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Electromagnetic Characteristics and Mathematical Model of Six-Phase
Permanent Magnet Linear Synchronous Motor *
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( National Key Laboratory of Science and Technology on Vessel Integrated Power System,
Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to analyze the performance of the novel permanent magnet linear synchronous motor
(PMLSM) and achieve the design of motor structure and the optimization of control, the mathematical model and
electromagnetic characteristics are built and studied. The electromagnetic characteristics such as transient time,
saturation characteristic and asymmetry are analyzed. Then the mathematical equations of the motor in the abc and dg0
coordinate systems are established to illustrate the electromagnetic coupling relationship. Besides, the equivalent
circuit are established and the transient operating characteristics are calculated. Finally, the results of the voltage
experimentation and the transient thrust finite element values are compared with that of the analytical calculation. The
results are in good agreement and verify the correctness of the mathematical model.
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