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Research progress of high-speed maglev rail transit
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Abstract: The development of high-speed maglev rail transit across the world was summarized
based on the basic operating principles and technical characteristics of maglev trains. The
electromagnetic suspension (EMS), permanent magnet electrodynamic suspension (PMEDS),
low-temperature superconductor electrodynamic suspension (LTSEDS), and high-temperature
superconducting magnetic levitation ( HTS maglev) were compared in terms of their research
histories, suspension characteristics, suspension gaps, suspension energy-consumption levels,
control systems, technical maturity, and state of use. The progress of research on high-speed
maglev in domestic and foreign wuniversities, research institutions, and enterprises was

summarized based on the literature research, comparison, analysis and refinement. The
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principles, technical strengths and weaknesses of various maglev rail transits were compared to
analyze the viability and inadequacies of high-speed maglev rail transit in practical applications.
The technical economy, application prospects and scenarios of four maglev modes were discussed.
Six key scientific problems for the development of high-speed and ultra-high-speed vacuum-tube
maglev rail transit were identified. These include the traction/braking control, kinetics and
thermodynamics, safety and rescue protocol, sealing performance and vacuum pumping efficiency
of tube, wireless communication, and interior environment control. The progress and plan of
research and development in basic research and key technologies for HTS maglev originated in
China were also described. Research results shows that the EMS or superconducting maglev
technology is suitable for speeds between 400 km ¢« h™' and 600 km « h™'. The superconducting
maglev technology can be used for speeds between 600 km « h™! and 1 000 km « h™'. Speeds of
1 000 km *» h™! or greater require the maglev technologies of HTS maglev or EDS with vacuum-
tube. As a prospective study, the technological breakthrough and validation in HTS with
vacuum-tube maglev have profound and far-reaching implications on the rapid development of rail
transit in China and even the world. 2 tabs, 15 figs, 72 refs.
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Fig.5 German TR series maglev test vehicle
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Fig. 6 MLUO002 superconducting maglev vehicle on

Miyazaki Test Line, in Japan
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Fig. 7 Vacuum-tube maglev vehicle developed by
Hyperloop One Company in the United States
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Fig. 8 German EMS maglev vehicle TR0O8 on

Shanghai Pudong Airport Line
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Fig. 9 Manned HTS maglev circular test line of

Southwest Jiaotong University

2016 4F 10 H . v 4 J5 e fy 24 Wl 1E S 3 B
il Ry 600 km « h ! AR PR B 50 TR R
GEut H AR 2 AR B 25 3 0y iR A A A R R
BEH R REETFIBITER RS G RS SR
F— R P AT L UM &Y 2019 4E 5 H L R
RIS AR TT B 2L A 10 Fis (ELR SR AN .

P10 E 600 km + h ! R R TR IR IO AE 4
Fig. 10 Test sample vehicle of high-speed maglev with
speed of 600 km + h™! in China
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Tab.2 Comprehensive comparison between maglev rail trancit and other modes of transportations
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Fig. 12 Load bearing modes of maglev vehicle and wheel/rail vehicle
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Fig. 15 Scientific indexes and key scientific problems of ultra-high-speed maglev system
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