running-
in, steady state friction, friction coefficient, wear.
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