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Interaction Analysis Simulation of High-Speed Permanent Magnet Synchronous Motor
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Using a high-speed permanent magnet synchronous motor, Electromagnetic Field-Circuit interaction analysis is described.
In general, product development of a high-speed motor requires shorter motor length of the rotation axis because of motor
shaft vibrations and the installation location. In other words, the motor edge winding cannot be disregarded. Therefore, two-
dimensional Electromagnetic Field-Circuit interaction analysis, which limits the simulation model, has a problem with
accuracy. In this report, three-dimensional Electromagnetic Field-Circuit interaction analysis confirmed that the result of this

interaction analysis and the test machine corresponded.
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Fig. 1 Development process of motor-drive system
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Fig. 2 3D analysis of motor model
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Fig. 3 Motor parameters for interaction analysis
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Fig. 4 Interaction analysis model
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Fig. 5 Wave form output with interaction analysis
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Fig. 6 Test motor
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Fig. 7 Wave form output of test motor
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Fig. 8 Motor inductance calculation results
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Fig. 9  Analysis method of core loss
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