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Research and design of high-speed PM motor based on IMAG
ZHAO Longtao, YIN Yanjie, DOU Zhongsen
(College of Information and Electrical Engineering, Shandong University of Science and Technology , Qingdao 266590,Shandong

Province, China)

Abstract: In order to design the high-speed PM motor precisely and efficiently, based on the magnetic circuit analysis method

the design of 5kW high-speed PM motor was proposed and optimized the motor poles, the thickness of the PM, the winding pitch

and pole arc coefficient. Through the analysis software IMAG modeling, completed the analysis of the high-speed permanent magnet

motor flux density, magnetic field lines, air force and the motor load torque. The analysis results showed that the electromagnetic

scheme can provide certain theoretical basis for high-speed permanent magnet motor design and optimization analysis.
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Fig.1 The simulation process
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Fig.3 The Grid division
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Tab.2 Impact of the thickness of PM on magnetic density

pi A Ny R W 7 R v i (B R U
£ mm T T T

3 0.609 1.011 0.641

5 0.704 1.148 0.746

7 0.734 1.186 0.774

8 0.734 1.187 0.775

9 0.729 1.180 0.770

10 0.719 1.168 0.761
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Tab.2 The impact of winding pitch on the potential
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Fig.4 The impact of pole arc coefficient on the potential
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Tab.3 The main parameters of the motor
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Fig.5 The magnetic flux density and magnetic induction line
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Fig.6 The motor circuit
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Fig.7 The motor electromotive force
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Fig.8 The motor torque
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