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Tribological Characteristics of PI Matrix Composites under Vacuum/High and Low Temperature Environments

Liu Xiaoliang, Zhao Xinxue, Sun Weitao, Zhang Jian
(College of Electromechanical Engineering, Binzhou University, Binzhou 256600, China)

Abstract : Using polyimide (PI) as the matrix, adding different functional fillers, and adjusting the proportion of components,
PI matrix composites were prepared as friction materials for ultrasonic motors (USM). Using a high temperature friction tester and
vacuum/high and low temperature composite environment test system, the effects of ambient temperature and vacuum degree on the
tribological properties of PI matrix composites were studied, and the friction and wear mechanisms of composites in different envi-
ronments were revealed. The experimental results show that at atmospheric pressure, 30-120°C environment, the stability coefficient
of PI-based composites is 0.95 and the change coefficient is 0.97, which has stable friction characteristics. The formation of a com-
plete and uniform transfer film greatly reduces the wear rate of the composite. The wear mechanism is mainly characterized by abra-
sive particles wear and adhesive wear. In high vacuum degree environment, the reduction of ambient temperature reduces the actual
contact area of the interface, and the friction coefficient decreases accordingly. The air and water vapor media are thin, which makes
the transfer film difficult to form. With the decrease of the ambient temperature, the wear rate of PI-based composite decreases firstly
and then increases, and the running-in period of the tribo-pairs is prolonged. The wear mechanism is mainly abrasive particles wear
and fatigue wear. The formation of a complete and uniform transfer film can effectively reduce the interfacial wear rate and stabilize
the interfacial friction coefficient.

Keywords : polyimide matrix composite ; ambient temperature ; vacuum degree ; friction and wear mechanism
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