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Multibody dynamics analysis and verification research of the satellite’s
dual axis flexible solar wing rotation in orbit

DONG Fuxiang
(Institute of Telecommunication and Navigation Satellites, China Academy of Space Technology, Beijing 100094, China)

Abstract: The disturbance induced by the rotation of dual axis flex solar wing is the important factor which impacts satellite attitude
and pointing accuracy and stability of satellite precise payload. The flexible multibody system method based on recursive formula-
tion is proposed to solve the dynamics problem induced by satellite dual axis flexible solar wing rotation. The satellite dynamics
equations are established by considering orbit mechanics, satellite configuration, solar wing flexibility and solar array drive assem-
bly and momentum wheels. As an example of a satellite with dual axis solar wing, the research on multibody dynamics simulation
of satellite electromechanical coupling is developed, and the simulated attitude angle and angular velocity of satellite are compared
with the corresponding telemetry data. The research shows that the simulated attitude angle and angular velocity of satellite agree
well with the corresponding telemetry data, which proves the correctness of the model, The rotation of flexible dual axis solar wing

ill produce big disturbance torque and attitude angle, the control torque needs to be distributed to momentum wheel assembly for
the accurate simulation results, and the disturbance torque of floating satellite caused by the rotation of solar wing was obtained by

simulation, which can give the reference condition of ground test verification of solar wing rotation.

Keywords: flexible multibody dynamics; mechanical and electric coupling dynamics and control; dual axis flexible solar wing; solar

array drive assembly ;momentum wheel torque distribution
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Fig.1 Schematic diagram of in-orbit satellite configuration

P 2 4 UG R TR T R K B
YA HLE A R A SR O Y BT , 9T S ILA 4 5 3
3607, S il 45 R 1L, 0T A — S AR E 1 7Y
s

P2 U o BH 35 T A LR 1

Fig.2 Schematic diagram of satellite configuration with dual

axis solar wing
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Fig.3 Schematic diagram of satellite topology configuration

with dual axis solar wing
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Fig.4 Schematic diagram of finite element model of solar

wing
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Fig.5 Schematic diagram of solar array drive assembly
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Fig. 8 The first 4 order mode shape of solar wing
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Fig.9 The three axis attitude curves obtained through simu-
lation with and without considering the torque distribu-
tion of momentum wheel assemblies and the orbit te-

lemetry data curves
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velocity obtained simulation and orbit
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