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A novel method for horizontal deployable experiment of satellite solar array

HOU Peng, LI Zhihui, SONG Tao, CHEN Li

(Shanghai Institute of Spacecraft Equipment, Shanghai 200240, China)

Abstract; In order to decrease satellite attitude turnover and guarantee high-accuracy pointing for satellite optical
payload, a novel method is designed for horizontal deployment experiment of satellite solar array. A multi-degree-of-
freedom balance weight strategy is used to counterbalance the gravity. Firstly, the kinematics model and dynamics
model are established. Then, the error analysis is deduced. Finally, the experiment is carried out. The experimental
results show that the method can truly simulate the micro-gravity in-orbit environment compared with the previous
method. Moreover, it is very strict with mass deviation and centroid deviation of solar array and the system frictions.
The results indicate that the model and test methods are correct and meet the test requirements.
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Fig.1 Method for horizontal deployable experiment of satellite solar array
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Fig.2 Kinematic model for horizontal deployable experiment of satellite solar array
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Fig.3 Kinematic simulation for horizontal deployable experiment
of satellite solar array
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Fig.4 Dynamics model for horizontal deployable experiment of satellite solar array
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Fig.6  Mathematical model of friction
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Tab.2  Influence of friction on horizontal deployable experiment

TR FEEVESI/N SR BEEVES /N KT RIFBUERT /s
0 0 10.765
0.05 0.2 11.780
0.10 0.4 13.200
0.15 0.6 15.270
0.20 0.8 18.830
0.25 1.0 27.780
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Fig.7 Mathematical model of mass deviation
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Tab.3 Influence of mass deviation on horizontal deployable experiment
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Fig.8 Mathematical model of centroid deviation
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Tab4  Influence of centroid deviation on horizontal deployable experiment
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Fig.9 Kinematic test method for horizontal deployable experiment
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Fig.10 Kinematic test rest for horizontal deployable experiment
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Tab.5 Comparison on simulation and test results
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