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Table 1 Average specific heat and enthalpy of two kinds of silicon rubber

Average specific heat/J-g7! K~ Enthalpy/J-g~*

Silicon rubber
=71129°C A71129°C =121°C 129°C 129°C 21°C
Cplaioc Chl Z6100 ChlZ615¢ AHlpys¢ AH]Zg100 AH]Zg1ec

5%Al silicon rubber 1.21 1.18 1.14 129.8 224.3 93.35
10%Al silicon rubber 1.17 1.16 1.13 126.6 219.5 92.68
- . I
.h': 0.90 Cp
"0 0,85
= 080
Z s
% 0.751 n
2 0.70-
&
£ 0651
z
0.604+— \ : . . q
500 600 700 800 900
Temperature / C i T-
L B sE btk i) -2 b il 28 2 H Cplik K1 Cpr RIEMEE
Fig. 1 Average specific heat of Min-K material Fig. 2 Diagram of calculation from @]g to Cpt
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Fig. 3 True specific heat of two kinds of silicon
rubber calculated from C’_p]zé
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Fig. 4 Effective thermal conductivities of high
silica glassfiber blanket at different temperature
and density
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0O p=98.5~117-5kg/m3
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Fig. 7 X-ray diffraction pattern of the abla-
tion carbon at the spacecraft Fig. 8 EPMA of the ablation carbon at the
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Thermophysical Properties of Eleven Thermal Control Materials

Related to Processing Conditions and Microstructure for Spacecraft

CAI An, XIE Hua-Qing, XI 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 thermophysi-
cal 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 conduc-
tivity. Consequently the results provide scientific eriteria for thermal control materials selection

and important data for spacecraft thermal design-

Key words spacecraft; porous insulation materials; thermal protective materials; thermophysical

property



