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A novel modeling method for radial suspension forces of AC magnetic
bearings

ZHANG WeiYu & ZHU HuangQiu

School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China

AC magnetic bearings have potential application prospects in high speed situations and low-speed lustration conditions with the
advantages of no friction, no wear, no oil lubrication, seals, and low cost, low loss, long life and so on. For overcoming the
shortcomings of modeling on radial suspension forces for AC magnetic bearing, such as imprecise model, and lack of directness and
generality, a new radial suspension forces modeling method of AC magnetic bearing based on Maxwell tensor method is proposed in
this paper, which makes modeling process accurate, direct and universal. The mathematical model of suspension forces for two degrees
of freedom of AC hybrid magnetic bearing (HMB) is established with this proposed method, whose expression of suspension forces is
proven to in accordance with the expression established by equivalent magnetic circuit method, (the only difference is the coefficient
between them), so the correctness of the model and the feasibility of the method are verified by the results. Finally, the control block
diagram of experimental system according to this model of two degrees of freedom AC HMB is presented and some related
experiment is designed. The correctness of the suspension forces mathematical models of two degrees of freedom of AC HMB is
verified by the experiment and the experimental results show that the proposed modeling method is more accurate than the equivalent
magnetic circuit method.

AC magnetic bearing, suspension forces, mathematic models, Maxwell tensor method, modeling
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