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MODELING AND NUMERICAL ALGORITHM OF MULTI-BODY
SYSTEM WITH FRICTION AND MOVING-BILATERAL-SLOT*

Peng Huilian Wang Qi Zhuang Fangfang

( Dynamics and Control Department ,Beijing University of Aeronautics and Astronautics , Bejjing 100191, China)

Abstract A method for dynamics modeling and numerical algorithm of multi-body system with friction and Mov-
ing-bilateral-Slot was provided. At first, the dynamic equations of the system were derived from the first kind of
Lagrange’ s equations by using the Cartesian coordinates and local approach of constraint equations. A one-to-one
correspondence between the constraint forces of the system and the Lagrange multipliers was established to analyze
and compute the friction forces conveniently. Secondly, with the augmentation approach,the differential-algebraic
equations were transformed into ordinary differential equations of partitioned matrix form,which can improve the

calculating efficiency. Finally ,a numerical example was given to prove the method to be effective.

Key words multi-body system, bilateral constraint, multiplier of Lagrange, dry friction
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