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Structure and Kinematics Analysis of
a Novel 3-R(4r) (4r)R Parallel Mechanism

HAN Xiuying, LI Xuying, HUANG Jie
(School of Mechatronics Engineering, Henan University of Science and Technology,
Luoyang 471003, Henan, China)

Abstract: A novel absolutely symmetrical 3-R(4r) (4r) R parallel mechanism with three translational degrees of freedom is
proposed. Based on the screw theory, the mechanism principle of achieving the three-dimensional translations is analyzed,
and the drive input joints are chosen and discussed, and the platform singularity and the drive singularity and the branch
singularity of the parallel mechanism are analyzed. Then, the kinematics model is established, and the analytic solutions of
the inverse and forward positions are obtained. By use of numerical simulation, the correctness of the inverse and forward
position solutions are verified. The research results show that there is no platform singularity in the parallel mechanism, and
the kinematic model is simple, and the forward position solution is unique.
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