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1. Bearingless Permanent Magnet Synchronous
Motor(BPMSM)
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1. Unilateral magnetic force
2. Controllable magnetic force
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1.Virtual Displacement Method
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1-Maxwell stress tensor
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Abstract

In bearingless permanent magnet synchronous motor, both torque winding and magnetic levitation winding are
placed in common stator slots. When the rotor is not in the center of the stator, coupling is established between
two windings. In most of the researches to be realized about control of this motor, coupling between two
windings is neglected. In this paper, the impression of coupling between two windings on performance of
suspension control system is studied. Simulation results show that coupling between two windings is not
negligible and disturbances such as sudden changing of reference signals of radial displacement components
and radial forces on shaft can displace the equilibrium point of rotor. Furthermore, in this paper with
consideration of coupling between two windings, a proper controller has been designed in order to attain the
desired performance of the motor against the sudden changing of reference signals of radial displacement
components. Simulation results confirm the necessity of coupling effect modeling and correctness of the
proposed method.

Keywords: Bearingless Permanent Magnet Synchronous Motor (BPMSM), Torque Winding, Magnetic
Levitation Winding (Maglev winding), Coupling, Mathematic Model.
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