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Kinematic Analysis of Parallel Mechanism Without Parasitic Motion

YE Fan', WANG Kai*, LYU Xianhai*, CAO Yi**

(1. School of Mechanical Engineering, Jiangnan University, Wuxi 214000, China; 2. Jiangsu Key Laboratory of Advanced
Food Manufacturing Equipment and Technology, Wuxi 214000, China)

Abstract: For a type of prismatic-joint revolute-joint universal-joint-2 prismatic-joint revolute-joint universal-
joint pcjoint (PRU-2PRUPc) parallel mechanism without parasitic motion, the kinematics analysis is
performed. Firstly, the analysis of degrees and parasitic motion of PRU-2PRUPc parallel mechanism are
carried out based on screw theory. Secondly, the analytical solution of the motion kinematics is deduced, and
the positive solutions are obtained using particle swarm optimization algorithm, verifying the correctness of
the inverse solution, and using Adams for kinematics simulation verification. Thirdly, the singularity analysis
of the mechanism is performed based on screw theory, and the singularity of the input and output are
obtained. Finally, the analysis of the mechanism is performed based on motion/force transmission indices,
and the performance of the parallel mechanism are plotted, laying a theoretical foundation for subsequent
optimization and application.
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Table 3 Positive solution values

;;;L ¢,/mm ¢./mm g/mm /(") B/(°) z/mm

1 304.968 2 304.9682 276.1283 15 0 140
2 319.258 7 276.128 3 304.8494 0.0860 15 139.999 9
3 319.258 7 276.1283 276.9557 15 15 139.9999
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