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Application of One-Cycle Control Method in Electro Hydraulic
Actuator Brushless DC Motor System

GUO Xu, LI Xianfeng
( Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science,
Changchun 130033, China)

Abstract: The brushless DC motor in electro hydraulic actuator ( EHA) was required to start and brake
frequently, having a relatively fast dynamic response. One-cycle control method was employed in EHA brushless DC
motors due to the disadvantages of the common PID control method in non-linear systems. The one-cycle controller was
used to control the torque output of motors in order to improve the capability of resisting disturbance and enhance
dynamic performance. Common PI controller was employed to accomplish the control of system position and rotate
speed, making system structure simple and easy to realize. Simulation results showed that, after introducing one-cycle
control method in current loop, the system had a better performance in stability and the fluctuation of the motor rotate
speed and torque was smaller in steady state. An experiment was conducted on a platform including 28 kW angle
power EHA and a digital controller based on “FPGA+DSP” structure, whose results verified that the EHA system
based on the one-cycle control method had a excellent performance both in steady-state and dynamics.
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