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Fig.1 The solar wing structure diagram
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Fig.2  Sketch of the locking mechanism Fig.3  The rotation joint model
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Fig.4 The topological structure of the solar wing as a multibody system
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Table 1  Parameters of the solar wing
dimension L; /m mass rotary inertia rotary inertia rotary inertia
component 2 2 5
(lengthxwidthxheight ) m /kg J. /(kg-m~) J,, 7 (kg-m?) J., /(kg'm®)
hub I1x1x1 1 800 300 300 300
yoke 0.765x2x0.025 4.500 1.730 1.500 0.220
panel-1 1.530%x2x0.025 9.000 4.775 3.013 1.763
panel-2 1.530%x2x0.025 9.000 4.775 3.013 1.763
panel-3 1.530%2x0.025 9.000 4.775 3.013 1.763
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Influence of hinge friction on angular displacement of the solar wing
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Deployment Dynamics for Solar Wings With Joint Friction

DUAN Liu-cheng, LI Hai-quan, LIU Xiao-feng, CAI Guo-ping
(Department of Engineering Mechanics, Shanghai Jiao Tong University;
State Key Laboratory of Ocean Engineering(Shanghai Jiao Tong University) ,
Shanghai 200240, P.R.China)

Abstract: The deployment and locking process of solar wings of the free-floating spacecrafts
was studied. The dynamic model describing the deployment and locking process was established
with the method of forward recursive formulation. The contribution of joint friction to the dy-
namic equations was derived based on the virtual power principle. The closed dynamic equa-
tions for the system was constructed through supplementation of the dynamic balance equations
for the bodies with the frictional joints’ effects. The validity of the proposed model was verified
through comparison of the simulation results with those of the ADAMS software. Research re-
sults show that the proposed model effectively describes the deployment and locking process of
solar wings, the joint friction has considerable influence on the dynamic behavior of the muti-
body system, and the PD control method substantially restrain the drift of the spacecraft atti-
tude caused by the deployment of solar wings.

Key words: solar wing; deployment dynamics; forward recursive formulation; friction; PD
control
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