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Optimal Flux Barrier Design of Interior Permanent Magnet Motor
for Torque Ripple Reduction considering Magnetic Force
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Abstract

Interior Permanent Magnet(IPM) motor has relatively high torque ripple generated by reluctance torque.
Because the torque pulsation has a bad effect on the noise and vibration of motor, efforts to reduce torque
ripple have been studied by changing the motor configurations. In this paper, harmonic analysis of the
tangential magnetic force waveform for the stator teeth is performed to identify harmonics that influence the
torque ripple and the target force wave is generated by eliminating the identified harmonics. The optimization
problem is formulated to fit the tangential magnetic force wave to the target force wave. Preliminary results
show that low torque ripple of IPM motor is achieved using level set method.
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Fig. 1 V-type IPMSM : (a) initial design, (b) design
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Table 1 Results

AgdE 2P 2E YeERd Aol
Z7] 2ol wls| Aol wpel o]
oAl 2
L&A LS BT}

Aol A Huw FFow
27 A W oA

oY o e & O

Initial shape | Optimum shape

Average torque

N 57.2

52.0(8.9% | )

Torque ripple

[%] 204.5

48.1 (76.5% | )
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(a)Initial design
Fig. 2 Flux barrier configuration

(b) Optimal design
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