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Aging Performance Prediction and Microstructure of Polyimide for Micro Spacecraft Propulsion
Ding Jun', Suo Shuangfu’, Shi Jijun’, Shi Jianwen®, Wang Lina’, Li Shaogang’
(1. School of Mechanical and Electrical Engineering , North China Institute of Science and Technology, Langfang 065201, China ; 2. School of
Mechanical Engineering, Tsinghua University, Beijing 100084, China ; 3. Beijing Institute of Spacecraft Environment Engineering, Beijing
100094, China ; 4. Kyky Technology Co., Ltd., Beijing 100190, China)

Abstract : In order to study the long term thermal aging properties of polyimide sealing structure materials used for micro
spacecraft thrusters, accelerated thermal ageing experi-ments were carried out at 180,200,210°C. The ratio of elongation at break
of the aged specimen to that of the original unaged specimen was taken as the change index of mechanical properties. Based on the
relationship between mechanical properties and time and Arrhenius equation, The aging properties of polyimide were predicted. The
results show that the performance index of polyimide sealing structure material can meet the requirement of not less than 75% in na-
tional standard after 10 years of storage under different working conditions. At the same time, in order to provide a reference for the
micro -and macro -contact analysis of sealing structure interface,3D optical surface profilometer was used to study the variation of
micro-3D surface morphology parameters of aged polyimide samples with aging temperature and time. The results show that long-
term thermal oxygen aging has little effect on the surface morphology of polyimide samples.

Keywords : polyimide ; thermo-oxidative aging ; performance index ; microstructure
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