2y,
Qe
O
A
®
(s
O
L

SWINIIe]N puek lagodsueJa], pue]

HERSAFI|EAIY 7|82 DM (A9 13p)

3cm

0.5en  |2012- 7] &-AE-01 |

(Ax1Y31p)

2.5em 9em

Scm

g 24 500km/h(HEMU-500X)

(#

HEAl
HEA|AE SHAIJ|S T

=
JIElE TN
(0.1cm)
2012 . 9
0.15cm (A1=15p)
MIH}EF 1 C50, M20, Y59, KO)

FHARI|H | BHRHEEI AT
HEARI B/  2a

(AxY 15.5p)
(U4 AHHED)
2 E 5§ ¢ B
SIZHMBEI|I&HIIA

(A3Y 20p)




il
!

p—

3

17

|

71 N 7

3l Al
=1 11

L2 500km/h (HEMU-500X) HE=A] 25l

= "
=

o] 1A
GER EIEENEPLY

e},

_ToH

N

9

2012 .

G

o

,._mo
)
~
g
=
N~

2
in

—

~H

oH
N
0p!
)
N~

O
CIAE
Foob T

79



B34 8 oA

pl o o
N R
— = w (@) m (] (@p)
~ * S22 8 I
[ -~ | D &
Er B e B e
<] R e
T RN T RN
W m.o
K = m o =W _—
R T g s
T —~ ﬂl‘._ JI ‘ﬂvl N . ﬂ AT
peliis s e B || g B
= © B Mo B | on
w| |3 v
I R = - e
< o 5 | & % 00 o0 00 00 || °
S ST e |wEHElpEr| 3 s
a9 =% g T F | N o
| % |2 X
= | = | A S - S
D s o -
= |4 |3 |5 ~ -
IO et e TR R T e LT <r
T = | o N W ga R T | W@
e o T B B | - ok N
= S o
R S T 1)) "
TEH |m| T x| T o o A
ARl I C N e i TR || N
RGN IV o N o S L
Sx (M |T|F| T Gl cdkl )
o} (8 B ~ B (| mﬂ
o 21 = R m T B = >
0 I I R S 54
= + i+ + Do
w 3 3 3 3 A || oF

b1 )

4413

A A
‘—- )

KN
=

3}
| g 7}

500km/h th =

=
=

H, B&AEY S B

= &

T R&D 7#Ao]

el
ki3

9

o
W

|
—~

i

7] 9]
?l‘

)

o
o
il

!

o

o

o}
Lo

H

A

#3714 B, =7t

2=
=

7]

5

RFPE A4

O Al%-3Al 1

7% Nk

O AlF-A] 2 @ 500kphw Alg D AHHEMU-500X) 1%

£
]
£
- B
1H =
4 . 2
o5 E
— 7 —_—
< ..w o
B g 5
R .-
i) o
0N I8 .03
o <B|EZ B
W 5 88
4r ° @
g g 8
Nﬂﬁhmw
E R 1=
,IE;OL - d
o = =
TR B R
= s o
o g S
ﬂ D]
(@]
P
=
e
s
i 3
W B°
%o
iy
o) =
=z O
~




K Nlﬂ_vuw 112 < oF i ~|
dr ®
™ el wx £ -
~ Wy oA il B =
oy BN A ol e :
,%E o . T 7K W K =
) sl —_—
oo e W = - <
—_—
o T4 o=y < o 30 e
Ho T oH —~
i S . o )
~ EO VA 0 < ﬂ ﬂ —_ ~
T 8 % o e G _
I E EW D e K
o ~ | _ ;o_v K N I_ﬁﬁ_
el p PSR e g o R0
< S 5 Yo Y = . mwuﬂ o o il
~ Z.E M — = OL ™~ = HE Z‘_ ,mm.o c.l
seE3TTILEL Td = 5
o W B il T RN
T S o o = 2 % R A =g W<
al7) B o N %o ~ RO ok T = T =
oy x 2pedEE m * E o R
" AR S T T & mow R
ol O K= @ X oo o m T oo K S o Lo~ A
< g ~ =o o o o) <4 ar ® o
< B oy N ool fr o~y X = — = O o T —
o 4 EE® i x o 2T g T e B Ry TR
%%4%%%%@%2% = o R g o
S = = T = o° o0 e S~
w EEPrdeniers & om0 F R A
L — ) —_ oA = - 0 R X
2 A o TP o B B S E = ”axa Sy
— E%uﬂﬁqaéiw.@ ) nhﬂw Ca A et - RV
K A D 4 X X i =K W = o wooo Mo R <!
~ ol wroTo aL Al i e = o . - -
< Y ﬂ e NS N % L = s o
0 T — . ° A o O
T - T 4 BK WS 0 o W, o ﬁo %0 M &= o oz < 17 T Mo Mo w =K o m 4
= o A T ET 2L =M — B @ K oF NN o oo
_:ﬂ N %ﬁ ™ M MY M g Hu_,wl i) > = < A_r.w. " g < Hﬂ it o5 OB o T EK
3 oF ~ ok I = : o R Y9 Y mw o
oo W B o0 X9 gy o B < 2 arow " ) T =
T N o B T 5 < R =R~ F o
G = Gl Ty e mﬂyourﬂﬂ//@gﬁ%%ﬂdﬁﬂmu
T I3iL.iivcEr o® IEiifiiiTiUig
) —_— . ™ 0 ~ |
x = 5 T O T BB = ~ %ﬂ.ﬂr&d%%m@ﬁ I 5
O o o o6 o n o ~ 0 BT o
o O O O O 0O O

a4

=
RS

7}7]

(e}

|

hy2

44

RFP

1

k9
pul

o]z

=

=

1
a-

O IHAlE



7184+ 23

II.

"0

By

2

-

Al Modal Shift

AE A 45% A, 20159 250% A A

3l

TR2 F44 (2011 UIC)

3

&

R

=

2011. 4

=4 2

].

P E~

- F3o F44 wpA- 2E& g (2011.12 500712 A

- HEMU 2] B#l= 7}x] 5007] 2 W=

O 500km/hid A9 7FA|gholl

ojn
gl

0

JJo
_

H)

4 dF 72 =9F 7]

- AAA VENtE 1%

ra
TH
ﬁo
B

_Lmo

4= 98 44 R&D FA T 0

d

OP}\

A ANA] %

L
=

|
)

X
4

=

on
o

™

~
o

T
el

B

2=
=

Ha 7]

R4

3 Al A

=
=

& 7' A

O ¢elvtet= AA 4HA 1

B
Ho

b

430km/h

IE13
=

717N

a3
——UKS—H

= /\] 2~ €l

ol
i
El
o
e

g

5o

S (HEMU-430X) =} %<

!

FA a1

=

7
e

=
B

Jjo
—_

IoH

7% @A % 500km/he AS Al

iy

2=
=

7F 7]

3

] 3L
=

[

: 500kph

7F 1A 534

O A F



- HEMU-500X Al =€l 7ldA A, QA

oy
)
1

ot
oF
wK

rvze)

oy
—_

s
R

wK
.

