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Design Procedure for a Bearingless Motor with Asymmetric Structure and
Investigation of its Intelligent Functionality
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The aim of this study is to establish the design method of novel
magnetically levitated bearingless motors with electrically and mechanically asymmetric structures.
The conversion method of a three-phase brushless DC motor with concentrated winding into four-phase
bearingless motor with electrically asymmetric winding configuration has been proposed, based on the

magneto-motive force distribution. Additionally, a three-phase slotless bearingless motor where
torque and axial suspension force are actively controlled by only one three-phase inverter has been
proposed. The rotor of this bearingless motor has mechanically asymmetrical magnet structure where a
part of magnet is twisted by electrically 90 degrees. The finite element method calculation and
experimental results have verified the effectiveness of the proposed method. Furthermore, a novel
bearingless motor with asymmetric air-gap where radial force and torque can be generated with one
three-phase inverter has been proposed.
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