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Progress and Requirements of Thermal Protection Materials for Deep Space

Exploration in China
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(Beijing Institute of Spacecraft System Engineering, Beijing 100094 )

Abstract  The continuous development of deep space exploration puts forward higher requirements for
spacecraft thermal protection technology, and advanced thermal protection materials are important support for the
development of thermal protection technology. For the lunar exploration mission and the Mars exploration mission,
this paper introduces the research progress in the field of thermal protection materials in China, and prospects the

demand of thermal insulation materials in the future deep space exploration missions such as Mars and small celestial

bodies exploration and return mission, Mars atmospheric braking mission, and recently detection mission.
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Tab.1 Energy per unit mass at the surface of a celestial body
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Tab.3 Comparison of technical indicators between CE-5 reentry probe and SZ reentry capsule
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Tab.5 Comparison of ablative materials
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Tab. 6 Comparison of environmental parameters of different reentry probes
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Tab.7 Comparison of reentry modes and related parameters of deep space reentry probes
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Tab.8 Summary of flexible thermal protection structures and materials for large areas
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Fig. 2 Thermal shield structure of Parker solar probe
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