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Table 1 ~ Stewart platform spacecraft simplified model parameter
Parameter Value Parameter Value
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Fig.3  Comparison of displacements of the main platform
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Table 2 Simulation efficiency comparison

Model Step Total time
Simplified Model 0.001s 28s
Precise Model 0.001s 69s
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Table 3 Case setting

Case Bottom platform condition Solar arrays External force
1 Fixed Rigid B,
2 Free Rigid B,
3 Free Rigid B,
4 Free Flexible B,
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RIGID-FLEXIBLE DYNAMIC MODELING AND SIMULATION
OF STEWART PLATFORM SPACECRAFT"

Kong Jiaxiang' Wang Boyang' Liu Zhuyong'™  Guo Qiwei® Shi Junwei’ Zang Xu’
(1. School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiao Tong University ,Shanghai 200240, China)
(2. Aerospace System Engineering ,Shanghai 201109, China)

Abstract The modeling method of forward recursive formulation of flexible multibody systems is used in this pa-
per. Based on the principle of velocity variation, a rigid-flexible coupling dynamics model of a spacecraft with
Stewart platform, flexible solar panels and CMG components was established. Due to the large degree of freedom
of the model, unable to meet the needs of real-time control. Therefore, an equivalent simplified model of the
Stewart platform with simplified legs was established. Through comparison with the complete model of the flexible
Stewart platform spacecraft, the correctness and efficiency of the established dynamic model were verified. The
influence of the motion of the main platform and the vibration of the flexible panels board on the dynamic response
of the payload is analyzed. It is pointed out that the motion of the main platform cannot be simply fixed or the vi-
bration of the flexible panels cannot be ignored when designing the micro-vibration suppression scheme of the
Stewart platform. The research in this paper provides effective technical support for micro-vibration damping and

high-precision pointing of spacecraft with Stewart platform.

Key words Stewart platform,  rigid-flexible coupling, forward recursive formulation,  dynamic model-

ing,  simulation analysis
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