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Electromagnetic Vibration Analysis of Dual Three-phase Permanent Magnet Motor

LIU Chao, WANG Shanming*, HONG Jianfeng
( Department of Electrical Engineering, Tsinghua University, Beijing 100084, China )

Abstract Multiphase permanent magnet motors are widely used in high-performance and high-reliability
propulsion systems, such as naval electric propulsion, because of their advantages of high efficiency, high power
density and small size, as well as the ability to realize low-voltage high-power drive. In this paper, the
electromagnetic characteristics and control scheme of dual three-phase permanent magnet motor are studied, the
simulation results of the magnetic field, current, electromagnetic force and electromagnetic torque of the dual
three-phase permanent magnet synchronous motor, as well as the electromagnetic force and vibration performance
results under the action of PWM harmonic current are analyzed. Experiments on a 100 kW dual three-phase motor
are conducted. The results of the study show that the performance of dual three-phase permanent magnet motor is
superior to that of three-phase permanent magnet synchronous motor. An accurate, reliable and fast finite element
downscaling model of the motor is established. Based on the model, the influence of parameters on motor control
performance is explored. This study provides an important reference for the design and optimization of dual
three-phase permanent magnet synchronization motors.
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Fig. 4 Simulation results of radial electromagnetic
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spectrum under inverter power supply
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Fig. 15 Vibration acceleration spectrum around 2 x
switching frequency under inverter power supply
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Table 1 Current fundamental wave and harmonic
amplitude under different P/ parameters of velocity loop

1 1000 1000 67.8602 1.5295 1.064 2.6355
2 1500 1000 67.8221 1.5184 1.0785 2.6350
3 500 1 000 67.8886 1.5266 1.0649 2.6358
4 1000 1500 67.8102 1.5218 1.0727 2.6356
5

1 000 500 67.7895 15219 1.0692 2.6352
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*2 BIRILAEPISHETEREER. EEEE
Table 2 Current fundamental wave and harmonic
amplitude under different P/ parameters of current loop

FE PR E;EIT BT J&E2fo S 2
1

Kp WU W N
1 12 500 67.8602 1.5295 1.064 2.6355
2 18 500 67.8826 1.5443 1.0420 2.6317
3 6 500 67.8596 1.5254 1.0793 2.6360
4 12 750 67.8675 1.5286 1.0631 2.6361
5 12 25 67.8476 1.5252 1.069 2.6358
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