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The Study on Shield Moving ECB with PM for Application of Railway Vehicle

o] & ' .3}

hul

CIE IR I

(Chang-Mu Lee - Kyung-Hee Han - Yu-Young Choi)

Abstract - The railway ECB(Eddy Current Brake) is used for high speed vehicle of railway like as TGV, ICE, JR-500
because it has stable braking force at high speed. But it is not effective at low speed and it is difficult to save energy
due to the excitation of electro-magnet. Although ECB with permanent magnet is used for roller-coaster, it can not

control the braking force without clutch.

In this paper, the shield moving ECB with PM is proposed for application of railway vehicle. The angle of shield can be
changed for various braking force. It changes the flux amount from PM, then the braking force will be reduced. The
brake of 800W is simulated by using the software, “Ansoft Maxwell”. The characteristics of braking will be shown by

the shapes of magnet, disk and various speeds.

Key Words :

.M 8

Asd2A = A, AsuAA, AsHAE2 7T +
Ak 4 AsFHo wel E53H Drum Typed Disk
Typeo] o dutxorg #d F37}F & Disk Typeel Al
& o] Drum TypeRth =31 A% WAl A& FHs 2te

&
AT, S71AE, AeATor &Rk I A

o
2 Al e EHAE, AAE, ddFAE] A
]

om, Z1AZ wisfAel A= & (Hand) A Fel Atk Al
TS BRelE YR E AEFH] A F nliieA A
g AHE ol&she WY HFH ofEetA o= v
2 A er uFm old g ERes ofy Iy Zon,
o wel 747 Abgsks F4E dEdnh HZoes 7]
As (@ AAA ST s7AE] BEAol F2 ARH L

-+

Corresponding Author : Korea Railroad Research Institute,
Korea.
E-mail: cmlee@krri.re kr
# Dept. of Electrical and Electronic Engineering, Halla
Univerity, Korea.
#*% Kinemotion Co., LTD

Received : October 21, 2014 ; Accepted @ October 30, 2014

QTR S 0| &8 Shield moving® AXF M S7|e| BEAI2H AT

Eddy Current, ECB(Eddy Current Brake), Railway vehilce, PM(Permanant Magnet)

SIMHE

RN HIIHE ;
(Regenerative brake) %mv? "
HEHs
(Dynamic brake) JF
S4EFOAI -

(Eddy current)

IHHS SERS
(Tread brake)
CIATRIS(XHE XHE)
(Disc brake)
HIE & Al IS 018 — AHZ HLHS .
N
—E olE 08 — IR EXAS - ]
29 0|8 — 3UMES

a3 1 Mg =

Fig. 1 Braking Methods

e

O3 2 2R HES 24
Fig. 2 ECB Methods

FAAEBE A%, T Agsn g FEA
ABA2HE oW AHS7I0E goR T 91y
of WEANLINE Braa, PzaM, o
AAsHE Frrel UF Ax, w& FARFHE
Fa /R R e Astel ol wasE A

Al B2 AAAA WA 22 nAE, s/



HM7|&s=2X 63 125 20144 12¥

>
i
2
=
=
ol
&
p
rlo
B
L)

o oy |l
Hoox |
o
i
k1
>
2
L
ol offl

13
5
ig Rl
)
il o
oL N
:?% )
= L
rr o
fu e lo

X T
B o
2 of
oo
_?L

o K
X9,
o
o,

2L e
_°|L
N
2o
=
offt
o

]

4

1

k1

2

oo

Lis)

K

30,

.

oy

S

B3

offt

N

il
o 2

X0 I
° 5o

to
oY
u
)
I
o
[\
)
m\l
o,
i)
[
o
)
*
o
mo
2

W ol

o
25
L
=
o3
e
i,
o,
=
T 4

= (o
kY
—r
2
fz
o
Moo
o
o M
2
U ot
2
of
N

e
=
>
X, O,
[

r
Y
2y
>
>
o
=2

3]

-
=
ol
=)
>
W
Ny o
o 1y 2

k"
T
— M
T
)
JE
o

0
ol
-
2

]_

Elias=Aee
2
B o o
=L
Hu
o
o
o
>

a

[e3

2L
oo

oL
o2t
=)
e
=
fi
)
offl
)
)
o
o
i,
i
ol
2

ANe oz od AN FEA
A AAe FATE A5, AR

wol U defe] o)
19908 0) 4 EAH o] 8 Ao

AR
o
= =
lo ool
é"_moi_&iz

I O R O U= (o G-t

Hui
RN
it ﬁ
i
2
_0|L
u

=

e

>

oftt

N

i

=

o

2

x 1o

Hu
;mlmé

N

S
o oo =2
R o
o o

)
-°,

ol offt

[

=

D

=

e

[

— [l

¥

SUNNI

S

o 2
2

off

o rE
x [k ol
oy
o 5
2 2 2
12
o)

R

30

o

@3 g ee "ask e

A2 Agssh oluA Aok 9% AR ABYHoR
Aol obd GPAM S AET SR nelolart e
22E Fol ASHVE RAT AFES 2T F g

@A 7} qlek

¥Rl E | SaFAEY B4 Adsnn
QFANE oG ShieldE P AFORA ool Do
Hogla, ABY xAde] 5@ ARe Fxe
%

