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Parametric Characteristic Simulation Analysis
of High-speed Train Linear Eddy Current
Brake

XU Lei, LIU Saisai

Abstract Objective; With the rapid development and con-
tinuous improvement of high-speed train operation speed in
China, the braking system of high-speed trains is also facing
higher requirements. Linear EC (eddy current) brake, charac-
terized by its independence of wheel-rail adhesion, absence of
wear, and smooth braking force, holds great potential for ap-
plication in the next generation high-speed trains in China.
Therefore, the linear EC brake influencing parameters are ex-
plored and their characteristics are analyzed. Method: The
main influencing parameters of linear EC brake are determined
based on calculation formula derived from electromagnetic the-
ory, including train speed, excitation current, and air gap. Fi-

nite element simulation method is employed to investigate the

.82 .

effects of different speeds, excitation currents, and air gaps on
braking force and vertical electromagnetic suction force. Re-
sult & Conclusion: Simulation results show that under differ-
ent braking conditions, the EC braking force can maintain a
relatively stable characteristic within the studied speed range,
while the vertical suction force decreases as the speed increa-
ses. Both braking force and suction force increase with the lar-
ger excitation current and smaller air gap, while demonstrating
a higher sensitivity to changes in excitation current and air gap
at lower train speeds. Within the studied range, the excitation
current has a greater impact on braking force than the air gap
does, suggesting that it is more suitable to control the EC bra-
king force through excitation current adjustment.

Key words high-speed EMU; linear eddy current brake; fi-
nite element simulation; parameter analysis

CRRC Qingdao Sifang Co. ,
Ltd. , 266111, Qingdao, China

First-author’ s address

1 #is

B 25 T8 1] g TR A1) A 1 R R R s o
AW R A A ) Bl 7R G T I R
Ko PN AR B TSR F] 300 km/h DL F ], 45
AT ot FH R B 5 2 S SR A B R s
A IR EE 18 R HIG o B A N BRI
R A6 I L, T 28 00 9 ) 2h LA S AR BB A TE G
JCBEARY | R] PR K 3 1 AR A B
S —AX A E i 3 RGO RIE Z — £R
PR T B0 21 2 TC A 5 1) A ) R Y e A A ) A
U7 R IR T Bh A %) 26 BE A R R R A 1
FIR o

PR T sl %) T B R ) P R R RN IR i
T B A2 S AR B A R, SR il 4 BEL A )
s sh, Wi s Bl sh ok . Had fz 8 24
ANFE S g, H X e S50 8 A7 B 4t



LRI 8
BT PRt sl i e O s R ]

Fig.1 Diagram of linear eddy current brake installation

position
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Fig.2 Diagram of high-speed train linear eddy current brake

system structure
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Fig.3 Simulation model of linear eddy current brake system
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Dimensions of linear eddy current brake system

Tab. 1

simulation model
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Fig.5 Field-measured electromagnetic force curves of

German ICE3-type train
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Fig. 6 Curves of braking force changing with train speed

under different exciting current conditions
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Fig.7 Curves of vertical suction changing with train speed

under different exciting current conditions
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Fig.8 Curves of braking force changing with excitation

current at different speed levels
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Fig.9 Curves of vertical suction changing with excitation

current at different speed levels
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Fig. 10 Curves of braking force changing with air gap at

different speed levels
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Fig.11  Curves of vertical suction changing with air gap at

different speed levels
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