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Modeling and Workspace Analysis of RPR/RRPR Spherical Parallel Mechanism

LIANG Shi-jie, LI Rui-gin, MENG Hong-wei, MIAO Zhi-ying, ZHU Jia-bo
(North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to propose a RPR/RRPR spherical parallel mechanism, which can be used for inkjet printing
and engraving of spherical outer package. The mathematical model of RPR/RRPR spherical parallel mechanism was es-
tablished. The solutions to forward kinematics and inverse kinematics of the mechanism were analyzed. According to the
kinematic analysis, Matlab and SolidWorks were respectively used to draw the reachable workspace of the reference
points of the mechanism when its two branched chain supporting rod was under different angles, and the change law of the
reachable workspace was analyzed. The results showed that the RPR/RRPR spherical parallel mechanism was in a sym-
metric reachable workspace, and the area of reachable workspace was increased with the increase in the angle of the two
branched chain supporting rod. RPR/RRPR spherical parallel mechanism is used for inkjet printing and engraving of the
spherical outer package. The structure is simple and has good working performance and a larger workspace, which can
improve the efficiency of inkjet printing and engraving process of the spherical outer package.
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