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Study on Adaptability of Aerospace Electrical Insulation Materials in Deep

Space Environment
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CUI Naiyuan

Abstract  Aerospace electrical insulation materials are the boundaries of electrical signal transmission and
effect for the deep space explorers. Evaluating the environmental adaptability of aerospace electrical insulation
materials is need to be considered and optimized in the process of material selection, insulation design and process
treatment. Starting with the environmental factors related to the electrical insulation properties of materials, this
paper introduces the deep space radiation environment, thermal environment, gas environment and particle
environment and their effects. Then the evaluation process, verification items and methods of deep space

environmental adaptability are given, which provides a reference for the selection and evaluation of aerospace

electrical insulation materials.
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Tab.1 Analysis of electrical insulation related space
environmental factors
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Tab. 2 Radiation levels of total dose tolerance of typical
electrical insulating materials
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Tab.3 Surface charge potential of polyimide in typical
space environment
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Fig. 1  Variation of temperature and solar radiation of polyimide
with distance to the sun
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Tab.4 Compositions of planetary atmosphere
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Fig. 2 Discharge threshold of typical electrode at low pressure
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Tab.5 Main chemical composition of Lunar soil and
Martian soil
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Tab. 6 Items and applications of electrical insulation tests
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Fig.5 Composition diagram of electrical insulation test system
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