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In this study, an in-wheel motor system integrating magnetic multiple spur
gears (MMSG) and multiple high-speed motors was proposed to reduce the size and weight of motor
systems and to achieve higher efficiency for electric vehicles. As a result of the research, it was
clarified through experiments that prototype machine can achieve the gear efficiency of more than 90
% and the gear torque density of 158 kNm/m"3 in the high-speed range up to 42,000 rpm. This
achievement shows that magnetic gears can achieve high speed drive, high efficiency, and high torque

density. In addition, a control method for driving multiple high-speed motors with high efficiency
by a simple and inexpensive system was clarified.
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