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Fig 5 Grain size and thickness of the surface layer formed under various test conditions
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Plastic D eformation and Recrystallization of Alum ina
during SlidingW ear at Elevated Tem perature

Xiao Hanning
(M aterial Science and Applied Chemistry Institute
H unan U niversity Changsha 410082 China)

Senda T etsuya
(Ship Research Institute M itaka Tokyo 181 Japan)

Abstract Thew ear lossof alumina ceranics at temperatureover 800  decreased obvi-
ously and a surface layer composed of submicron particles has been consistently observed
in previous studies For further investigation on themechanisn of the surface layer foma-
tion, a seriesof w ear testsof A 1203/A 120 couplesw ere conducted in dry sliding friction at
tenperature from 800 to 1200 . Plastic deformation and recrystallization w ere char-
acterized as thickness and grain size of the surface layer. Both the thickness and the grain
size are dependent on the testing temperature, nominal contact pressure and the sliding ve-
locity. The strain rate and local temperature of the friction surfacew ere estimated by tak-
ing frictional heat into account and Zener-Hollomon parameter Z w as calculated A loga-
rithmic plot of the grain size and Z yields a good linear relationship. This suggests that the
recrystallization of alumina occurring in the friction surface belongs to dynamic recrystal-
lization, w hich is reponsible for the fomation of the surface layer.
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