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Development of a High-Precision Milling Machine Using a Five-DOF Controlled
Bearingless Motor

Asama, Junichi

3,000,000

1 2 0.37

.25%

We focus on a five-degrees-of-freedom controlled magnetically suspended motor
that has high-precision positioning and high-speed operation for a micro-end milling machine application.
The electromagnetic disturbance, however, induced by the motor drive has influence on the positioning
accuracy of the magnetic suspension. As a first step of this study, torque ripple reduction of the motor
is investigated. We ?ropose the uniﬂue winding arrangement for a 2-pole/12-slot permanent magnet motor to
minimize torque ripple. The proposed model has primary (a turns) and secondary (b turns) windings in one
slot. We theoretically demonstrate that the primary 6th harmonic component of the torque ripple is
minimized when the winding ratio is b/a=0.37. We built a test motor. The measured torque ripple of the
6th harmonic component is significantly decreased to 0.25 % of the average torque.
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