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Servo System Based on Multiple Parallel Branches

YANG Tianhong', WANG Lei*, HAO Minghui', FENG Tong', LIU Wei’, HAO Shuanghui'
(1. Mechanical & Electrical Engineering College, Harbin Institute of Technology,
Harbin 150001, China;
2. Mechanical and Power Engineering College, Harbin University of Science and Technology,
Harbin 150080, China;
3. North Navigation and Control Technology Limited Ltd., Beijing 100176, China)

Abstract: In order to improve the reliability of the permanent magnet synchronous motor (PMSM) servo system,
a dual-redundancy PMSM servo system based on multiple parallel branches was given, the basic principles of
redundancy design and control driving were proposed. Besides the mathematical models of the dual-redundancy PMSM
servo system based on multiple parallel branches were built, including magnetic chain equilibrium equation, voltage
balance equation, torque equation, mechanical motion equation and the block diagram of current control system as
well as stability analysis. According to mathematical model, the simulation of its failure working state was conducted to
verify the fault-tolerant performance of dual-redundancy PMSM servo system based on MATLAB/Simulink.
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