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The combinations of electric motors and gear reducers are considered as typical examples of
mechatronics, which are widely used in high driving torque and/or low rotational speed
applications. However, the conventional design strategy, in which electric motors and gear
reducers are independently designed and manufactured, suffers from inherent disadvantages on
low efficiency, redundant mechanical elements usage, and incompact workspace arrangements.
This talk discusses about the creative mechanism design of brushless permanent-magnet motors
integrated with mechanical/magnetic gear mechanisms to form compact structure assemblies
with desired functions. Several innovative design concepts, including the integration of electric
motors with mechanical gear reducers, multi-speed transmissions, coaxial magnetic gear
mechanisms, or magnetic continuously variable transmissions, are introduced and used to
overcome inherent drawbacks of traditional designs.
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