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Frictional contacts analysis of 3-D constrained rigid-body

Xu Congqi, Dai Yifan, Xie Xuhui, Li Shengyi
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073)
Abstract

A dynamic model of 3-D constrained rigid-body with frictional contact was established first. Then the reduced-order
rigid-body model was obtained with the linear complementarity problem (I.CP) theory. Then existence and uniqueness of
the solutions to the model were discussed. And the contact force was modeled according to the Kelvin’s Model. A singu-
lar perturbation was used to reveal the additional necessary conditions to ensure the contact force stability in the reduced
rigid-body model. At last the stability of a slender rod with one frictional contact was discussed for the cases of sliding
contact and rolling contact, respectively, which proved the correctness of the theoretical analysis.

Key words: constrained rigid-body, linear complementarity problem (LCP), singular perturbation, frictional con-
tacts
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