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Design and Analysis of Eddy—Current Braker for High—Speed Train

IR TR S A
(Soo-Jin Jung - Do-Hyun Kang - Dong-Hee Kim)

Abstract - The brakc systems of high-speed train are to be cquipped with three different brake systems, such as
regenerative brake with regenerative feedback in driving car, a pneumatic disc brake, and non-contact linear
eddy—current brake(ECB). The regenerative brake and the pneumatic disc brake are acting on the wheels. Their
achievable braking force depends on the adhesive coefficient, which is influenced by the weather condition and speed,
between the wheel and rail. The linear eddy- current brake gets an cconomical solution in the high-speed train because
of the independence of the adhesive coefficient, no maintenance needed. and the good control characteristics. The braking
force and the normal force of ECB for korean high-speed train are analysed by the 2D FEM(Finite Element Method).
Finally the normal force is compared with the experiential values to verify the analysis.
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Table 1 Analysis condition of the ECB
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Table 2 Design Variable according to number of pole
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Table 3 Definition of design variable b, S¢

Type 1] Type 2| Type 3| Type 4| Type 5
b [mm] 120.1 1145 108 101.7 833
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Table 4 Weight of the ECB according to types
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Fig. 6 Braking curve according to each type per mass
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Table 5 Design result of the ECB
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Fig. 9 Braking force of the ECB according to velocity

80

70
— 60
-4
=
P 504
o
H
w 40 gap 7[mm]
c ap 8[mm
5 30 gap 8[mm]
s
8 .
E 20
<

104

0 T T T T

o] 50 100 150 200 250 300 350

Velocity [km/h]
a® 10 £ #Hsto w2 FMsSEA EolY

Fig. 10 Attraction force of the ECB according to velogity



AAE AR vt B Fol 55(mmlE Aztged oot
o EZ 65[mm]et 55[mmlel did s} 43 55[mmlie] 4

e sdal HaF ABEA 4P ABAL AR
o &mst Mg AL R Bebol Hel M wAR
Gol Eos oA B8, A5 IAY B4 BEgos 4

THE R[mm]» -J “ ’.‘J"é% 8 st Adgkd vl
wab ek g 11 A Ay shEF s 171
(10=) ’\le% ‘—lrﬁhﬂ‘ﬂ, g o12¢ sl R A Ay

b s sleh

ag 11 MzE MR MSExe AMHE
Fig. 11 Prototype of the ECB

70
60
z
X 507 e
[ 4 o
] /.//4/'/4
40 -
-] "
- /A
O 304
= A
17
©
‘.‘5 20 A
< —e&— Width 55mm (gap 8mm) simulation
10 - —de— W idth 55mm (gap 8mm) test
[

T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Current [A]

o 12 HEY A L HEZT

Fig. 12 Analysis and test result of braking force

4. &

Tt

BoeRolAE n&AER dWdF AFFH At 24
Q9 feasds olgsel B4 AMstdon NAES
B & wdF Aol & “EskAch
dzap7 AAe A9 EQY Ao AgAse o 5~
10[%] Aol Sabzh wrstgleh. o3 AFgAel it W
el R wEgd se Azestw Atndch qud 4
7 3} x;zﬂ.ﬂ% 7lmmlel 4% A9 &z 350(Km/hlel
o] BlkNJol 4o it Q- xi MAlghs whEskele
o, 34 8mmlel Aol diEiA e Jont.ra-::— A 15
[kNJol ©t&gg oF & ATk dabA, & s=delA) A
shddst AEEA AAel g Q7 ettt

DAY EE MEYK ALt SHHM A M

Trans. KIEE. Vol. 51B, No. 12, DEC. 2002

1] =8, 2e3 d5dg “254d38 A5 AddAd
73 A3 A es dAsdsd s =+3 7.21-23.

1998.

2] 458, =5H, 4%, 243z ‘usxdd 2
Simulator$ AR AFFA AA" HFH7|RE A

gt 3] =83 7.20 22. 1998

[3] K.H.Ha, ].P.Hong, G.T.Kim, J.Lee, D.H.Kang, “A study
of the design for touch free linear eddy current brake”,
IEEE, Trans. on Magnetics. vol.35, 1999

[4] P.J.Wang and S.J.Chiueh, “Analysis of eddy-current
brakes for high speed railway”, IEEE, Trans. on
Magnetics, vol.34, pp.1237-1239, 1998

[5] J. Lee, Y. D. Chun,
brake for the high speed trains”, IEEE, proceedings of
CEFC'98, pp.203, 1998

“The performance of eddy current

o+ (BE W
19741 99 25948, 20023 3
2 A71E et A,

Tel : 055-280-1484, Fax : 055-280-1547
jsj1105@ hanmail.net

o oSt

E-mail :

Z & #x E #)
1958 99 219 4. 1981d @ A

71getah 9. 19871~ 1989 Fd o
9 dvlesteh AN, 1992 ~

- 199641 =9 DBraunschweigth %%
AD. 19890 ~8 4 g dTd Y

Al (A4 M 71t Mechatronics 17147

Tel : 0551-280 1480, Fax : 0551-280 1547

dhkang@keri.re.kr

e mail !

2 s 3(& ® K

19501 11490 209148, 1973 o] &
o A71Esr &9 1975 AW ¥
B A7IEeSa #AAAD. 1987
Kobeth8: &4 (¥kAb). 1987+~ 1980\
FRA/d e dead Arnd @
A g B A7) AR g
Tel : 053-850-2488
E-mail © dohkim@ynucc.ycungnam.ac kr
663



