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Effects of several modifiers on oil-bearing and tribological

properties of porous polyimides

HU Xudong', LI Jinbang™, YE Jinzong' , ZHOU Ningning®, XIE Chao',
LI Jianyong', QING Tao? , ZHANG Jiyang®
(1. School of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Beijing Control Engineering Research Institute, Beijing 100190, China)

Abstract: In order to explore the enhancement and improvement of porous polyimide (PI) material’s oil content
and tribological properties, PI materials were prepared by using mesoporous carbon, graphene and rare earth as
modifiers, respectively. The effects of different modifiers on the oil content property, tribological property and
mechanical property of the materials were studied. The experimental results show that mesoporous carbon can
greatly increase the oil content of porous PI. Compared with pure PI, the oil content of 2wt% mesoporous carbon in-
creases by 55.6%, but the friction coefficient tends to increase, the mechanical property decreases obviously; a small
amount of graphene can improve the oil content and frictional properties of porous PI, but with the increase of
graphene content, the oil content friction coefficient of porous PI increases rapidly, and the impact strength de-
creases significantly; rare earth has greatly improved the oil content friction properties of porous PI. As the rare
earth content increases from 0wt% to 5wt%, the friction coefficient decreases from 0.05 to 0.026. There is an inflec-
tion point after 5wt%. However, the oil friction coefficients of all samples are lower than the pure PI, and the oil con-
tent rate goes up. The mechanical property of rare earth modified porous PI doesn’t decrease significantly com-

pared with mesoporous carbon and graphene, which shows the best enhancement effect on the comperhensive per-
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Fig.3 Friction coefficient of mesoporous carbon modified PI polymer: (a) Dry coefficient friction; (b) Average dry friction coefficient;

(c) Oil friction coefficient; (d) Average oil friction coefficient
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Fig. 8 Oil performance test results of rare earth modified PI polymer: (a) Oil content; (b) Oil retention
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Fig. 12 Internal pore structure and porosity of rare earth modified PI polymer: (a) Mercury inflow and outflow curves; (b) Pore size distribution
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Fig. 13 Oil absorption experiment of rare earth modified PI polymer
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