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Fig.3 The analysis of forces acting on the rotor
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Study on Decoupling Control of Bearingless Permanent Magnet

Synchronous Motors Based on Inverse System Theory

Fei Decheng, Zhu Huangqiu

(School of Electrical and Informational Engineering , Jiangsu University,
212013, China)

Zhenjiang , Jiangsu

A decoupling control approach based on dynamic inverse system theory has been developed for the

bearingless permanent magnet synchronous motor (BPMSM), which is a multi-variable, nonlinear and strong-

coupled system. Firstly, inverse system theory is briefly introduced. Secondly, the principle of suspension forces

is expounded, and the state equations of torque force and radial suspension forces are set up. Then feasibility of

decoupling control based on dynamic inversion theory for BPMSM is discussed in detail, and the dynamic

decoupling control arithmetic based on inverse system is deduced. Finally, the simulation results have showed

that this kind of control strategy can realize dynamic decoupling control between torque force and radial

suspension forces, and the control system has fine dynamic and static performance.
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