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Application of SiC and SiC/Al to TMA optical remote sensor
REN Jian-yue, CHEN Chang-zheng, HE Bin, WANG Bing

( Changchun Institute of Optics,Fine Mechanics and Physics,Chinese
Academy of Sciences, Changchun 130033,China )

Abstract: The application environment for remote sensor in space is described and the importance of
selected material and its effect on design of the Three Mirror Anastigmat(TMA) remote sensor are in-
troduced, the new materials SiC and SiC/Al with high-thermal conductivity and high specific stiffness
are selected to design for a lighting TMA remote sensor. The SiC and SiC/Al are compared with com-
mon materials. Compared results show that the comprehensive figure of merit of SiC is 8072. 92,
which is 3 to 8 times that of a traditional optical material and that of the SiC/Al is 1687. 50, 5 to 9
times that of a traditional mechanical materials. The modal analysis and test results for the central
framework in the remote sensor are given to prove the correct of the analysis model. The MTF of the
remote sensor in the space is calculated by means of optical/mechanical/thermal integrate analysis, the
results both of analysis and test prove that these new materials have improved all the mechanical char-
acteristics, thermal stability and flexibility of the remote sensor in spatial environment.
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Tab.1 All stages of environment in optical remote sensor design
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Tab. 2 Performance and quality factors of rational materials for mirror
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(g/cm®) (GPa) GN+m/g (10 /K> W/(m+K) J/(kg+K) AMa  (E/p » Q/a)
1 oA B 2.19 72.00 32.88 0.50 1.40 750. 00 2.80 92.05
3 MR 2.53 91. 00 35.97 0.05 1.64 821. 00 32. 80 1179.76
4 £ 2.70 68. 00 25.19 22.50 167. 00 896. 00 7.42 186.93
5 B 1.85 287.00 155. 14 11.40 216. 00 1 925.00 18.95 2 939. 40
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Tab. 3 Main structural materials in space
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(g/cm?) (GPa) GN e+ m/g (107 /K)  W/(m+ K) J/(kg+ K) A a (E/p) * (A/a)
1 Al 2.70 68. 00 25.19 22.50 167. 00 896. 00 7.42 186.93
2 TC4 4. 40 114. 00 25.91 9.10 7.40 611.00 0. 81 21.07
3 A4S 1. 80 40. 00 22.22 25.00 201. 00 951. 00 8. 04 178. 67
4 B 8.90 141. 00 15. 84 0. 65 13.70 460. 00 21.08 333.92
AR
5 3. 00 100. 00 33. 33 16. 00 155. 00 921. 00 9. 69 322.92
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Tab. 4 Free modal comparison of the frames

in different materials
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Fig.1 Modal analysis and test of the frame
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Comparison of FE calculation and modal test

of frame from Al/SiC
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f 0 f 1 f 5 f 3 m / kg
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Tab. 6 Orbit thermal analysis results of TMA optical remote sensor
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Tab. 7 In-orbit MTFs of lenses
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