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Electromagnetic Structure Design of High Speed External Rotor

Permanent Magnet Synchronous Motor
LIU Guangjun, JIA Baoxu, NIE Yaping, WANG Xiaoguang
(School of Electrical and Electronic Engineering » Hubei Univ. of Tech., Wuhan 430068, China)

Abstract: Aiming at the problems of poor field weakening ability and low efficiency at high speed of the
outer rotor permanent magnet synchronous motor, an electromagnetic structure design method of the out-
er rotor built-in permanent magnet synchronous motor using the rotor sheath is proposed. The structure
has good safety performance and wide high-efficiency area. By changing the structure and size of the rotor,
the torque ripple of the motor is optimized; from the magnetic density cloud diagram of the motor, the
basic reasons for the demagnetization of the permanent magnets are analyzed, and the methods of chamfe-
ring the permanent magnets and back grooves are used to improve the anti-demagnetization ability of the
permanent magnets. Finally, through the multi-physics finite element simulation, the rotor stress and mo-
tor efficiency are analyzed, and the rationality of the electromagnetic structure design of the external rotor
built-in motor is verified.

Keywords: external rotor motor; torque pulsation; permanent magnet demagnetization; rotor structure;

high efficiency zone
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