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DYNAMICS MODELING ANALYSIS OF THE MECHANISM SYSTEM BASED
ON RIGID BODY MOTION AND ELASTIC MOTION®

2

Yang Yuanming'? Song Tianxia' Chen Chuanyao'

(1. College of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China}
2. Department of Civil Engineering, Namyang Institute of Techanics, Nanyarg . Henan 473004, China )
Abstract The dynamics modeling of the mechanical system with flexible deformation and rigid body motion
was discussed. Regarding the rigid body motion degree of frcedom and the elastic deformation degree of free-
dom as the generalized coordinate, and using the finite element method to describe the motion and deformation
of the elastic connecting rod with elastic deformation and rigid body motion, we cbtained the generalized iner-
tial force in terms of the rigid body displacement and the elastic deformation displacement. Considering the re-
lationship of the stress-strain, we also obtained the structural stilfness matrix, which represents the elastic de-
formation, and the geometric non-linear stiffness matrix, which represents the nonlinear deformation of the de-
formed body. Using the Kane equation, we derived the movement equation of the elastic connecting rod organi-

zation. This kind of modeling method can be used in the mechanical system with arbitrary structure.

Key words {lexible deformation, the finite element method, Kane equation, dynamics analysis
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