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Research on the Design of the U-shaped Electromagnet for
Low-speed EMS Maglev Trains

LI Yun-gang, ZHANG Xiao, LONG Juan, LIU Heng-kun
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The magnetic flux density in the clearance and the structural parameters were designed for the U-shaped

electromagnet of Low-speed EMS Maglev Trains. The magnetic flux density in the clearance was chosen as the magnetic flux

density when the permeability of the iron core material decreased to ninety percent of its maximum value. The related structural

parameters are the length and the width of the magnetic pole, the width and the height of the window, and the depth of the yoke.

It was represented that the length of the magnetic pole has effects on the turning capability of the maglev train, the width of the

magnetic pole has effects on the carrying capacity and the guiding stiffness of the train, the width and height of the window has

influence on the weight of the train, which should be determined by the width of the guide way, and the depth of the yoke should

be chosen according to the principle that the magnetic flux density in the magnetic yoke equals to that in the magnetic pole.

Key words: low-speed maglev train; design of the U-shaped magnet; magnetic flux density in the clearance;

structural parameters
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Fig.1 Installation diagram of the U-shaped electromagnet

of low-speed maglev vehicles
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Fig.2 Diagram of the U-shaped electromagnet in 3D
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Fig.3 Structural diagram of the U-shaped electromagnet
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Fig.4 The levitation and guidance force when there is

deflection of the U-shaped electromagnet
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Fig. 6 Armored equipment system-of-systems

capability evolution ( partial )
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