XO
o

o
o
el
Njo
!
il
‘NU
o

adol=

]
H

=

- oA @AW Roller rig) SE Qe o]

7Y B}

E

E RN

47

X
~

g

O 500km/h &A= Al

O %% 5007]12 283174

71& TN

: 500kphs A1¥ € AHHEMU-500X) 1153

L 2401524

2 %

ol

O HEMU-500X A& <=} A=z

- HEMU-430X& <df 7i=F A7

gt
N

X0

o
BK

N

2} 7

g9

- HEMU-500X A

Flojx~ AA % A&

R R IR

<k

O HEMU-500X Al&<ga} #-2 B

].

a4

O HEMU-500X A



LI L
= AU YA (HEMU-

500X) ALY g N
v HEMU-430X2] HEMU-500X

AEEAN TFEH
vHEMU-5Q0X A|HEA] T Al

Y A3 ANTS AHHOIA
Ao A

9 4
< QYN B YN

(=13
=

I M2

500kph A= AN UG %

HUES 500km/hEd ZIAWE JAUSTH

ANETI g
ZoYOIEA) Ty

—_
K]

v YNFE R NARAAYOF

2 W23 NG MY,

?ﬁ-‘lﬁh'g
| By
vals 35S AT Ul 3y

REL
CHISE NBTI MY B AT

4 ATNBIA T 2 FAAL
O A7/ HAY 4 @27 AFZA)

ol

]

!

el

O A2z =7¢

i
)

EREE

=
B

Jjo
—

B

[——
1o

KN
=

%
fuy

15

3}

fl <] o]

o

Fol o} e}

=
R

RN

HH

=

oH
—

ol WA}
- SElteE o)A

Wheel/Rail

e

-

e
i
)

Ll

R

¢+

B

o
g

430km/h

Al

o

- FEdEes AA 4



A
H

400km/h

Al BT s B

H

0

b
i

el
Mo

400km/h

o =
S &

(HEMU-430X) =}

g3 500km/ha A Al
O HEMU-430X9] 7|4 Edielel 4 7=

=3
=

1 500kph¢] <%

HES 53

74

=
=

S
=l

g3tz <

A
=

O 500km/hd 1149 =k

s AV=

7% S

]

97

3

- 500km/he £X7]53 o5 &

o

S EEINEER

A

]

EIR 4 g

el
=

4r

B, BATEG A2 yAr usk

>~
=

o] xpdste 7]

JJo

1™, 500km/h

5|

3}

o, ¢ AH¥%E HEMU-430X $£&o0 =

AAE e

A

|

Repel 947k

9]

500km/h ©]

% TE

ol

;OD
o
Nlo

SHA

<

2]

A7F glol

=
RN

A =2

500km/h+ ¢



2016

2015

2014
28 AN
@

A BT RS

-@

2013
W AN T

'l
@

o L | w L2
=5 3T Mg 2
ar = | =
1k B IS
ol
T ", glg[z] [=[g[g]s
< a0 - R
£
i 3
WX N..r w._ (ap]
g o
K
< I RIS A R E=S I
K0
TR
A . 10
<) N 2
& | Tl .
= e
s 1 K o |lo|w w0
- ol 70
- = ot .
..... %o [ [®p)
T e W N = o
o e . ~ o
i K
¥ X = N H | 5 T
‘e .uy il mt ]
& m_u Ko | - HN [« B E=2N} 0 lo|lw| o
£ or o ogh =N @ ©1 YT
A o =
2 0 <0
= Kle N
R I L I |
el B & 2 N 3
ag| T| ® B/ D, ?
m_lc.n =19 Kb ™| ol
o T < A .L__Au
o+ ] ol|laln ™| ol |©
5 0 S I A =
b K o iz e
= ¢ fr < <
- i Bl R < < e [ it
- m i B Rl = <’ A Ho | wr | o
F i K Bl Zl = i [E] o |0
_ Hig 2 IF
E Lo xm T p = B x
w  S&F Wb ozd m h Ko | X g
s Hu o2 oz @l 8 ® IH - “
BT Z ke & <o o -




o

=
=

o] AAX

72 A

Py
=

7]

dTEAIe] 2EA

J

=

V.

A 2

o] ZsbxlaL

[e)
4.8

A A 2]

NA gk e WE

Z

1o
E

mu

of

Hol &7k

=

=

AAZF

do
o

o

of AA, Al

-
-

J

=

s -
Zal=r

A7 =

=

=

7% g1

]

gl

fus

<

I

}

p 4

O 500km/hw HLE7]153 o]& &

B

o

el

pub oluel e wE

U

H

70 A

Qs

2=

Fef A ]

[s]

[}

-

1Az A o] 7}

[e)

O
==

S} Ab8HA]

O A= 27

olo
ol

)

—_—
file)
W
el

i



mr

o
or

15
16
17

T] B T QA reererrrrnrseresrsssnisssss sttt

L1 7] E] BT coeerreesseeeeiensse s

1.

19
19
56

NE:

21 =wel 4 A

o
8-

0

0

A

B

79
86

39

89
97
100
101

M
Aoy

]
]

32 $H7
33 $H7
3.4 3}HA|

vzl

%)

)A

oF
b

e

o
G

T teeetecaessssaecaossesassacsssssssasssssssasssnssnssssasssssansas

B A A 7}

ko3
T

g AA =

PN
T

[e
Ris

1

105

35 O oI HE B T ceereeesseenseees et

106

oF
TH

mK

BA
Hr

B/

106

106
108

:II]H %‘

B
gl

4.2 AH-3A)

/\é J—rjr%}; 1;; /\é 347(]31;_

+110

o)
=0

N
o
,mﬂ

ol

ze)

vy

=
Hr

B/

110

51 71<& 7]
52 AT

112

D] ] eoeeeseeessenssenssetns et

2

115

116
117

_10_



7. Q1HEEQ] A E L A Q o] A AR creerrerrn 118
71 AFUA = OTBIEE Q] A B cereerrerertrtentintitit 118
79 FRAPE A Q)AL corserronsstiatsiuniuiisssintsstssiissost st et ettt s sttt 408 119

8. qﬂ:ﬁﬂ% /\}xq E].%]-Aé _714_/\} ...................................................... 122
Q.1 A FN AL BT A wereereerrertene s 122
8.2 T]Zo ] EFTFAD crrerererremerserietist i 125
8.3 ZAA A EFTFAL e 134
84 EFZA] ZIE ZEFh oo 148
85 AX x]%g] E}%/‘j .......................................................................................................... 151

9. FA] RFP L T IFI] T oererererrereesereenesesnessissisissstsiseisisesseesene. 153
0.1 B ThA| RIFP eeeeeeeereresesesesseseetetette e 153
02 A AFAF HIFHFH " J]E AT e 158

l-?_% (x]._E.SH %]_) ................................................................................. 159

_11_



uln

B

~ 19
23
118

B BF(2000K] 7] Fo) ereevererrerereenerenet e

Fol

1

[
=

A

2-6 SWOT -SO/ST/WO/WT

2-4. CRH 500 A|

25 =)

-
it
Iz
Al
Iz
Al

;
Jo

jaze]

X
B
4r
=

j—

yA
)

B

il

M
ol
Ar
™

el

~

22!

