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Fig. 3 Closed-loop system of linear decoupling
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Input Torque Optimization of a Double Degree of
Freedom Serial Manipulator

ZHANG Anmin', ZHAO Wu?

(1. Department of Mechanical and Engineering, Luzhou Vocational and Technical College, Guang'an 646000, China;

2. College of Manufacturing Science and Engineering, Sichuan University, Mianyang 621000, China)

Abstract: As for the problem that the input torque of the serial manipulator actuator is large in the executing process,
which leads to the instability of the mechanism motion, a double degree of freedom serial manipulator kinematic sketch
model is created. Using the energy minimization control method, the dynamic equation of the energy control is construc-
ted. Manipulator joint angle, the quality of connecting rod, and the distance between joints are analyzed, then the optimi-
zation equation are determined. Taking the optimization method to calculate the input torque control equation, the optimal
size of the input torque is obtained. Combining with concrete examples, the optimized input torque is simulated in the
Matlab/Simulink software. Results show that compared with the simulation results before optimization, the optimized de-
sign of the manipulator input torque is smaller, the overall fluctuation is relatively stable and the result is better.

Keywords: manipulator; series; double degree of freedom; input torque; dynamic equation; simulation analysis
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