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Direct Control of Torque and Suspension For ce of
DC Excitation Bearingless Flux Switching M otor with
Suspension Winding

ZHOU Yihao, ZHOU Yangzhong, ZHANG Jing, HUANG Zhengkai
(Fujian Key Laboratory of New Energy Generation and Power Conversion (Fuzhou Univerdity), Fuzhou 350116, China)

Abstract: A direct control strategy is proposed for a suspension winding DC excitation double- inding bearingless
flux switching permanent magnet motor (BFSPMM) with 12/10 pole U-type stator core. First, the influence of rotor
eccentricity on the mathematical model of the motor is analyzed, and a double-winding BFSPMM mathematical model
under the condition of eccentricity is constructed. Then, a mathematical model of the torque of double-winding
bearingless flux switching motor is derived according to the principle of electromechanical energy conversion, and the
direct torque control based on space vector pulse width modulation (SVPWM) is constructed. Finadly, the virtua
displacement method is used to obtain the mathematical model of suspension force, and the voltage vector synthesized
by SVPWM is used to precisely control the flux of suspension winding, thus realizing the direct control of suspension
force. Experimental results show that the rotor can be suspended stably, and the suspension force and torque can be

controlled independently, indicating that the system has good dynamic and static characteristics.
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