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4 — UPS/UPR Parallel Mechanism Dynamic Analysis

Geng Mingchao'>  Zhao Tieshi'? Wang Chang' Liu Xiao' Yuan Feihu'?

(1. Hebei Provincial Key Laboratory of Parallel Robot and Mechatronic System , Yanshan University, Qinhuangdao 066004, China
2. Key Laboratory of Advanced Forging & Stamping Technology and Science, Yanshan University, Qinhuangdao 066004, China)

Abstract; Based on the motion characters of the running cars, a novel coupling 4 — UPS/UPR parallel
mechanism is proposed as a car motion simulation platform. Based on the screw theory, the constraints of
the middle constraint limb on the upper platform are analyzed. The singular, which is related to the
configuration of the hinges, is analyzed using Grassmenn geometry. The kinematic operator function of the
rotation matrix is employed to analyze the coupling motion characters of the parallel mechanism. The
kinematic model of the mechanism is established using screw velocity and acceleration. The detailed
dynamic model, including all the limbs, is gotten by the Newton — Euler Equation on rigid-body. And the
corresponding numerical example is given to demonstrate the above theory.

Key words: Parallel mechanism Screw Dynamics Singular configuration



