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Development of a bearingless motor with 1kW by three-phase four-wire drive

Fujii, Yusuke
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A one-degree-of-freedom (DOF) actively controlled bearingless motor with 1

kW output was developed. The proposed system has the following properties: (a) the levitation and
rotation is possible with only a three-phase inverter by applying the zero-sequence current to the
thrust magnetic suspension, (b) the bias flux of the permanent magnets for the thrust suspension is
not flowing into the motor stator core, (c) the thrust force is generated even with the
zero-sequence current passing through the motor windings. The following characteristics of the
proposed motor were clarified by finite element analysis: (1) a torque of 2.87 Nm was generated at a

motor current density of 8 A/mm2, and 1 kW output was achieved at 3300 rpm, (2) the passive
?tgffnessdin the radial direction was 60 N/mm and high stable. Finally, the proposed machine was

abricated.
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