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Abstract: The existing synthesis methods for PMs only focused on basic functions (DOF, POC).
The coupling degree (%) of the synthesized PMs was of generally high (4£2=2), which made the calculation
of forward kinematic solutions and subsequent research (kinematics, dynamic balance, and dynamic analy-
sis) more complex. All these issues affected the applications of PMs in the manufacturing industries. The
principle and method of multiple topology decoupling optimization for PMs was proposed with the goal of
reducing the coupling degree of PMs. Taking the 6-DOF three-translation-three-rotation(3T3R) 6-6R un-
constrained PM (k=4) as an example, this paper elaborated on the method of multiple topology decou-
pling optimization of PMs and the applications, and gradually optimized the 6-DOF 3T3R unconstrained
PM with coupling degrees k=3, 2, 1 and 0. The multiple topology decoupling optimization processes of a
typical 6-DOF Stewart-Gough platform PM were also elaborated, and the corresponding topology optimi-
zation configurations were obtained, which facilitated the kinematic/dynamic modeling and performance
analysis of these PMs. It provides inspiration and direction for the topology decoupling optimization of
other multi-loop complex PMs.
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