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Kinematic Analysis and Stiffness Modeling of a Low Coupling
Asymmetric 2T1R Parallel Mechanism

CHEN Pu', SHEN Huiping', DENG Jiaming', WU Guanglei’

(1.School of Mechanical Engineering and Rail Transit,Changzhou University,Changzhou 213164 ,Chi-
na; 2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024 ,China)

Abstract ;: Based on the design theory of POC parallel mechanism, a low coupling degree and incomplete
symmetry 2T1R parallel mechanism is proposed.Firstly, according to the modeling principle of kine-
matic of the mechanism based on ordered SOC, the solution algorithm of the forward and inverse posi-
tion of this parallel mechanism are derived, and an numerical example is provided to confirm the cor-
rectness of the solution procedure.Secondly aiming at the stiffiness characteristics of the parallel mech-
anism, the stiffness model of the parallel mechanism is established based on the virtual spring method.

Finally, the change trend of torsional stiffness and linear stiffness in cartesian stiffness matrix were
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analyzed. The results show that the stiffness of the mechanism changes smoothly in the working space
and can bear large load. This work provides a theoretical basis for the dynamic analysis and prototype
design of the PM.

Key words: topology design; POC;stiffness matrix;virtual spring method
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