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Loss Evaluation based on Experiment on Compact and High-speed IPMSM Using Strong

Magnet and Low-iron-loss Material

FERNE B

Interior permanent magnet synchronous motors are widely used as vehicle traction motors
because of their compactness and high efficiency. These motors have been downsized by
making them rotate at higher speeds, but further improvements in power density are required in
the future. The present study attempts to clarify the motor structure that is suitable for
compactness and high efficiency. We compare the characteristics of a small-diameter
single-layered V-shaped magnet prototype (1V-80) and a small-diameter double-layered
prototype that uses strong magnets and a low-iron-loss material (2D-2-80-EN-M) with a
conventional single-layered V-shaped prototype (1V) by actual machine testing. The results
showed that the 2D-2-80-EN-M model can reduce the loss by more than 40% for the 1V model

when the inverter carrier frequency is 20 kHz.
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