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Analysis of Direction of Magnetization for High Torque to Current
Ratio in Surface Mounted Permanent Magnet Synchronous Motors

Yasuo Mieno, Katsuji Shinohara, Yoshitaka Minari and Yoshitaka Higashi

Permanent magnet synchronous motors (PM motors) are used in many industrial applications

as AC servo motors.

Particularly surface mounted PM motors are most used in a low power

range. With recent developments of magnet materials, their high torque capability makes them

suitable in a middle power range.

In this paper, different magnet configurations are presented to get high torque to current

ratio. And then torque taking the direction of magnetization into account is calculated with a

non-sinusoidal fed current to suppress pulsating torque.

In this case, electro motive forces (EMF) are distorted by non-sinusoidal flux density dis-
tribution and a sinusoidal current produces torque pulsations.

To eliminate these pulsations, an adequate instantaneous current is computed. Consequently

high torque to current ratio is obtained with adequate currents for each direction of magnetiza-

tion.
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