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Analysis and verification of structure stability and thermal

stability of a bracket of star sensors

Jiang Fan'?, Wu Qingwen', Wang Zhongsu'?, Miao Jianyu', Guo Liang', Chen Liheng', Yang Xianwei'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To verify the effect on accuracy of star sensors by deformation of the bracket of star sensors
in space, structure stability and thermal stability of the bracket were investigated. Structural properties of
the bracket were analyzed by FEM and then the temperature data in worst case on orbit were mapped to
the structure model. Based on the temperature data, the thermal deformation of bracket was figured out
and vectors of optic axes of star sensors were obtained by least square method. Finally experiment was
conducted to verify the analysis. Results indicated that fundamental frequency of star sensors and the
bracket was 429 Hz with the difference less than 2% from the analysis and the max variety of the optical
axes after vibration test was no more than 5”. The max temperature change of the bracket in orbit was
less than 2 C and the max variety of the optical axes was about 4”—5" which was similar to the analysis.
Both the ground test data and orbit data demonstrate that the bracket of star sensors has good structure
stability and thermal stability which can meet the requirement.
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Fig.1 Structure of bracket of star sensors
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Tab.1 Modal analysis results
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Fig.2 Vibration test of star sensor assembly
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Fig.3 Vibration test sequence of bracket of star sensors
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Fig.4 Response curve of star sensor assembly in X direction

3

by 0.2 g stimulus
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Fig.5 Block prisms’ distribution of bracket of star sensors . . .
Fig.6 Flow chart of thermal stability analysis
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Tab.2 Normal variety of three mounting planes

after vibration test

Reference coordinate system

X Y Z
Sensor 1 2" 3" 4"
Sensor 2 3" 3" 5" 7

. " " "
Sensor 3 2 3 5 Fig.7 Temperature change in transient hot case
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Tab.4 Normal variety of three mounting planes

in worst case
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Fig.8 Temperature curves of bracket in orbit
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