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Friction and Wear Characteristics During Sliding of ZrO,, Si;N, and SiC
with SiC, AISI 4340 and Bronze under Dry and Lubricated Condition

Suk Choon Kang

Key Words: Transfer Film (o] s=}), Debris(z}2¢3}), Tribological Properties(7#54),
Transition (v] 2ol Hol A ciekuld g olddA)

Abstract

Friction and wear tests were conducted with several different ceramics sliding against ceramic
and metal couples with and without lubricant in a two disk type sliding machine. The purpose was
to know the tribological properties of ceramics. With very different physical and chemical
properties of ceramics compared to metal, the tribological properties of ceramics should be
defined in detail. Among them, the wear and friction with same or different couple is very
important. Also the lubrication of ceramic is one of the major area to be studied. From this
research, SiC, Si;N, and ZrO, were slid against SiC, AISI 4340 and bronze under various sliding
condition. It was found that the friction and wear of ceramics are strongly dependent on the
sliding condition. For unlubricated sliding against SiC, ZrO, shows low wear and friction coeffi-
cient over wide lange of load, but with lubricated sliding, SiC shows better performance whatever
lubricants were used. Also the effect of lubricant depended upon the material properties of sliding
pairs. The general tribological properties of ceramics were not correlated with their own material
properties. Without lubricant, the ceramics were sliding with chattering and noise at low load but
it could be reduced or avoided effectively by using lubricants. SiC and Si;N, slid against SiC have
transition from mild to severe wear at high load but ZrO,-SiC and SiC-steel have not. Wear debris
formed on the contact area of SiC couples was main cause of the initiation of transition. At high
speed, only ZrO, sliding against SiC has transition of wear by low thermal conductivity.
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