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Computation of Suspension Force with Magnetic Circuit Analysis in a Deeply-Buried Permanent Magnet
Bearingless Motor equipped with 2-pole Motor Windings and 4-pole Suspension Windings
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Permanent magnet bearingless motors, which can control radial rotor positions with magnetic force actively, have
been proposed. However, these bearingless motors cannot generate suspension force effectively, because suspension
force flux necessary for generating the suspension force goes through permanent magnets which have large magnetic
reluctance. Then, we have proposed a deeply-buried permanent magnet bearingless motor equipped with 2-pole motor
windings and 4-pole suspension windings. The proposed motor can generate suspension force effectively, as
suspension force flux doesn’t go through the permanent magnets. Currently, finite-element analysis, which needs a
long calculating time, is used from an early phase of designing in order to lead the optimal structure of the proposed
motor. Consequently, the designing requires a long time. Therefore, this paper proposes a new design method of the
proposed motor with magnetic circuit analysis in order to reduce the designing time.

Keywords: bearingless motors, deeply-buried permanent magnet bearingless motors, magnetic circuit analysis,
magnetic equivalent-circuit, suspension force.
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