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Shape Optimization for Reduction of Cogging Torque in Permanent
Magnet Motor by Sensitivity Analysis
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Abstract- In order to reduce the cogging torque in a permanent magnet motor, a method
to optimize the shape of permanent magnet and iron pole is presented. Since the cogging
torque comes from the irregular system energy variation according to the rotor position,
system energy variation is taken as object function and the object function is minimized to
optimize the shape. The positions of permanent magnet surface and iron pole surface are
chosen as design parameters and sensitivity of object function with respect to the design
parameter is calculated. The shape is changed according to sensitivity. Sensitivity can be
generated by methods that exploit the FEM formulation. A numerical example shows that
the cogging torque is reduced to about 10% of the original value.
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Fig. 1 Flow chart of shape optimization
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