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Torque Ripple Suppression Using Instantaneous Field Control of IPM Motor Based on Permeability Modulation Technique

Kiyohiro Iwama, Toshihiko Noguchi, Masahiro Aoyama (Shizuoka University)
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Fig. 1. Adjustable field principle.
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Fig. 2. Analyzed motor model.

Table 1. Specifications of proposed motor.

DC bus voltage 270V
Maximum armature current 10 Arms
Maximum modulation current 13 Ams
Current density 10 Arms/mm?
Number of poles and slots 8 poles, 12 slots,
Number of armature winding turns 35 turns
Number of modulation winding turns 30 turns
Stator diameter ¢ 148 mm
Rotor diameter ¢ 98 mm
Stack length 58 mm
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(a) Magnet torque waveform.  (b) FFT result of magnet torque.
Fig. 5. Magnet torque with armature current of 1 Asms.
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Fig. 6. Results of torque ripple suppression and

average torque enlargement.
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