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Study and test of thermal-defocusing property in space camera
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Abstract: In order to improve the image quality of space camera in different temperature fields, a
integrated analysis model of structure-thermal-optical performance (STOP) model was established.
According to the model, the thermal-defocusing property of the system was studied and test, and
focusing curve of camera temperature was obtained. Then, thermo-optical experiment was developed.
Firstly, influence of temperature changes on optical system, especially influence on optimal image
plane position, was analyzed to obtain relationship of defocusing amount and optical element
parameters; then, general method of STOP integrated analysis was introduced. In this method,
temperature field of thermal analysis was as boundary condition of structural analysis by mapping., and
a thermo-elastic performance of finite element model was analyzed. Then, temperature-defocusing
sensitivity matrix of sensitive factors was obtained by fitting the curvature of optical elements and
rigid body displacement in deformation result. On the basis of above, Temperature-focusing curve of
camera was obtained. Finally thermo-optical test of camera was carried out. Experimental result
indicates that maximum error of temperature focusing based on integrated analysis result is less than

0.1 mm in 20 C 28 °C. The results basically satisfy camera requirements of on-orbit automatic
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(No. 41501383) ; (No. 2016 YFB05026021)
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focusing and method of further increasing camera precision of temperature focusing is pointed out.
Key words: space camera; integrated analysis; temperature focusing; finite elements; thermo-

optical test
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Fig. 1 Integrated analysis for space telescope
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Tab.1 Parameters of optical element and focal plane sensitivity

8 T2 r3 ry s T
—45.94 —30.2 — —3.20 —0.04 —
S S, S; S, Ss

90. 43 3.31  3.31  0.50 1.00
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Tab. 2 Material properties of supporting structure

(107 /CH (GPa)
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Fig. 4 Supporting structure between PM and SM
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Fig. 9 Thermal optical test system
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