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Dynamics analysis of mechanisms with elastic bars and
three-dimensional clearance revolute joints

ZHOU Yi-jun, GUAN Fu-ling

(College of Civil Engineering and Architecture, Zhejiang University, 310058 Hangzhou, China)

Abstract; The influences of elastic bar and three-dimensional revolute joint are considered in the dynamic
model to accurately predict the deployment performance of space deployable structure. The clearance joint was
simplified by “T” shaped bars and the contact force was adopted by a nonlinear elastic-damper model. The
deployment process of a truss unit was simulated with the ideal joint, three-dimensional clearance joint or the
elastic bar. A corresponding device was designed, the correctness of theoretical analysis was verified by the
experimental result, and the dynamic nonlinear performance of truss was affected. The simulation results show
that not only the radial impact contact force, but also the axial contact force exist in the clearance joint, which
affect the stability out of the truss plane. Because of the elastic vibration effects of bars, energy transfer oc-
curs, the maximum contact force is reduced, and the number of contacts between the journal and bearing is in-
creased.
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