119
120
120
- 121
= 125

el

-
~z

—_

T
o
4
o
N

B

H

Y

o

Ay A
it

7}
ER

=]

-

)=

T

7-3 AAE, AlF-AAE A8 ot

7-4 1A
7-5 24

s
Al
-
st

%

i

.
;OO
—_—

N
Ho

o]

127
.-131

84 HEMU-500X Q] AT 7] 8] crererererererererererererererersieieieieii ittt

!

%82 A

131
135

1]

=

hya
ar

136
136
.-137
137

.O
B
o
N
&

o}
oy

—_
b
il

)

22!

Bl
o
N
i+

o)
o

M
il

o

22!

.O
B

o

138
141
- 143
144
145
147

- 145

Fo] HE W BT (000K 7] Fo) eeeerererreereeneenetieseies

R

(2021 7]
— 12 —

=

tERF A5

]
=

=
o

]

} 7

A
fu

= 2 AA €]
A=

8-12 = R AA 9

-ci;l_

8-11
* 814 M-

s
Al
-
it



s

5

HH M e e e e
LS O e e A e A A= « AR A A (A A AN A A A AN A A . A . A e e

1-1 U T2 T GE3 A B e 15
1-2 A7l TLZ I G B eeereernreeeiiei 16
1-3 E%Z: %.{EILQ/] 4:_1;_73;@ A ;ﬂ ............................................................................. 16
1-4 AEH HEOY FHIETE J] B e 17
-1 AA TEHE 14 A 220] T A e 29
2-2 A HEAG FREAAAEIE FEY 5, 2011 L) e 25
2-3 Al HEAG AH(AANE S F2H B3 2011 THF]) e 25
2-4 A MA A D HIEA]AF F T e 25
2-5 ,q];j” ié}%ﬂli Zj/g 74]2] ..................................................................................... 26
2-6 B ~AHF FQATFA ] T AL Th e 27
2-7 F 37 AL ZA9 Modal Shift A 8] ceeeereeremmmmme, 28
2-8 KTX 1% ] = :[131_74]@' .................................................................................. 29
2-9 AR o] AR HZ A Z T A e 30
2-10 ZAETLE G IF(IKTX) erevererererersrsrnssomnteiiiiiitii s 56
2-11 3= J—_’é.:%jf(}(HSR—SESOX) ............................................................................ 57
D—12 KTXAAER] eersreemiiiiniiiiiiiiiiiiniiisitisat sttt 57
2-13 ZFA ) LG 2} HEMU 430X -veerererrrmrsresssemnmeneeiis i 58
2-14 T2 A H G} TGV 140 T-A T vrererererrrmmsrmiieiiti 65
2-15 Z 2 A FH A} TGV 150 AT I cverererremremmeeneeie i 66
2-16 China Star )\] ;(ﬂ J—_yé':og;‘(]_ ................................................................................. 67
2-17 ==2] 500km/h ];joeﬂ;‘(} T T weeee e 69
2-18 400km/h& <1 =&} AW A A}ﬁ_q A A AH] A F eeeereeenieenis 78
2-19 TEH T A 2B 0] 7] Ls Tree(1/4) e 79
2-20 TZEHA T A 2B O] 7] L Tree(D/4) ettt 80
2-21 FEH TR 2 E O] 7] Le Tree(3/4) e ererererrrrrninninisisissssss e 30
2-22 WA T A 2B O] 7] L5 Tree(4/4) - wwrerrrmeerrmreeseiee i 81
2-93 TEALT S FEAL TNA] I Q 7] S5 eerrrererneeeiie i 81
924 ZTEZ7 o] WHE ZF A FF QO e ]9
2-95 Zgl=ulZ o]83 S53] TV FHAH 0] of e 89
2-26 LA LA S B T HBET] L e ]3
2-27 ol Al N 0] HHZEA] AHE A S A 2EH] 74 e, 83
2-28 T A ZE] TR et 84
2-29 A FEAFATE] Z T 7] ceererrrrrrrrrrrrrrrertte s 84
2-30 AT A ZTFX] 7]l o] cererereerrere s 85
2-31 ¥& & xﬂl:é_;é]-;‘(]g] o:ﬂ ................................................................................... 85

_13_



S e e R s
D U U A A A AR o\ Do U o A P o\ o\« U D R O L L

N

2,32 ISSUQ Tree E% ................................................................................................ 87

2-33 7] 2 TN HE 22 ] ] B et e 38
31 ATEAREE H]Z] B e 89
3-2 el " S I ST FEAF s 91
3-3 _g—_}‘\_qj%} g.g ?l:erErE ........................................................................................ 92
-4 FA] TR 7] L IS et e 98
35 BNAl TH 7] 20 AFTF TF A crererereeereseeesennnn e 98
3-6 AT EE UL 105
5-1 3 HZA 5 AT 7] cerreeenrrennee e 111
5-2 & ZE- QU B E A E]T] e 112
5-3 z":;ﬂjﬂﬁ]g_(%ﬂx{ 3} x{@- E—O]:) ..................................................................... 114
5-4 ZZAAECHZFE FEAF FLOF) e 114
6-1 500km/h 2L HE 7|2 0] A LB A T 117
8-1 T AT A ZF7]Ze AR off cererererererernnie e 125
8-2 ZF O] M AP LS A B A] H] DL erererrereerrienneneneee 126
8-3 VI-Rail A8 %O_'ﬂz‘i} »3]]@' T e, 127
84 A5 & AT (conicity) B QA LI e 128
8-5 HEMU-500X Al Gz} AL 7T Bl AT ceererremmierreiiee 129
8-6 HEMU-500X Al & DI} AT (OF) cerrersermmininiiiiiiiiiiii s 130
8-7 HEMU-500X AF =8 x} 7 3EAA] HFOEF crerererererereieie s 130
8-8 A% n&AE AT a4 A7, R10004 4% 350km/h 7§ woeeeeveeeeees 132
8-9 & nHAE AT A A, RT0004| 45 5% 350km/h 7§ oveveveeeeees 132
8-10 A% 1n&HAE A7z A A}, RT000A 3455 400km/h 7 §-eeeeseeeeeees 133
8-11 & n&EAx= APT7 1447}, R70004 4= 400km/h 7§ wevevereeeeen 133
8-12 ZIHE T L TFF F T ererreererrnereinn 150

_14_



1744 &

o] 57 Fx

o
=

2 g

el

4r
z

T
b
)
Ar

)

o g 1AIZF 30E Y=

KTX

o
=1

A, A F o

A

Fol 5+2¢]

°©

ary

[e)

=

A, KTX 947

o

Nfo

1o

oF
el
_EO

A = eloll A= 715 stel o

i3
=]

o] s}

ERR R E Py

™
B
o
22!
el

el
o

A& RE 2010~2024 3 7F <k
T OAAFR 20159 250%9 9] A

IR s

o

al

gl

AHe 7
2 Aggel gk A

A9

d

4r

] A

= A e

}

k)
yal

2

_15_

Aol



Il Hs operation (v > 240 kmvh) [l Upgraded lines (V < 250 km/h) [ | High speed in project

b

I 1-2 AA &2 = #g

O n&HAES &Hwgae ko] ofuel slelo] WEE uelstelr HEgel
ozt AFAbgel. Eugte o] A= Wheel on Rail W2l 1&HE7|Ee &
HAT A sHZAY ZHA Ho] AAE Aed FAES 2EEdva A
H.