4, Shielde] el 5o e ABrle 54 AT B
dol e Bal AwBomy Aw AxgelAd H§ s
e ol az} F

2.1 MetE oM F SV HeEl ¥ A=
B oE=RdA AAE AF7] e A8 ddR7 AF

Aire 2dlzo] WA o
2t A& A5 L 9t ATEIES WA I =
A2 52,

AE7e T2, & nAR TFxU HAe] Fxo W
stell wel AF7le] Aol 247 th2A YEidte AME S
AR REA S A R R G 4 glE Aot} 7]
& Yz=ay gxdF As7e A, 1 El
TAE Agols 2 BEa AV|S AAF 7] Yt A
Zo} ALl o AAYE XA E 7IAA FHAE F7)

1738

5  OELE
a9 Yo sl AAsH: B SEd AEY 540

Disk rotation

Shield
a3 3 Shield moving AEFHS7| & 2H(Fuatgh

Fig. 3 Shield Moving ECB (Axial)

PM
(pole 1 S&N)

 Disk(eddy current)

32! 4 Shield moving 2gAX FH S7| & AHE atsh
Fig. 4 Shield Moving ECB (Transverse)

Magnetic Flux Path

»m
i - Yoke |
T i B T ..
| I = Disk(eddy current)]
i —————————
m Wl

g 5 ™MF MS7]2l Shieldoll oSt ME=2 Mo a2
Fig. 5 The Principle of ECB (Transverse) by Shield Moving

a9 3% 28 4= A nA 282 Shieldd T
Z5 Jei a9 5% @R AEv|e g 4
A mbgE A5 Ao 988 Jerdt Il B\
o} o] B =RoA A¢tst Shield moving®d SAF AF
719 mARe] HaE gpaAA e ANARIE BRFE ()Y



gus A Hw Ad AEES 2 N4, Shields =
Astel GFANE F AW @9 A7NF2E 20 w9
AFHol gasts Yot We| TAge T L @
FolFe FAg va JrjHon e At avBnR o
FAYG AAFE Yokeol A7 AGT FH 4SS AL
S gom, JTANNDAA BAFE 44 Disk® F
shste] AT Yokeol F2E TS Fal el
o= A7 Aol Ao HzE YA Bk,
22 Mot oM F Mol Mwe X MA watole
B oERAAE AT A%/l dud g 49
S SRR A A7 WSS TA £ AE A%
A HPH E3 BHL dehin], EASYL ANnE 5
e TS :

= Swol A GTAN T
5 ¢ Disk 01]/\14 x}*mc Bt agan o oz
Fdstd A (2)9F 2ok 9714 Air-gap> TS5 4o, ¢
239 AL Disk_Tko| T}

. (MMF)

B=n, (Airgap+Disk_1k) )

2B FAFEE J = dAINH o =AE&EH o
= HA49 £22 Yepdd,

. _ (MMF)
J—O’BU—O’/LOWU (3)
(MMF)? .

F . =0 - Disk_Tk 4)
Disk = 7o (Airgap+ Disk_Tk)* (s ’ » (
FEAL] AFFE T e AFEe Ry
s+ Disk_Tk( s =& WA Floy,, & wdte] 2848 S

gom AEs o] JAEEZ Uy F Fo
A (Wl B2 Disk_Tk= Airgap 4wl 3

HY Airgapd Disk Tk & T g%sL

D2 ¥ Adirgapst Y223 T ek 3o

W Disk_Tk= Airgapi= 77} sl 1 0H34].

g5 A AsHE A7) 9g Disk Ao A

teel 4 (5)sh el Folstel a4 sk rHsl.

2~

2=
b= 9l
=

~
fr
b

2
=1

L Hgte os] BAHE dRF de
v

r 7H7 Diskd] EAHE, $%, ASUE, wde 1

A FXAM S ol st Shield movingd 2bd

Trans. KIEE. Vol. 63, No. 12, DEC, 2014

B, A (6)~(8)2 o]& o] &3

A5

o

Oy 6olA dvERd Rl ¢}
ANAL FE(CwelH, Yokeot Shield®
ATAAS NdFe3sE AR&alsith. 2 Aol A
800[W]u Shield moving® <¢+AF A571e AA I

Magnet Ro Ri
Angle m’ —

Yoke Ro - Ri

Magnet_Tk

a8 6 Yoke2t ¥FAIMe
Fig. 6 Main Design Parameters of Yoke and PM

F2 u2io|H

Yepd o

(6)
(7

8)

A7 LA Sk= Diskd
AdE HFe)oltt

A
2

E 1 Shield moving® 287 MS7|el =2 M7 Z2io|E
Table 1 Main Design Parameters of Shield Moving ECB

Symbol Machine Parameter Values | Unit
Spread angle of Eddy
Eddy_Angle current 120 deg
PP Pole pairs 3
Disc_Ri Inner radius of disk 20 mm
Disc_Ro Outer radius of disk 100 mm
Disc_Tk Thickness of disk 10 mm
Airgap Length of Airgap 2 mm
Shield_Ri Inner radius of shield 20 mm
Shield_Ro Outer radius of shield 100 mm
Shield_Tk Thickness of shield 2 mm
Shield_Angle Spread angle of shield 10 deg
Shield_Gap Length bet\giesin shield and| 1 mm
Magnet_Ri Inner radius of magnet 40 mm
Magnet_Ro Outer radius of magnet 80 mm
Magnet_Tk Thickness of magnet 5 mm
Yoke_Ri Inner radius of yoke 20 mm
Yoke_Ro Outer radius of yoke 100 mm
Yoke_Tk Thickness of yoke 4 mm
Angle between each pole | Eddy_Ang]|
Angle PP pairs le/PP 40 deg
Angle_Pole | Angle between each poles Ar/lzglgf)PP deg
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