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Development of stator module type vernier motor using innovative technology of
magnetic materials
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Growth of electric and hybrid electric vehicles has drawn more attention
toward development of high power density electrical machines. Magnetic materials used in the
electric machines play an important role in achieving their performance. We have focused on use of
Fe-based amorphous magnetic materials for a new stator module type vernier motor. The Fe-based
amorphous magnetic material has high permeability and low loss, and is extremely excellent as a core

material. However, the amorphous material is difficult to process in the conventional laminated

core structure by stamping. In this study, we clarified low-stress processing method and residual

stress control method and effective heat treatment method in magnetic field through developing the
new vernier motor utilizing U-shaped cut-cores.
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U-shaped cut core




TERM VALUE
Number of poles 10
Number of slots 12
Rotor outer diameter [mm)] 55
Stator outer diameter [mm)] 150
Air gap length [mm] 1
Number of turns of coil [turn/phase] 264
Core thickness [mm] 100
Winding resistance [Q] 0.93
Frequency [HZ] 50 400
Revolution speed [rpm] 600 4800
M agnetization of the magnets [T] 04
Magnet width [mm] 3
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