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Static Analysis of 2-SPR-RPS Parallel Manipulator
ZHANG Ningbin®, XIANG Jinan®,LI Qinchuan* ,CHEN Qiaohong®
(a. Faculty of Mechanical Engineering & Automation,;b. School of Information Science and

Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: 2-SPR-RPS parallel manipulator has one translational degree of freedom (DOF) and two
rotational DOFs, which can be used for friction stir welding robot. In real working conditions, the
external wrench exerted on the end-effector is complex, and is born by the mutiple coupling branches.
Therefore, static analysis of the manipulator is necessary. First of all, the vector method was used to
establish wrench equations. After that, the DOFs of the parallel manipulator were decoupled by adjusting
two rotation angles and the stroke, respectively. Then, the mapping between the configuration of the
manipulator and the constraint or actuation wrenches of joints was obtained. Finally, univariate
parameters were combined again to get complete static wrench diagrams. The research results offer
guidance for driver selection, joint bearing analysis and structural strength design of the 2-SPR-RPS
parallel manipulator.

Key words: parallel manipulator; lower-mobility; static analysis; vector method
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