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High-precision position control for MSCMG’s high-speed rotor
TANG Ji-giang"** , CUI Xu'?, YUAN Xin-zhu"?, WEI Tong-kun'**

(1. School of Instrumentation Science and Opto-electronics Engineering ,
Beihang University , Beijing 100191, China;
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Beihang University , Beijing 100191, China)
% Corresponding author , E-mail ; tjq 72 @163, com

Abstract: Nonlinear problems of magnetic force under the influence of the gyro effect and moving-
gimbal effect were the main factors that decrease the position precision for the high-speed rotor of
magnetically suspended control moment gyros. Therefore, the characteristics of the magnetic force of
the rotor are analyzed, and a nonlinear dynamic model of the rotor system was established. A sliding
mode control method based on neural network was proposed to address the problem and to improve
the position precision of the rotor. A sliding mode control law was designed. The radial basis function
neural network was adopted to approximate the nonlinear model, while the adaptive algorithm adopt
the weights of the network according to the error as well as guarantees the stability of the system.
The simulation and experimental results indicate that the proposed method improves the position
precision of the rotor to 99% , and the static error is 0. 000 2 mm. The sliding mode control based on

neural network can achieve the high-precision position control of the rotor system.
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