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Application of Outgassing Model of Nonmetal Materials for Satellite

Yao Rijian Wang Yi Wang Xianrong Yan Zedong
( National Key Laboratory of Vacuum & Cryogenics Technology and Physics,Lanzhou Institute of Physics, Lanzhou 730000)

Abstract In space environment, the nonmetal materials will outgas. This action will result in contamination
effect. Therefore, it is essential to study outgassing by means of micromechanics. Diffuse theory is used to build the
outgassing model. By using an analytical device, the outgassing rate is measured and analysed theoretically. Results
show that outgassing contamination can be reduced effectively when the materials are heat treated previously in vacuum
for 6 h.
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Fig. 1 Initial conditions and boundary conditions for

one dimensional diffusion outgassing
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Fig.2 Curves of x - y relation
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Tab.1 Peak value of T301 -3 at 149 AMU

HEAE  BESE/0°A|  HERHE BERE/107°A
BEP 125¢C 2.50 /5 330 min 0.32
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Fig.5 Outgassing mass spectrum of
quadruple glue at 125C
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Tab.2 Peak value of quadruple glue at 149 AMU
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Tab.3 Approximate value of M’ and n of two materials

e M/10°8 n/10-3
T301 -3 0.243 6.06
4 1.94 5.42
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Fig. 6 Testing data and approximate curve of outgassing rate
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Fig 7 Process of collision and interference inspection
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Fig.8 Simulation process of automatic fiber

placement of airplane inlet model
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