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Fig.1 The basic structure of gimbals in periscopic laser

cammunication terminal
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Fig.2 The optical path of periscopic laser

cammunication terminal
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Fig.3 The processing of thermal Analvsis
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Table 1 The property of material
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Fig.4 FEM model of the gimbals
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Fig.5 The variation of temperature on azimuth reflector
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Fig. 6 The variaton of temperature on elevator reflector
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Fig.9 The temperature distribution on elevator reflector
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The Effects of Temperature Distribution in Space on

the Figure of Reflectors

SONG Yi-wei, YU Si-yuan, TAN Li-ying, MA Jing, HAN Qi-qi, LIU Jian-feng, YANG Wang

{ National Key Laboratory of Tunable Laser Technology , Harbin Institute of Technology, Harbin 150001, China)

Abstract: A thermal conduction formula for gimbals of periscopic Laser Communication Terminal (LCT) in orbit was given

based on themmal conduction theory in this paper. The temperature distribution of the gimbals was analvzed. The temperature dis-

tribution variation on reflectors with different materials and themmnal deformation at the ume of ascending node were given. With oxi-

dation on the surfaces of gimbals and without other themmal control, the analysis results indicated that the SiC material had the min-

imum temperature variety and the minimum difference in temperature over the whole reflector out of four different reflector materials

in one orbit period. So SiC is usable as reflector material . The maximum value of difference in temperature was 0. 93 C and ap-

peared on the elevator axis at the time of ascending node for SIC reflectors. The six-points fixing around the reflector fixed with

screws was used. This difference in temperature caused the RMS value of themmal deformation over the elevator reflector reached

2.25 pm. This would influence the pointing direction of the beam and communication performance. This paper has certain refer-

ence value methods for choosing material for reflectors in peniscopic LCT and thermal control.

Key words: Laser communication; Temperature distnibution; Difference in temperature; Thermmal deformation; Thermal

control ; RMS value



