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Characteristic Simulation of Linear Eddy Cur-
rent Braking System of High-speed EMU
YANG Liqgiang, XU Kaige, LIU Saisai

Abstract A mathematical model of eddy current braking
force is established based on eddy current braking principle,
and the LECB (linear eddy current brake) 3D simulation mod-
el is established using ANSYS Maxwell software. According to
control variable method, the influence of factors such as train
speed, air gap, excitation current on eddy current braking char-
acteristics is studied, and the electromagnetic characteristics
under common braking and emergency braking conditions are
analyzed. Research results show that the linear eddy current
braking force is obviously affected by the speed. At low speed,
the braking force rises rapidly and reaches the amplitude, and
then decreases and becomes stable as speed increases. The ex-
citation current and the number of excitation coil turns are posi-
tively correlated with the linear eddy current braking force,
while the air gap and the conductivity of rail material are nega-
tively correlated with the linear eddy current braking force. Un-
der the same conditions, the braking force generated by the lin-
ear eddy current braking system with excitation coil material of

aluminum is larger than with material of copper.
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element analysis; control variable method

First-author’s address Xuzhou Metro Group Co., Ltd.,

221018, Xuzhou, China

LRI U Bl R — PR RE A5 5 B 2 )
BRI T M Bl i 7 5K, AR 8 T AT AR AR RS E |
AIRE I B0 77, 8 W iR 91 4 b — R B Y
W7 R (AL ) Bh R G2 5 A
SBRAF R R, A8 B ARAS 2 4 n] 58 A i 3 0
MR 3 R G A IE W S HGE R

KT LM 2 AT, B N AR5 B AT
ARG 5007, EER M AGV (=i 4
2 B 4is 0 = AR R 1 Bh RS AT I B, 2
S ZEE AT LR 200 ke/h DL s, 45800 301 2 g et
B A F 20 kKNUY g E A 1985 4F T 4R 1E
ICE-V (IR IR R R4 42k ) 1008 42 b kA7l 5
454 ICE-V 50 4 1) [n) 8 ) vk [E) AGV 1) 4 1 4
9, [ 2\ F)AE ICE-3 (12 [ 5 2 3 441 ICE 1Y
55 AR RIS 4 ) ek R I 2t R UL D 3h R GEadE
T IREIHES T RIFr R, Hubs g R,
ICE -3 550 2= o8 FH 4 1 i 0 il 3 2R G2 647 1 ST
Aol 5l R TR, L Bl ) BE AR R AR E K
S T 2 Ty 23R D) R B R 6 4 el R %) A Ak i AR 4
CEARLAY AT DA B 2R ) (H M T i il sh #4171
Tar E0 ECEE S W 3l = A I B e IRAR 20 X R B 2
LRI i BB R B e BRI TR R R
1964 4, H A 2 i (7 T8 2 e L b o — 4 v 4k
B K2 550 km, e PR AT 3k 210 km/h, K
296 4 )5, HARFF R TE B T4k LT — R AL MR
TSR, 1990 47, H A XIF R B9 HL 14 104 3 il
AR BE TR I H BB . H A 7R Hw 4 42
3z ] 3l 5 s S Bh 4R B B A 3 R G itk
FT Bl , 5 4 1 464 SR P e 2 R0 30 i 1 3 R el

o1 -



HLHIZh RGeS IR R i S 78 51 4 b 9 g
DI AW 7E46 45 1 0 A e i AL i il 2 5 25 <
WIS A sh 7 RAT Z AR . SCak(8]
DL A BRICEE R a4 S TR Bh F1
IR H 2h Sy ih 2. Bz & T LA, Bl
YRR, HR 3h 5 B S RS 1)
(AR A I A v ) S5 5 B A ik B e K. SCHik [ 9]
XA TR B AR HEAT T 20 B, SR B L 3l 1 2
K, oM TR S E0A A X i 3h 1 i sg . Sk
[ 10 ]I FHAE [ TROT HURE 775 42 00 26 P I It il sl 2
SR S S p e R 53] T 6 3 1 BE S
ARy Z. SCERI 1T R FEUETTE T
SRR B ) 5 R Rl I OB B AR R
GRS Rt Ol IO TR/ W S i B N E W Vi)
FLISTE T ST M B M. B LRl 2k
PR T 2 R g8 AL i B 71 5 BRI R W] =
A K, IHIFTEAS [R] S5O0 26 IR i 3 R G2
A ETD QN

ARICGE T ANSYS Maxwell {5 58 X5 2Pk T4
T B R G AT B AT T PRI R B R
GEAEANTR A2 SRR Dl R PR A B il ik £ P I 5 P
FEAI B KN, S 2t i T B 2R 4R TR
WK 52%

1 SRR H RGN FEE

FE R A A 2 108 U ) 3 R 2 R L R R
MUIMR G ALY . FLRE R A G2 5 AR Ji o | Jih i
PR G , L v Jah i P Ak P G D P K 4 P RN
D AL R e — i el T B3 UL L 22 7 45 20 1
Jh i LRGSR SN TA T AR 8 AR, e
VI AT I R B N-S-N-S” A2 e HEF . M
G ZE R PR 8 O 1 3l R G itk AT i s i, S
LR A 1) B S AN B RN I T IR A
ARG 208 Rl 3 BELAR DA H g 2 7= A 1
YAk i SR B RE A AR = A 2 A 1 o
Horp— A ) B ) 23 BRLAR B 4242 2y, AT 2K 31 5
R E

F T2 M T I ) 3l 0 B TR R B AR 2 A
P2 PRI, AR SCRR 6 48 P W 300 1 2 2R G 9 T AR R
PR HAEAE T00 T 19 T AR AR, R R B 5 BT i
XoF iR U W S AT A L 155 £, 2 7 A S 4 M 3R O o 3
FIREARR . 1 R R ) Bh g s 2
AT, R 5 A 22 (R4S B P 6 [ B, Fl T R A

..

TR 22 PB4 [ s A ) EL XA, AT e A i 1
F L REATL BT , RS 22 A A 25 A0 — X A 47
3T o

BT il shig s 2

Fig.1 Diagram of linear eddy current braking magnetic field
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Fig. 2 Simulation model of linear eddy current braking system
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Tab.1 Simulation model size of linear eddy current bra-
king system
#iFE R~k
Bl 115 mmx75 mmx110 mm
Jil i 2% Rl 170 mmx 130 mmx 102 mm
fEe 1 460 mmx130 mmx40 mm
T 10 V9 i B 35 mmx 130 mmx110 mm

A (L)
DPRUEDS ORI T 530 1) 1 ffy 2, XA L E A T
#l73 5 o LI R i 3 RGeS AR B ™ A T
T, BT LA B 2 30 BR AR IR TR B A7) oo b
T IAL i 3l 2R 8 WA ) 23 RN 1A 3 B o

182 mm

B3 Lotk il s R GG i

Fig.3 Grid division of linear eddy current braking system
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Tab.2 Experimental parameters of braking characteristics
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Fig.4 Curve of braking force changing with speed for differ-

ent excitation currents
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Fig.5 Curve of braking force changing with speed for differ-
ent air gap lengths
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Fig. 6 Curve of the number of excitation coil turns influencing

braking force change at different train speeds
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ent rail electrical conductivity
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Fig. 8 Curve of braking force changing with speed when

adopting copper coil and aluminum coil
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Fig. 11 Nephogram of eddy current braking system magnetic

field distribution with excitation current of 95 A (ur-

gent braking condition )
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