<EgA:575km/h>

o
M
&n
o
S
=
2
—
=
v

<ES=:486km/h>

09 1.3 mgs F2e SRR AR

-



T = o
"HH o % W o
ﬂé’ mﬂoth_*o
oﬁazﬁﬂdﬂ_z M
TR EE]EEE
@Eihoﬂ:nﬁ
- = X —_
w@w;%%ﬂy
0 x _] o) T
4 ,HEﬁr7Mo A.x_...”. %*,,__MOEEJL
R ° oD : ke R W
= S ™ - 2 B w " m n oo R = T ol ) o T
R R SR & _rE 4 H %mmﬂsy
ﬂoam:ta%%o. - oﬂ%%ﬂaﬂ%wzﬂé
X N * A ~ X X = X
@ovev%@%w 3 " Eyﬂo.:ﬂomu;:aﬂw
HOIJIL Qﬁop o & » n = A4 oy oF i ~ =
o X SR g o . L2 D R ol L R Ko<
ol T © H oo .2 w o o = - ol mp T = o BV
SELRIE,E 5 - TR EEF A
WWMEX,MMOEQ . ﬂﬂ WWMEOAEﬂﬂLﬁoMMJHO
< MgJugA 50 - m§_1wi;04m5
%mow@gm_gﬂo & 3 iﬂ%mmgﬂﬂ =i
%;&Aowuﬂ%%eﬂo £ i memlﬂl ]5“%%3
N N 4 W 2 &) = LW T <
= Nﬂ%‘mﬁﬁ |%u Auﬂ;ommo‘muuxudﬂﬂuwy:ﬂ
Hﬂgéx A *E mﬂaumﬂﬁo&_ujw?kwm
S X . - 0 T o= N o H { i~ X © o &
S mw 1ﬂmﬂlﬁ g ® leEUmﬂaﬁu_x.ﬂAL =
D g ET4m T LE m . wﬂioﬂm;%mM
@iﬁ7ﬁ LF2 M= %AﬂxOE%Z o
4 oo P e U o Hop X %o 3 - o
i &) 2 Y 4 TR e
%%%%@.ﬂﬂi = O moﬂoﬁafmu_u%A@lﬁo%WrQ
ob oﬂgomﬂo_uurm o < 2o ia]%mw = O
mﬂh]io] S H i ~ Z.._wrwmrﬂﬁé.u.zasdlEﬂo
= T Mg 3 ui g = W _szﬁ_lgza;le;ﬁﬂma
N Eedﬂgok ) @ = A‘.v_m,_7 ﬂ\}x_: z
_ 2 o T = ) r T woE L ﬁﬂﬂae7
de]ﬂo o,_|‘m_h5 i B (2 m_XMﬂMHMEJ.ﬁﬂ!_oﬂ ﬂ.ﬂwﬂoﬁe
i74on#HEL. . = T _N. & EL: A,urLLLI 7 =
marﬂﬂ%uogﬁ% TEEE 2 43%1@&@6va7
f&a@@a%am B R B 5 xﬂ,xngx%%m%%ﬂ
&M ow o R %Lohiw%mo,ln_vwiﬁﬁ
e ﬁ_.7%o_9wn;tho§a.
]Eaﬁﬂ@msE < H
~ A % = o L = oo —
< Eom7.1/_H9ﬂo
1Eﬂ —_ ap) @E,wu_z E._
do N Qo N )
%EE o ”ﬁ_.lh_x
~ C‘.#\nro o O/
R %o xgﬁzzm&
N = g%
A,:.Nrﬁomh%a
$ M

E(H
EMU-430X) #%4
+S 1

=]
=

2} Al EHJI{;]:

- 17 -

% 7 ukALel])”
A)"AFd o] ‘10.12~14.10(4
10(467H



=3} Jl=Fslar, 500km/hell

500km/h= A<= 34 7]=

= st Aol

2ad G/

= 1 T

g1 9} 500km/h+=

_18_

)
=

7) 2
A



2.1 U A - A - 7]

R B e e

(1) =l

o

o

A EEE:

oy

Ll

—~
o

0
~X

o
oy

M
el

T
Ho
ero
7o
<
o
M
Nk

el
ZO

HAr

4
e

)=
T

=N

(¢

BOT, BTL

o

T

=4k

]

!

=

b,

. 9

S A

0 Al

27

0
Bl

o

e
fus

2

o=

2

2 Rgol w

, 099 235%
SV 6.71% = 9.8%

]

T
fins

(e}
=)
=

Al

-
=

,07d 254x4, ‘08 25.4%

o] T7IMEANDFATFRE A H

]

I
fins

[e]

, 064 225%

L

2

F\WEAR TR

TFE= 05 21.0%

- 05709

i

:rL

iy

s
[

J

=

|

o
-

Wl tulsha A%

ko3
T

4o

REE
5

s}

=

A7}

=
-

ki3

of o

wK

M

:.AE
et

—

—_
fite)

=

87/ AFY, 457.6km(227.8

L AAA BE4 W uEgas 79

F8 A

b
il
=)
o

871 A+ 128.73km

270 AN, 8.4km(8.4

170 A AR, 140.7km(140.7km)

_19_

(128.73km)



ol #s A= 2015:d7HA]

)

N

<}

Zubete] AEA

o
-

Fol 160Km 370 2¢1

S

= E o
AulE F4Y

201272017744 of 613 12399 A}

o

T

2010 715)
GTXA Y

y

-
k]

o

uh B

—

0
vzl

o

N

el

0
B
0

i
el

©)

]

=
=

7HA

[e}

0874 %

‘09 3912km=A 05 thH] °F 1.3%

A 109 4,094.3km= 45 E = 3685km, ¢
0] 4

=
-

o

a5

il
& 537.0km= ©]

HH

2 4
1

o

Gl

J
HHE %= 3,188.8km, A

A
=

]

A

9

I:
a-

= uEhd

-
®r
o
i+
o

b
il

22!

2009
3,849
39

2008
47

3,799

2007
3,711
45

2006
3,662
43

2005
3,061
42

b o,

o)

o)

1.079)

-
e

8

o] 7
%)
s

T

Ly

)

Z
A
o

glzl
7} o

o

=

1R 08 v 15 7kA] =d) A
— 20 —

i

steras 1200 (HE/9 75)

- Iy AGZE A e = 08 of 5160W W <1/ 15 oF 5529

Ak
=

T

g

o
el

."

