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Parameter optimization for ground suspension coils in SC-EDS systems

YU Qingsong, YU Miao, LI Kai, YANG Jing, SHAO Nan

(Maglev Research Institute, CRRC Changchun Railway Vehicles Co., Ltd., Changchun, Jilin 130062, China)

Abstract: To optimize parameters of ground suspension coils in superconducting electrodynamic suspension (SC-EDS) systems, an

analytical calculation model for electromagnetic force was established in this study. The effectiveness of the model was verified using ex-

perimental data from Japanese literature. Based on this model, the influence of suspension coil parameter variations on the electromagnet-

ic force was systematically investigated. Results show that when the suspension coils are 400 mm long, the peak suspension force is max-

imized and the reluctance force is minimized, and the maximum guidance force is provided when the train undergoes lateral displace-

ment. A coil geometry with a larger bottom and smaller top helps to increase the peak suspension force. Under lateral displacement condi-

tions, the guidance force is increased by reducing either the suspension coil width or the coil clearance. Increasing the cross-sectional area

of the suspension coil contributes to increasing the peak suspension force, reducing the reluctance force, and improving the guidance

capability against lateral displacement. These findings provide a theoretical basis for optimizing suspension coil parameters and offer

data support for future dynamic calculation.

Keywords: electrodynamic suspension (EDS); suspension coil; electromagnetic force; analytical calculation; optimization
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