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Analysis and Verification of Linear Driven Parallel Robot
Reverse Dynamics
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(1. The State Key Laboratory of Mechanical Transmissions, Chongqing University, Chongqing 400044 , China
2. Department of Basic Teaching, Zhenjiang College, Zhenjiang 212002, China)

Abstract: Aiming at the question of the dynamic of linear driven parallel robot, based on the geometric
structure model of linear driven parallel robot, the kinematics model of linear driven parallel robot was
established by using the vector method. The inverse kinematics model, velocity and acceleration model of
the linear driven parallel robot was obtained based on the d’ Alembert’ s form of the principle of virtual
work, each actuated torque of the mechanical system moving parts were analyzed with a virture
displacement. The dynamic equation was derived and the affecting factors of the linear driven parallel
robot was determined. By a given trajectory of the moving platform, the torque of the motors was derived
by the back solution, the inertia term which was the most important factor of the torque was analyzed. By
a conical spiral trajectory, through the combined simulation model of Matlab and ADAMS with the test of
load characteristic, the test curve was compared with the theoretical curve of electrical motors torque,
which can verify the correctness of the dynamic theoretical model and the theoretical dynamic equation,
which made the foundation of optimization of dimensional synthesis and trajectory planning of linear driven
parallel robot and also gave the theoretical support for the research and development of the similar parallel
robot.

Key words: linear driving parallel robot; reverse dynamics; virtual work principle; combined
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Tab.1 Structural parameters of linear driven

parallel robot
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