S
vl

H
0.99%9] S7t&= 71 oA

HAE 7Ag oy
- TYRE F8
°1/d 7)), A Y

KTX 7% ©]



1.68%° S7ta= S71 o4

2

2=
T

A2

o
a

el

@)

b

- 2010 =7}

} 6.2%, 32k 70% = A4 (A A= Al9])= o

%

} 17.5%,

=P

Njo
&

w

—

=i
X/

X
o
-

jruze]

H
)

ﬂ
file)

q

]
—_

‘_n_q,mo

—~
file)

B

ﬁo

ol
Bl

- old wzt 2005

—_
1o

o= AZ 4%

00

Ho

& <]

(1)

%)

B

N

X0

)A
qr

)

7
Nlo

o

o

o

Jjo
—_

~O

-
=

)
=

WTO
7b A

=
__On_
50

il
ﬁo

o
T
N

]
1
ol
Ar
™
o
-

3 A o

124 vl FAu &

ko3
T

1

il
qr

e 1

(2)

o o] ICE3, 29

()]

Hr

g0 TGV +3 Eg

YA

Z+3(500A),

A

a1

S

Foro] KTX7F AlAIH 45521 300km/h= >4

ks
pul

%19l AVE,

o 56%, of

=z O
ST

P AA

]

==

=7 A] a1 =
A, A= Alo}, E7], A, o

3]
ol

s A

Ao} 41% Fmoln] w A, # Ao}

s}
=

% AgHn o9l

e Ao

o

o
=

fuy

o)
o

;e

H

w e
% 4
4
TRy
= Ar
STL
M
o ™
Nio ol
%o T
e T
T W
T K
5 X
No
N
e w
W
= T
o ol
Bl T
5
) c.;
iﬁ wlArO
|
— o
W o
<
W T
oy
ol '~
W_._wlo ,NO
o B
L]
Y
S
wOB

st o,

&

_21_



45,000

=

10,000

5.000

1965 1970 1975 1980 1985 19390 1535 2000 2005 2010 2015 2020 2025 2030

A AR ek, ) nkEE

1

o] oA

p==
[¢})

wFsh weba

o A
i el

N N
%

H o
N

el o)
w7
T ~
TR
WA
A

= a3 e

thoolA |, AN BAgs e AAsE 1

4ol SHEY, T

i
=

ol oh &t

ol ¢

YSPA F3} opAlo} 1he] o

o

=
€}

sy 7}

of w1

_22_



] 214 N 347 237 . N 05
oA 1,700 N 574 2 . 626 04
e ere A 236 - 48 - 04
=g | 64 215 | o 6 02
meie M0 e | 2 54 01
AfYE 1,200 - 3 | 173 92 AR
s Al 19,105 n/a 197 24,302 1.3
TR KBEXISH He
(3) =71 5
O gdx
- FESW A X3 2459%kme] 15 H =Y B T
- 3tole} T WS AAF = 1630km TFH3269 EE])S 20209 MES ERE dE
AA7E #ZFed A
O X~
- X2 d = (SNCF)E 2008-2014W7FA] 3007 3o n&dE Iz FulE 313
%_
- 202097+ TGVIE " E&5 dx ddis) A<
o =¢
- 549 HE(DB)+= 203613714 300702 418 ICER£EEE st A
O 2972l
- 19924 w2 A2y SY¥a Adjof Ay Q2o mWE U 5 Fol EAH sE
woto 2 y&HAETE 74,
- e ETAY| o wEEHe] I E H F A A|glY HEAMds 2 g2FE Azt
35 HE.
- FEFA o} AR FHX Y] KA OoR mugETAH o uSHE AAMAY g4
O =

_23_



- A% 779kme] AEY

AT BH4(Hu1EE 3[50kmzE AA 19

- 2010720143 Apolo]l AbFALR o] ZZAQ] mEHHALo] vEHow FAFE O Ut
nE&EHET] A %Oéol ng ZZAA e A A AT F Fod g S w2 Aoy
A G AdE A7 Qed FAISE MY = AW
O wl=t

- 5989 &elel Hlgo] 4~ad A
ge]), F2YT L& H = (502km, 1189 &)

- BEAE 2702 20099 809 wel wigsta @
7 2

4 109 29 %9
= 3K FolA 317 =4, 1378 A9 nEHEH = AdAY 31 oA
O otz 7}/5 54
- 2010 GCC Aol ZAX 6/l=& AZAst= A4 2177kme] GCC n&EHE L2
AEZ 2010 12¢€ & 20160 94FS =gz FA(AA
2011)

- GCC 67=F0] 7%

= 1,1359 o

- Z2E3) o E]?HMENA) x] o] A%t XA FEE 2005720156 20% Z7HAl.
O Mﬂ‘rél

B AR R Y AE AdsE £9

3]

%% 5llkm, 1909 Fele] wF 7
- nebd grE ;

= Lo
AA Ax AR = 20104 3,206
4147 o

2] grEol A wid 53%% A dskel 20154
2 Aoz AYdnHAnsris =
7 %/\

== 53, 2011).

EH A A
A FA4 Aol 716k 1kmT 026922 2] AR
Z 52009128, dH+ 350922 Aol At
:? A 7] 5ol w}—E— :—:_!E it FYPME L
13004%31

g2, v
F2+ CAGR(200672010) ] 2.8%% 5.4% HX}O}C'% 2010

1,133 %19}1117 =
AlA H = &%

=TT O
2+ 20109 7o 2 #9 35.3%, oFAlo}
™ TL‘O

PR Aol 58%, 1=t 31%, Al

wopd A4 4%%% i Fol AAe 505%% AL, o AFTo
195%2 AT AA BEAF A
34.8%,

n| ok 29.8% = ZA}EM
e 119% =} 3}

_24_



e Bliion &
30 1 | -8 Gowh§

= 2776 | 2933
A& : Dalamonitor, "Giobal Railroads”, 2013, 11

3099 | 3023

a9 2-2 AA AEAY FREAAREE 22§, 2011 L)

s Biion §  —@— Gowth 8

Billion $

2010 2011 2012 2013 2014 2015 G

JdIJ%IAIX* 3206 3360 @ 3537 3724 3921 AT

2 : Datamonitor, "Giobal Railroads”, 2010, 11

a9 2-3 AA BxAF AG(dnsris e2d 3 2011 23D

’

sl

’_mgﬁl’ém&(ﬁ. o) |
B 09-14mzimzoiges,

O 2-4 A AA AA

_25_



ﬂo
B

e

K

EEN

< 4o

M
4

)
—_

)

Uo

il

ol
4r

oy T
%)

0
do M
R
N 4
Ty
STy
<o
o w
s 5
= <
S )
S X
— 11
N =
=
e F
S ol
[aN]
Sl

jml
o) |
=y
No o]
.0
T
‘ol a
o el
T
T Ho
o

=
T T
oo X
DS
= -
S
R
o
o
W T

uhah o3 o]

o
a

A&

LE

E
-

g
s
M
8

T 20101 - e A2l o~ 25 )

_26_



wl
T
oo
5 =
-8l _,..ﬂ,
= X
B RO R
S n)

=28, 22, 03t

IREFRER 2o

e W Fa o7 ¢ glen, T2 20081

=

o

4

o
[0

B
ey
N

M
il
4r
™
MJ
o

il

w

X

Njo
ralny

i

<l A

KR
=

500km/h A&

-
T

94 @ vl gon Aol

W A4

574.8 km/h Al @5

4
- %= 20109 129 486.1 km/h A& 53 A

- %= 2011 12€9 500km/h A A G =}

g2~ 20074 4

-

]

A

_27_



)

O]F : 2030UMA| A FSE 24 NA S 40% BE 58
« EEC|C ISEAIY S 1071 =M DT HM S (2U|0ILIEY gE)

