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3D finite element analysis of small SPMSM with skew

Hyun-Min, Cho

Department of Electrical Engineering
Graduate School of Industry

Pukyong National University

Abstract

In general, 3 phase Surface Permanent Magnet
Synchronous Motor(SPMSM) has a same format like a
general induction motor with permanent magnet inside.
This motor could give leading or lagging current to the
AC system. Also, it has more higher efficiency than the
winding type Synchronous Motor. But SPMSM have
disadvantage such as cogging torque which is occurred by
the slot and the permanent magnet.

This paper describes on the 3D finite element analysis
of small SPMSM skew which was used to reduce the
cogging torque. A quarter model and the half period
boundary condition was considered to reduced the
calculation time. The skew angle of the stator slot is 15°
and the speed of the motor is 1800[rpm]. From the
simulation results, it is shown that the torque amplitude of
the skew model was reduced about more 50% than that
of the non-skew model and the flux density of the stator

of the skew model was also reduced.
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