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Effects of Resin Content on Tribological Properties of Polyimide Resin Matrix Composites
Wang Wenhua, Huang Zhijiang, Zheng Yajie, Yang Chenggang, Wu Jisi
(Department of Welding Engineering, School of Aeronautical Manufacturing Engineering , Nanchang Aviation University ,Nanchang 330063, China)

Abstract : In order to clarify the influences of resin content on the tribological properties of composites, polyimide (PI) resin-
based composites containing copper modified by tungsten disulfide (WS,) and silicon carbide (SiC) were successfully prepared by
powder metallurgy method. The effects of PI resin content on the microstructure, physical and mechanical properties, friction and
wear properties and wear mechanism of the composites were investigated by using X-ray diffraction, scanning electron microscopy,
universal mechanical performance testing machine, friction and wear testing machine. The results indicate that the resin only under-
goes solidification and sintering without any other chemical reactions with other reinforcement phases during the preparation
process, ensuring that each phase can utilize its properties fully. Meanwhile, it is found that the resin content has a significant impact
on the microstructure of its composites, the "core-shell" structure formed by WS, and SiC transforms from a large flat structure with
high resin content to a spherical and fine flat structure with low resin content. The density and hardness of the composites show a
trend of first increasing and then decreasing with the decrease of PI resin content, while the compressive strength shows an upward
trend. The wear rate and average friction coefficient of the PI resin matrix composites show a trend of decreasing first and then
increasing with the decrease of PI resin content. When the PI resin content is 50 wt% , the friction coefficient and wear rate of the
composite achieve the minimum values of 0.42 and 0.89x10™"* cm’(N-m), respectively. The wear mechanism of the composites
changes from abrasive wear to fatigue wear and then to severe abrasive wear as the resin content decreases.
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