1
‘Il

EU: REEAE M A TEAIY 85% fEC2 ¥ ‘é"ll
« Marco Polo =23 : E20A REZ 2A54HO2 M# Al 5002 - kmE
K2 x|H

UH : ML 29 Modal shift 50% 0|4 B4 SE 4%
- YN ANE 2 BENY HES 8 5ol =

0|
i

F3UEY AYY 149 WY FAOI TV F
¢ QI 200H0|M ZE TAIE Ex 2 65D, 2012W7EX] 13,000km ISE T H

A
=

CD'D(

a9 2-7 Fo37F HEF 42 Modal Shift A E

g 20 3AET
A5ol HAE FAAFCLIDANE /N FHS uA $17] 5 vl 3 W] o
Hlsl7] 91kl Al SOC T2 7kt AXn]&& 25%(09) 1A 50%(20)7+A] S E 7
ol HE FFHFEHFES 8%(09) oA 20%(20)7+A4 it RS HEZE AA A

— O
i

mO
o fe

PN

T

1 Jol 7l BuE “mYEsanE TS 99 KTX L&A= 73
Ao 33 KTX 1EHE0e B3 ZES 3. 08 . us Tx= xH Aoz

9o 2% Fre] #d WAL NATE BET 0ge) 540 FAAs

|
pe) o
=
~
.%
o
18
=
i
o
R
I,
of
ol

A, g B ARAAE FEse] TE Aw AE T A9
- A, BEAYS n¥E 4FEROR $40) A AAAnEE] Aw7)
% Fushs gow, ol Agsy] dAAE AAHRFEY nHBE/ LA L e
A B8,

_28_



AgAe] dEA Ads FEAGYE Fpo FAE G7 WA &AL
g R DHAE/EABAYR BA, £A F AARREIEAEAE Y 2@
o

“400km/he LEHEHE 1o AW AE 7 "ol it

oy =
=
o

O G7 1HAA7IE/E Y 2 RSHH =7 S EAY
- A7)k 1996. 12 - 2007. 10
- & ARdul 25579 o
- 78 A¥ =y 1E5AA HSR-350X 7B 2 350km/h Al ¥

O FEAPR FroR HAY nEAR SN F2 F
- AT71%k 2007. 7 - 2012. 8
- & Apgul: 9319 9

- 78 A3 430km/hw AW 4 HEMU-430X 702
O FEHUYE FHoZ 400km/h LEHE =g AIHAE 7|&4E =3 F

[e]
AL7)7E 2010.12 - 2014. 10
- & AFdH]: 303699 (AF 2009 ¢, Wz 94699)

Ak 400km/hy 1E5HE Al ZeA| 2" A (3 LA %= 400km/h+ H)

_29_



o wm T WO B A o))
T A T
N oo oy ~ o
NX oM T
g Mo B S g
H./;l M n my | Mw b o Mdﬂ
HA_W ) o] N ook o m = o
= N o 0 S Ww oy o to
5 MF X OETMLK o
" ®OR 00nﬂ/HV WHEo,mWﬁ_._n. ZTH_//Q P
< om W 2B “RE U es 2
=S = o
® B - S BT LeTies F
_ o o [ = PN Q ° < —
H_ \\\\.n..»fwmf | m i I M_ @ 3 W om @m N = HAr ;Ml S
N B E © w2 B> o W e N ® o 2 = H A g I e
iy sk g2 B =25 Ees oz =< U A
= (NN =5 5EEEEgc gii 2 M BT FeRmgl g
- 287 38 338 FEE N oo T &3 TR T
<R 8 = oA N A= wh A ||| 2= o ’ X 4 My oo O 50 T
—— & f H i B v v H v v v . = — X 2
G2 | mm i CF IE iifsts :
X O o or N Kook & do pir T
oy o i o =n K- ce il o — Y
7 L o S T P R T S S
o R it nE ~ zr No wo R Wa o) ) o= B s
= 5 & T n Hr T o 5o 5 e o ) _ R
o &5 2 S o I T oo B4R R
= - < M No T e ﬁ = &a wo o ME o 2
& L Mo i I HE s L T
il e A o AR e
= = THE gy s, & )
i "o T Xolm gy onoakE oy oo
o B = KA AR o Mo
RO M B = oy ° 4r B o
i —_ ,.L_l — ﬂw =< ==
ol = %0 "R 7aﬂﬁnﬂﬁiaﬂﬁ
" S Lo b om0 ™ e
0 L.L,%dr 1_|Ou|z€d|,7 _
- oo "SfwTwnE’ 87
2 AT O TS

_30_

+ (2011.5.30)



1 15.9%(°08) — 24%('15)

D 74% ('09) — 95% (‘15)

W N
BT+
W Ho
of
o TR
S
4r 87 - R’
H A —

= &%
T T =
T I s ©
T Koo A
N 2 R

o R
T AT B

£ 0.108%1('10) — 0.100 ('15)

% ¢l-km)
H

(/% ¥km)

]
=

FAWE A
34

=

)
Aol gk H49 A9

FEe] ol g

- 7led Ao (A= i)
:;:

3
2l

A
A9

O T8 =738

I 7HA1 8

Aazp &

=

[e)

_31_

7]

°
pul

A (=7F

3

=3
=

L
hvk=4
A
4

s

1 =
E N
7]

[¢)

_(H

oI AL
s}

hs

wE7|ET el o

Ho

g7 =N

A2z =7F
9 A g




vk, §3/ =% &4
O H¥EA
=58 HUUA 500km/hF 2LEEA o] FEIFT AV E dFR 24
S 53 @A 53R Au 2l KIPRISY Thomson Innovationg ©] 8344
FaEe
- 559 TUAY ARTE
Keyword aerodynamic*drag*train
ANAF 133(7] =295, f-53:22, A&7 S5 sh=o4)
FESHNAT 2
The reduction method and
535 appa.ratus. of undertloor Plasma enhanced riblet
traveling airflow of a rail
vehicle
3 A E5 B JP UsS
2 Ad | TEEE 2011 2012
AHA (%) 30 70
g | T EREE FEAoR | Semdh pAgAS A8d
Aol T2E AFste] HAAY P
ol | HEAS A L ARAR | EdEn 75 $8 0

aerodynamic*drag*train

[ shanmaz kiosaow

I rivsaT me

.ann@mﬂ')m:

I pirsus srance [ soems o B conorick core
I8 sowss soumons sn I uvon erciicrane. [ univ cauFoRsA B uRasn ARRONAUTICS L.
Source: Thomsan Innovation®, wwiw._thomsoninnovation.com
% 133¥H (V]
Z -
F= A

T A A77)E e 535 A4 (4 A o) aerodynamic*drag*train)
T, S5, gi4)e] 557 HAEAY 9] "o KBy

01'—’,422 OE]

=954,
— 32 —



nlaro] HE3]AFQ]I UNION PACIFIC RAILROAD®|A =

(adhesion+friction+traction)*(material+composite)* (railway +rai

l+railroad)

156 (M= 124, +9 32, ¥4 0, PCT 0)

5)

