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Analysis and Research of the New Built-surface and Counter-rotating
Permanent Magnet Motor

WANG Chen, CAO Guanghua, WANG Liang
( Department of Electrical Engineering, Anhui Technological College of Machinery and Electricity, Wuhu 241000, China)

Abstract; For the side rolling of underwater vehicle in operation, and in combination of the characteristics of built-in
permanent magnet motor, surface-mounted permanent magnet motor and dual-rotor motor, a novel built-in surface-mounted
counter-rotating permanent magnet motor is proposed. The operating mechanism and the relationship with magnetic circuit by
the method of magnetic circuit are analyzed. On the basis of this, the finite element analysis model of the new motor is built,
besides, its no-load back-EMF ( electromotive force) and cogging torque are analyzed. The research results show that, with
the change of the relative position of internal and external rotors, the relationships of series, parallel, serial-parallel in the
magnetic circuits of internal and external motors are changed; the no-load back EMF of the motor has a good sinusoidal and
a high amplitude; the cogging torque of such motors, the vibration and the noise is reduced greatly by the oblique pole struc-
ture of rotor, so the new motor can meet the requirements of underwater vehicles.

Key words; surface-mounted ; permanent magnet motor; counterrotating; cogging torque
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