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Torque tracking experiment of a friction based electro-hydraulic load simulator

ZHENG Dake, XU Hongguang

(School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; To study the impact of mechanical structure on the torque loading performance of a friction based electro-
hydraulic load simulator, the loading principle of the proposed load simulator is described, and a prototype of one-
way load simulator is built. The linear mathematical model of the proposed load simulator is established, and a PID
plus feed-forward controller is designed to improve precision of the torque tracking control without any extra torque
compensation. The impacts of the spring stiffness, the frictional performance of the friction discs, etc on the torque
loading performance are studied experimentally. Then, the experimental studies are focused on the small amplitude
torque loading performance of the proposed load simulator with severe disturbance of the steering engine. The
experimental results show that the friction based torque loading method has no structural extra torque, and can
achieve high torque loading performance. Besides, to further improve the torque loading performance, the stiffness
of the spring should be optimized, the friction disc material with excellent friction properties is needed and the high
performance controller should be designed.
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Fig.1 Schematic diagram of the single-way friction based

electrohydraulic load simulator
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Fig.2 Experimental prototype
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Fig.3 Control block diagram
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Fig.4 Torque tracking results under different spring stiffness
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Fig.5 Torque tracking results under different friction materials
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Fig.6  Small amplitude torque tracking results
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