>,
J{m
ol

—

M)
i
oX,

r

Solid lubricants and friction
o . modifiers for modifiers for
Friction control compositions .
heavy loads and rail
applications
] = 7
2006. 05. 16 2005. 11. 16
80% 50%
FH AR 48 T AR A8
W e As R = e A5 R

(adhesion+friction)*(electromagnetic+electrodynamic+electrical

+air)*(railway +rail+railroad)

40 (m]=F 31, 9 9, ¥ 0, PCT 0)

1

Electromagnetic system for railroad track crack detection

and traction enhancement

e

2001. O07. 17

50%

FEMEEIECRE)

3] = wheel-axle-set®] magnetic flux’} 3274 3}

-
S o)yl
H\ v Tl

LA ATelA e Tleid Tide

g
B 25l AugHEs F1

_33_




Keyword (adhesion+friction+traction)*control*(railway+rail+railroad)
A A 68 (F1=r 49, +1 19, 4+ 0, PCT 0)
FESAS 7
. . Railway train friction
} Wheel/Rail Adhesion
E3H management and control
Enhancement
system and method
g e H %
TEEE 2006. 03. 01 2005. 05. 17
[ A (%) 60 80
s Al E 5
5= ANZRE JRE Ao
ERA i heel /rail =W ol friction
FA | R AEehel ARG Ao | T T
modifying agents T&HOE
A o
o] £3l& AlFl AHE&H=
Aold |2meEY. B FANAE 23,
AE B8 M

- R FYFA () Fof
BEAEAE At #HEAAS 7HA A = Ul 58 ofg e o] dEET|E
AT 25 97, 4FTU(F) 5255 27, A2y $S53 57, dvjmus
5553 17, @R/ AA T 5256 171, @797 $258 14, o] BA(F)
553 1002 ERENS. NSAEAY hAnd SHE nF5RE 67, 49¥
MES 74, PCT 474, 59 34, T~ 14, 4B 4407 BEFEgon FREFHEY
7] 3% © 2+ Mitsubish Heavy Industry, ABB, Hitachi, KRRI 5S¢ 1&g ## =) 2HAL
2 AT AER ZAE S
< FARABY U 532
T | EYHE/s l )
il ﬁﬁio & ik Z99 | Bay
A 2 g apo] 7]ouFx aA & A
10-1997-00 FF i 2ke] 7)o 3 ]
1kx] - 2(A PREVENTION- .
42589/ _ B
1 =2 | STRUCTURE OF A GEAR BOX ° O
1002503780 ()
000 SYMPATHETIC VIBRATION
FOR A RAILROAD CAR)
A /At 333
10-1997-00 S0 °
76594/ #9] 574742 (A HORIZONTAL PP
2 =2 | DISPLACEMENT MEASURING Teer 0
1002387320 ()
000 DEVICE OF THE BOGIE AND
THE WHEEL FOR THE TRAIN)
3 ] 10-2001-00 | 5= A zpeke] A77HA Sk H 7 O

_34_



84751/
1004544250
000

t) 2} 4 =] (variable truck device use

for track of electric train)

10-2000-00
71396/
1003896740
000

olrt

JW

F e #EE 2t 7o
th x}(Secondary jointed flexible
Bogie)

10-2000-00
32682/
1003695600
000

ol

Ju

g e BAES Zhe e

) 2}H(First jointed flexible Bogie)

10-2004-01
16287/
1006043800
000

ol

Jfu

3z A7l sS e HEAHE
2 The railway vehicle bogie for
having tertiary suspension

function)

10-2004-01
16288/
1006043790
000

ol

fu

3 @150 AEATE
) 2HThe railway vehicle bogie for

tertiary suspension function)

10-2004-00
40685/
1005728940
000

ol

Jfu

AuaE O EdE 8498 94
F*(ROTATING APPARATUS
FOR WELDING BOGIE
TRANSOM OF RAILCARS)

10-2003-00
93295/
1005160330
000

ey

Jfu

AT 228 23 x}(Steering

bogie for rallway vehicle)

10-2007-01
26426/
1009165940
000

ol

Jfu

gt 2H(The steering bogie

for railway vehicle with leverage)

10-2006-00
70634/
1007465620
000

ofrt

S

Ak =z A AR Al (bogie

frame Bush insertion system)

10-2007-01
37152/
1009215470
000

oy

fu

ASAFE A dwE gAFA
2 ol olgd WEAY
B 3 H (The Fatigue Monitoring
System For Railway Vehicle Bogie
and Method For Protecting
Railway Vehicle Using The

_35_




F

b

atigue Monitoring System)
FE hA =9 229y 9K

%] (Railway car Bogie coiled

13

10-2006-00
36832/
1007566000

ol
Ju

000

spring elastic measuring
equipment)

Aol YA

14

10-2008-00

58250/
1009622390
000

ofrt
Ju

A&7 =] (bogie—unit brake system
of railway vehicle)

AEAY Az A

#5774
T4

15

10-2008-00
10386/
1009122480
000

ol
Jfu

A A Z =] (A variable Supporting
Device for a train bogie frame)
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COUPLING A RAILWAY

VEHICLE AND TRANSPR
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Ju

20-1995-00
21750/
18
2001217880 as!
000

ol
Jfu
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(APPARATUS

19

20~

2004-00
24550/

2003687300

000

ol
Ju

CONNECTING AUXILIARY AIR
TANK OF AIR SPRING BOGIE
IN RAIL CARS)

of
()

A8 dixke] =3 (Damper

20-2002-00
17538/

Bogie for High-Speed Train)
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th axle bearings centered on bogie axle (7H<1)

Ju

-Railway car bogie
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-High speed bogie(Maschinenfabrik ~ Augsburg-Nurnberg
Aktiengesellschaft)

-Braking device for railroad bogie running at high speed
(Ateliers de Constructions Electriques de Charleroi (ACEC))
~Pneumatic-spring bogie (Man Guttehoffnungshutte GmbH)
-Railroad vehicle bogie (Krauss—-Maffei Aktiengesellschaft)
-Bogie for high-speed rail vehicles (ABB Henschel Waggon
Union GmbH)

-Single axle and independent wheels bogie for a railway vehicle
(Mitsubishi Heavy Industries, Ltd.)

