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Fig.1 Contact analysis between two cylinders
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Fig.2 Mechanics model of a planer revolute joint with clearance
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Fig. 3 Rigid-flexible mechanical arm with joint clearance
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A DYNAMIC MODEL OF THE MECHANICAL ARM WITH
JOINT CLEARANCE

He Baiyan! Wang Shuxin’ Zhang Ying®
(1. China Automotive Technology and Research Center, Tianjin 300162, China)
(2. School of Mechanical Engineering, Tianjin University, Tianjin 300072 ,China)

Abstract Joint clearance exists in mechanical multibody systems, which affects the constraint conditions,
the degree of freedoms, and the topological structures of the mechanical system. Based on the Hertz’s
contact law and the Coulomb’s friction law, a mechanical model of the planar revolute joint with clearance
was built. A two-beam mechanical arm with one rigid beam and one flexible beam was studied, and the
elastic distortion of the flexible beam was described by the geometrical deformation constraint method and
the modal condensation method. By using the Kane’s equation, a complete dynamic model of the
mechanical arm, which considered two planer revolute joints with clearance, was built, and the model was

more realistic and precise compared to the conventional one.
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