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Design and Topological Analysis as Well as Kinematics of a New

Spherical Parallel Mechanism with Zero Coupling Degree
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(Research Center for Advanced Mechanism Theory, Changzhou University, Changzhou 213164,
China)

Abstract: According to the topological design theory of parallel mechanism(PM) based on position and
orientation characteristic (POC) equations, a new three-rotational spherical PM with zero coupling de-
gree is designed. Firstly, the POC, degree of freedom and coupling degree of the PM are calculated. It
is found that the PM contains three BKC with zero coupling degree. Therefore, the analytical formula
of the positive and inverse solution of the PM is directly derived; Then, the workspace of the PM is
calculated and analyzed based on the position inverse solution formula and the singular configuration of
the PM is analyzed based on the Jacobian matrix. This mechanism can be used as a joint for the shoul-

der, wrist and waist of a robot, or as an adjustment device of position and orientation.
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Fig.1 A new spherical parallel mechanism with

zero coupling degree
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Fig.2 Kinematic model of the mechanism
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