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Static Stiffness Analysis of a Reconfigurable Stewart Parallel Robot
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Abstract ; The static stiffness characteristics of a reconfigurable Stewart parallel robot were modeled and simulated. Firstly,
the structure coupling-reducing and the variable topology drive of the robot are realized by designing the triple composite
hooker hinge and the prismatic joint that can transform the actuated and passive motion.Then,the velocity Jacobian matrix
of the robot is derived based on the velocity basis point method,and combined with the principle of virtual power,an effi-
cient and accurate static stiffness calculation model is derived. Finally,the static stiffness characteristics of the three recon-
structed configurations are analyzed by using the statics simulation software of SolidWorks Simulation, and the results are
compared with the theoretical model results. The results show that the theoretical results are consistent with the finite
element results,and the maximum relative error is 18.36%. The research idea provides a theoretical basis for the structure
optimization and performance analysis of the 6-DOF parallel robot.

Key words : parallel robot,reconfiguration, static stiffness,Jacobian matrix, principle of virtual power
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Table 1 The position vector of the geometric center of a hinge in a static coordinate system
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