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ABSTRACT

The friction and wear properties of tin-plated sliding contacts under an oil lubricated condition were
studied. Reciprocation friction and wear tests were made on pin-on-plate type apparatus for a normal load of
9.8 N to 98 N at 25 °C, 55 °C, and 75 °C. The coefficient of friction of tin-plated contacts for a normal load over
49 N was quite low at around 0.2, whereas the coefficient of friction of non-plated copper contacts was around
0.8. However, at temperatures of 55 °C and 75 °C, unstable and sudden increases in friction were often
measured. This phenomenon of friction increase was not observed for tin-plated contacts at 25 °C, or for silver-
plated contacts at 25 °C, 55 °C, and 75 °C. Moreover, the wear of tin-plated contacts significantly increased
with increasing temperature.

In order to clarify the mechanism of the phenomenon exhibited by tin-plated contacts, the lubricity of oil
and the lubricity of tin plating were analyzed individually. To investigate the effect of temperature on oil
lubricity, the ratio of contact between metals of each contact under boundary lubrication was calculated. It was
found that the calculated ratio of contact between metals of each contact significantly increased with increasing
temperature. And, wear of tin-plated contacts was promoted by the softening of the tin plating at high
temperature. Thus, it was cleared that the friction and wear properties of tin plated sliding contacts under oil
lubricated condition were vulnerable to temperature effects on both oil and plating lubricities.



