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Effects of Chemical Elements of Sulfide-Dispersed Copper Alloy on Friction Properties
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In response to recent environmental regulations on lead, we have been focusing on sulfide as a solid lubricant material to
replace lead, and have been developing a lead-free copper alloy with sulfide dispersed in bronze castings. In this study, we
changed the composition ratio of chemical elements and investigated their effects on friction properties. The increase in
Brinell hardness of the copper alloy with increasing contents of sulfur and phosphorus was moderate, but the amount of wear
was significantly reduced, compared to the other elements. The friction coefficient of the copper alloy tended to decrease
with an increase in the content of sulfur, and this effect is considered to have reduced the amount of wear. However, no
correlation was observed between the amount of wear and the coefficient of friction for phosphorus. Detailed hardness
measurements of the metallographic structure using a nano-indenter were conducted to investigate the cause of the decrease

in wear volume with increasing phosphorus content, and the indentation hardness of the § phase tended to increase with

increasing content of phosphorus. This was inferred to be mainly due to the densification of the & phase.
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No. Sn Fe S P Cu
1 6 - 0.6 0.14 Bal.
2 10 - 0.6 0.14 Bal.
3 13 - 0.6 0.14 Bal.
4 19 - 0.5 0.14 Bal.
5 10 0.0 0.5 0.14 Bal.
6 11 0.2 0.5 0.15 Bal.
7 11 1.0 0.6 0.14 Bal.
8 10 2.0 0.5 0.14 Bal.
9 11 - 0.2 0.14 Bal.
10 11 - 0.4 0.16 Bal.
11 11 - 14 0.13 Bal.
12 10 - 0.6 0.01 Bal.
13 10 - 0.6 0.06 Bal.
14 10 - 0.6 0.31 Bal.
15 10 - 0.6 0.43 Bal.
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