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Thermophysical Properties of Eleven Thermal Control Materials Related to Processing
Conditions and Microstructure for Spacecr aft

CAIl An, XIE Hua-Qing, X1 Tong-Geng
Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China

Abstract Laser flash method, thin plate steady

state method and ice calorimetry for measuring thermal diffusivity, thermal conductivity and specific heat were
established. The thermophysical properties related to microstructure of eleven thermal control materials for spacecraft
were also studied experimentally. The results show that the thermal conductivity of thermal insulation materials and
thermal protective materials increases with temperature increasing. The effective thermal conductivity of porous
insulation materials is influenced by conductive factor, convective factor and radiation factor, and there is an optimum
density with the minimum thermal conductivity. Consequently the results provide scientific criteriafor thermal control
materials

selection and important data for spacecraft thermal design.
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