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Optimal design of workspace and bearing capacity of
2UPR / UPS / UP parallel robots
CHEN Weijie, CHEN Wenbo

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Taking a 2UPR / UPS / UP redundant parallel robot with spatial three degrees of freedom as the research object,
according to its structural characteristics, the inverse kinematics analytical model is established by the closed vector method, and the
Jacobian matrix is achieved. Based on the limit space search method, the position workspace of the end reference point is obtained,
and the bearing capacity evaluation index of the task workspace is established. This paper expounds the relationship among curing

angle, workspace and bearing capacity, provides a scheme for the optimization of curing angle, which has reference significance for

the multi—objective optimization design of other parallel mechanisms.
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Fig. 1 Coordinate system diagram of parallel robots
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Fig. 2 Workspace diagram of parallel robots
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Fig. 4 Relationship between workspace and curing angle
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Tab. 2 Performance comparison before and after optimization
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