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Development of an ultra-high speed motor achieving both high power density and
high efficiency at an ultra-high speed of 100,000 rpm
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The demand for motors with higher efficiency, smaller size, and higher power
density is increasing year by year. Therefore, by applying a new structure proposed by the
principal investigator, an ultra high-speed motor with four-pole concentrated winding structure that
can achieve both high power density and high efficiency has been developed. The load operation test
was conducted using a prototype machine under ultra high-speed rotation of 100,000 rpm. As a
result, it was shown that the new structure has excellent characteristics in that it can achieve
both high power density 1.5 times higher than the conventional structure and high efficiency. In
order to design the ultra high-speed motor with the new structure, the coupled analysis of
electromagnetic analysis and thermo-fluid analysis is effective in clarifying the relationship
between the loss density distribution and temperature distribution in each part of the motor.
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