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Tribological performance of lead-free Bi-contained
copper-steel bimetal bearing materials

YIN Yan-guo, LIN Fu-dong, JIAO Ming-hua, XIE Ting, YU Jian-wei, TIAN Ming

(Institute of Tribology, Hefei University of Technology, Hefei 230009, China)

Abstract: Lead-free Bi-contained copper-steel bimetal bearing materials were prepared by powder metallurgy method,

their friction and wear tests were conducted by using the HDM—20 tribometer under boundary lubrication conditions. The

anti-friction, anti-adhesion and load carrying capacity of the lead-free Bi-contained copper matrix bearing materials were

also analyzed and compared with those of the typical copper-lead bearing material (Cul0Sn10Pb). The results show that

the addition of Bi can improve the anti-friction and anti-adhesion performances of the bearing materials because Bi with

lower melting point (271 ) can be melted and move to the surface to prevent the direct contact of counterfaces as the oil

films rupture during sliding, which results in good performances of anti-friction and anti-adhesion. To achieve better

performances of anti-friction, anti-adhesion and load carrying capacity of the bearing materials, the optimal addition of Bi

is 3.0% (mass fraction) under increasing loads, their performances are close to or better than those of the typical

copper-lead bearing materials.
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Table 1 Compositions of samples
2000
Mass fraction /% %
Sample No. - g
Cu Sn Bi Pb = 1500k
1 89 10 1 0
2 88 10 2 0 1000 |
3 87 10 3 0
500 1 1 1 1 1 1
4 86 10 4 0 0 10 20 30 40 50 60 70
5 85 10 5 0 Time/min
6 80 10 0 10 2
7 90 10 0 0

Fig.2 Schematic diagram of variation of load with time
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Fig.7 Worn surface morphologies ((a), (b), (¢)) of three kinds of bearing materials and area element scanning results of worn
surface of 3.0% Bi copper-bismuth bearing materials ((d), (e), (f)): (a) Cul0Sn; (b) CulOPb10Sn; (c) Cul0Sn3Bi; (d) Distribution of
Cu; (e) Distribution of Bi; (f) Distribution of Fe
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Fig.9 Morphologies of worn surfaces of three types of
1.6 kKN bearing materials under different loads: (a) CulOSn, 1.6 kN;
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