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Research on operability of SPUS/RPUR parallel robot

Sun Peng, Zhu Yiming, Ye Jiaming, Li Yanbiao
(College of Mechanical Engineering,Zhejiang University of Technology, Hangzhou 310023 )
Abstract

This paper focuses on a novel five-degree-of-freedom parallel robot and presents a method for solving its manip-
ulability under inverse kinematics. Firstly, a kinematic model of the five-degree-of-freedom robot is established, re-
vealing one constraint limb and five actuation limbs. Using the Denavit-Hartenberg ( DH) method and the closed-
loop vector method, the platform constraint conditions as well as the velocity and acceleration mapping equations are
derived. Then, by utilizing the inverse Jacobian matrix, a method combining the robot’ s force ellipsoid eigenvalues
with the manipulability ellipsoid defined by forward kinematics is presented to analyze the platform’ s force and ma-
nipulability performance. This study provides a computational approach for evaluating the manipulability of robots
with challenging forward kinematics solutions, laying a foundation for further research on the five-degree-of-freedom
robot discussed in this paper.

Key words: parallel robots, closed loop vector, inverse Jacobi, force ellipsoid, operability ellipsoid
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