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Precision motion control of 2-TPR/2-TPS parallel mechanism

CHEN Mingfang, ZHANG Xiang, HU Kangkang, CHEN Zhongping, ZHANG Yongxia

College of Mechanical and Electrical Engineering, Kunming University of Science and Technology ,
Kunming 650031 , China

Abstract: The end trajectory tracking accuracy of the motor-driven 2-TPR/2-TPS parallel mechanism
under traditional PID control is low due to load changes. Therefore, a double closed-loop control com-
bining servo motor speed loop fuzzy PID control and position loop P control is proposed. Based on the
trajectory planning of the end of the moving platform and the analysis of the branch chain driving
torque, the switching PID controller and the incremental adaptive fuzzy PID controller for the variable
load system are designed, and the Electronics-Multibody joint simulation control system based on SIM-
SCAPE is built. A comparative analysis of the displacement error of the end trajectory of the moving
platform and the driving branch chain under the three control strategies is carried out. The simulation
results show that for the variable load characteristics of the 2-TPR/2-TPS parallel mechanism, the tra-
jectory tracking accuracy of the moving platform under the variable PID control strategy is higher.
Compared with the segmented PID control, the adaptive fuzzy PID control has better dynamic perfor-
mance and higher end trajectory tracking accuracy.
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