

FIGURE 1. Arc-shaped spoke type PMs machine assisted by hub magnets



FIGURE 2. the radial and tangential component of magnetic flux density in the middle of the air gap at  due to spoke magnets with (W) hub and without (W/O) hub magnet 


(a)


(b)
FIGURE 3. the radial and tangential components of magnetic flux density in the middle of the air gap of arc-spoke machine due to the sinusoidal armature current(a):  , (b):  


FIGURE 4. The Electromagnetic Torque


FIGURE 5. The first phase Back-EMF

 
FIGURE  6. Cubic spoke type PMs machine assisted by hub magnets


FIGURE 7. the radial and tangential component of magnetic flux density in the middle of the air gap at  due to spoke magnets with (W) hub magnet 


(a)


(b)
FIGURE  8. the radial and tangential components of magnetic flux density in the middle of the air gap of cubic spoke machine due to the sinusoidal armature current (a):  , (b):  



FIGURE  9. The Electromagnetic Torque


FIGURE 10. The first phase Back-EMF
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