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Fig. 2 Model of the interaction of slider under stick state
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Fig. 3 Model of the interaction of slider under slip state
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MODELING AND ANALYSIS OF FLEXIBLE TRANSLATION JOINT
WITH KARNOPP FRICTION®

Zhang Jie'

(School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Betjing

Wang Qi

100191, China)

A dynamic model of flexible translational joint with Karnopp friction is presented in this paper. The

slider of translational joint is treated as flexible body, while the guides are treated as rigid. Meanwhile, the influ-

ences of clearance on the dynamics of systems are considered. Since the friction forces and contact states between

the slider and guides are complicated, a mechanical model is proposed using finite element method, where a con-

tact model is developed based on Penalty method and the time-varying contact states of nodes are determined by

applying trial-and-error algorithm. Based on KED method and Newmark method, a simulation method is proposed

to solve kinetic equations of the translational joint. Eventually, a planar slider-bar system with Karnopp friction

and flexible slider is simulated, and the dynamic response of the mechanical system is analyzed. Moreover, the

numerical results reveal the reasonability of the new developed method.
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