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Current development status and key technologies of superconducting EDS
LUO Jun', ZHU Taoning', SU Zhenhua’, QIAN Chengzhi'’, PANG Cong‘, ZHAO Chunfa', MA Guangtong'’

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
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Abstract: Superconducting electrodynamic suspension (EDS) is one of the core technologies for achieving ultra-high-speed opera-
tion of rail transit systems. With advantages such as large levitation gaps, self-stabilizing levitation, and high operational efficiency, it has
become a global research hotspot in the rail transit field. This paper first reviews the development history and experiment progress to-
ward engineering deployment of superconducting EDS technologies in Japan and China, and compares achievements of the two coun-
tries in technology research and development, test line construction and speed breakthroughs. Next, it presents a systematic analysis of
the structural characteristics, performance advantages and disadvantages, and engineering adaptability of three guideway-side topologies
in superconducting EDS systems. From the perspective of theoretical analysis, the paper then reviews the research progress and optimiza-
tion directions for three analytical methods: dynamic circuit method, scalar magnetic potential harmonic analysis method, and vector
magnetic potential harmonic analysis method. Focusing on vehicle dynamics, existing research results on modeling methods, model accu-
racy optimization and vibration reduction control strategies are summarized respectively from three dimensions: single suspension frame,
vehicle dynamical modeling and vehicle vibration control. Finally, the paper highlights outstanding challenges in existing superconduct-
ing electric levitation technologies in aspects such as electromagnetic coupling modeling, optimization of dynamic characteristics, and re-
liability in engineering applications, and discusses future development trends.

Keywords: maglev train; superconducting EDS; topology; vehicle dynamics; vibration control
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