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Abstract; In order to study the dynamic characteristics of free-floating satellite antenna with joint clearance, the joint
clearance model is established based on a thorough geometric description of eccentricity vector. Then, the contact forces are
evaluated by using the nonlinear spring-damp model and the friction forces are calculated by using modified Coulomb’ s fric-
tion law. Furthermore, the contact-impact criterion is used to transform the geometric constraints into force constraints, and
no topology changed through adding and/or deleting kinematic constraint equations in the system to facilitate the global sim-
ulation. Finally, the dynamic response of satellite antenna system is analyzed in consideration of the ideal joint and the joint
clearance respectively. The simulation results indicate that antenna pointing accuracy is seriously affected by the existence
of joint clearance. It can cause high peaks on the kinematics and dynamics characteristics of system due to contact-impact
forces. However, the existence of non-linear damping in joints makes contact-impact forces smaller. The journal and the
bearing are in continuous contact finally. The conclusion would have important academic value and engineering significance
for satellite antenna pointing accuracy analysis.
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Fig. 1 Model of revolute joints with clearance
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Fig.2 Revolute clearance joint modeled as colliding bodies
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Fig.4 Dynamic model of satellite antenna
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Fig.5 Topological graph of satellite antenna
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Table 1 Parameters of satellite antenna
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