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Rigid —flexible Coupling Dynamics Modeling of Robot Manipulators and
Modal Analysis during Swing
Wang Binrui'? Fang Shuiguang' Yan Dongming'
1. China Jiliang University, Hangzhou,310018
2. State Key Laboratory of Robotics, Shenyang,110004

Abstract; For the robot with flexible manipulators,a rigid— flexible coupling dynamics model was estab-
lished based on the Jourdain variation principle. Assumed model method was used to transform physical coor-
dinate to modal coordinate, and to decouple the dynamics equations. According to adult arm size, ADAMS
was adopted to built virtual prototype for simulation. The element interpolation function was designed. An
algorithm was programmed using MATLLAB to solve dynamics equations. And angle curves of manipulator
obtained by ADAMS and MATLAB were compared. In view of four kinds of material: carbon fiber, alumi-
num, polyethylene and polypropylene, swing simulation of manipulators were done under the gravity. Fig-
ures and tables quantitatively described displacement of end deformation, spectrum and first— order and sec-
ond—order vibration modal. And deformation and modal parameters were contrastively analyzed. The results
show that the natural frequency of the manipulator increases and the transverse displacement of the manipula-
tor end decreases as the ratio of the elastic modulus and density increases. Carbon fiber can be approximately
modeled as a rigid body; carbon fiber and aluminum material are suitable for humanoid robot body parts; pol-
ypropylene has better integrated performance of the stiffness and flexible. The dynamics and solving method
are proper.

Key words: flexible manipulator; assumed modal method; dynamics; rigid — flexible coupling;
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