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An Effective Method for Designing Control System of Motor-Driven
Torque Control Simulator by Introducing Position Proportional Control

Guo Hang Chen Kang Sun Li Yan Jie

( College of Astronautics Northwestern Polytechnical University Xi“an 710072 China)

Abstract: We establish the mathematical model of a motor-driven torque control simulator. Under the circumstance
of passive load we suppress the surplus torque by using the position-proportional control and angular-speed feed
forward compensation. We design the control system that includes three loops: position-proportional control angular
speed feed forward compensation and closedHoop PID torque control. We then analyze the time domain and frequen—
cy domain characteristics of the control system. The results and their analysis show preliminarily that the control sys—
tem thus designed can significantly enhance the control precision of the motor-driven torque control simulator and

expand the frequency band of its torque load to at least 25Hz.

Key words: computer simulation control systems closed loop control systems cutoff frequency feedforward con—
trol frequency domain analysis MATLAB position control root loci sensors time domain

analysis  velocity control; motor-driven torque control simulator position-proportional control
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