—Device for improving warp stiffness of a railcar bogie (AMSTED
Industries Incorporated)

-BOGIE FOR HIGH-SPEED RAILWAY VEHICLES (ABB
HENSCHEL WAGGON UNION GmbH)

9 370 | A bogie, in particular for high speed rolling stock (BREDA | 77
COSTRUZIONI FERROVIARIE S.p.A.)
~Railway car bogie (7§<]1)
-Bogie mounting (ASSOCIATED ELECTRICAL INDUSTRIES
LIMITED)
-Bogie for wagons of high-speed freight trains (FIAT
FERROVIARIA SAVIGLIANO S.p.A.)
-COUPLABLE BOGIE DESIGNED TO CARRY AND TILT A
RAILWAY-CARRIAGE BODY (SIG SCHWEIZERISCH
INDUSTRIE-GESELLSCHAFT)
-BOGIE FOR HIGH-SPEED RAILWAY VEHICLES (ABB

PCT HENSCHEL WAGGON UNION GMBH) A7

-ACTIVE STEERING BOGIE FOR RAILWAY VEHICLES
USING LEVERAGE (KOREA RAILROAD RESEARCH
INSTITUTE)
-STEERING BOGIE FOR RAILWAY VEHICLES (KOREA
RAILROAD RESEARCH INSTITUTE)
-STEERING DEVICE FOR RAILWAY ROLLING STOCK
BOGIE (HITACHI LTD)
-BOGIE STRUCTURE OF RAILROAD VEHICLE
(MITSUBISHI HEAVY IND LTD)

AdEPAJ] | -WHEEL SET HAVING GAUGE VARIABLE MECHANISM | 4%

AND BOGIE (RAILWAY TECHNICAL RES INST , NIPPON
SHARYO SEIZO KAISHA LTD , SUMITOMO METAL IND
LTD)

-DRIVING DEVICE FOR ROLLING STOCK AND BOGIE
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(RAILWAY TECHNICAL RES INST , SUMITOMO METAL
IND LTD)

-High speed railway vehicle bogie mounting - has linked
swivelling levers with lugs hinging axle bushing via flat guide
plates (7]21)

-Tandem running gear for bogies of high-speed rail vehicles

= (RACKOW AXEL) 3z
—Tracking control of railway wvehicle using laser triangulation
sensors - detecting incorrect bogie wheel tracking by
reflection and generating correction pulses (BOCHUMER
EISEN HEINTZMANN)

. -Arrangement of the brakes on a rail-vehicle bogie.(BUDD

A el 1A
CO.)

- FRAN Y Eo

= U HAANAES 22 WE=[(AHEH AWM )«(HF=+dxp) ]2 A Ay F
Aol E35 AHABZF AAEJAOH, o] T uHKHE Yo gAEHE C/1g dHE 55
HE &£ 157102 2 %9} o] dxdr|sdTd 5253 24, duFsad 525
3 17, dAdleayd FNES 12002 B4

< AR C/1 #E FYWEF A

& | F9HE/ .

} EF =9 Eu J

‘iﬂ %‘%Eﬂi /E:.EH —u‘ﬂo id?_ l_aj./‘o

Sty nEHEEo AdgA
102005012 Ao} ¥k (POWER SUPPLY
1 9892/ 27 CONTROL METHOD OF A F & O
KOREAN TYPE HIGH-SPEED
RAILWAY)
TEHHL FRA A )&
102006007 Ae a2t IHZA] H A2 .
2 o A =3¢ O
6855/ Ao} ¥ (ON TIME CONTROL
METHOD)
vEHH] A AJA FHE
102006006 | _ | T T j L I
3 7 W3] A WH (DRIVING A5 O
9339/
METHOD)
DSPE o] &3 u&HdHE wEg
102007003 =779 DC/DC #AHHE
8989/ A o] ¥ (DC/DC CONVERTER _
4 5= A5 O
100897399 CONTROL DEVICE AND
0000 CONTROL METHOD FOR HIGH
SPEED BATTERY CHARGER
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USING DSP)

A EHEApFo] HolHo|H o] i
102004011 OIHEl ¥ Bz AW EAG
. 6498/ .o | 7=%(A SYSTEM OF VVVF gh= 2 2 7]
100683590 | ° INVERTER AND A1y
0000 AID-CONVERTER DIAGNOSE IN
HIGH-SPEED RAILWAY)
&[22 PWM A8 E
A e A HE=2 % (PHASE
102008011 GGG ]
6 7703/ 0 LOCKED LOGIC DEVICE OF A&
HIGH SPEED SUBWAY PWM
CONVERTER)
A FA0 AHE 2245
102005012 Iz R e = A 1
. 9145/ - (APPARATUS AND METHOD S H )
100768939 | ° FOR TESTING INVERTER AT
0000 FREEZER IN RAILWAY
VEHICLES)
TEAH FAA L &
olo] x| 1 2852 (HIGH
102007013 rel =) H1E v .
8 8606/ Z0 CAPACITY DUMMY SPRING A5
STACK FOR HIGH SPEED
TRAIN)
Ze) 29l ¥AS 7MW uEAH
Z2 A A A XL d&2Folo]A]H
102006013 F A o] A8 o] & Fofo] %] H] E] _
9 1020 / 70 28 FLZ(IGBT STACK A5
STRUCTURE OF PLUGIN
FORM)
aEHNAE FRAAAGA o AT}
102006007 7] TP E I H 2 A o] WY o
10 i AT+
6854/ (OVER MODULATION CONTROL
METHOD)
DEAEE FAH W= <
102006007
11 6853/ T/ | Asx3 FE AWH(CHOPPER | dUl534
DUTY CONTROL METHOD)
TEHNHE FR A o)A aa
102006007 - 1A 8 )
12 6779/ e A axte] HAZ Ao A =3
(PWM CONTROL METHOD)
102006007 NERAAGE FRAA Ao HH A
13 6781/ 7N THj A 7] s E Aol AMAH AT

) g} 4] o] ¥ (VECTOR CONTROL
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METHOD)
1EHAHE PWM 2AHE
102008011 AUt 914 1 &4 (PHASE
03, | &7V | LOCKED LOGIC DEVICE OF | @dj34
HIGH SPEED SUBWAY PWM
CONVERTER)
202008001 AEALE FAA A =917
ooz, | &1 | 71% ACIA(SWITCHING BOARD | 953
CASE)
53] o A M7 EE [(X4%7]+UE1)*(XJ T ap)]E A%

= y 11:.,]_ J_él
127108 o ®S #Zo] dxHEY %?ﬂ?% %%%a 621, A=l 5575
FEES 17107 PRy
< FAFE7 BE FUEFRAL>
=dHs/ ]
} Es o =)
%%%i }\o ﬂ = 0% [¢] = d?_
A7NdeAge] As7] gzl
102004011
A 2~E|(A SYSTEM OF o
6491/ St =7
1 5= HINDRANCE DIAGNOSE OF N
100651190 AT+
0000 ELECTROMOTOR FOR COOLING
IN ELECTRICAL RAILWAY)
A71d =2k M7 Ws 7 s
102004011 =27 A 2= (A MEASUREMENT
6497/ - SYSTEM OF SR A
100699549 | ° ' | VIBRATE-ACCELERATION OF AT+
0000 ELECTROMOTOR IN
ELECTRICAL RAILWAY)
Aeabd AQdE57]4 HAAA
202006002
2124/ 1A TH(EARTH WIRE FIXTURE
55 FOR TRACTION ) 2
200439605
0000 ELECTROMOTOR OF RAILWAY
CARRIAGE)
e ia’k Eaﬂ/\ﬂ HE Lﬂ7lo1
202004001 Fel 1 el
5617/ & F5 4 (COOL AIR
S5 DIVISION SUPPLYING o 2§
200360679
0000 APPARATUS FOR TRACTION
MOTOR OF RAIL CARS)
102003007 | . FRAE71e ARzl ot S EH )
1471/ | 7| A AEAEe] AAE A 2 | At
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— W (APPARATUS FOR
MEASURING HAULING FORCE
100517107
2000 USING THE CURRENT APPLIED
TO TRACTION MOTOR AND
METHOD THERE OF)
102223308 A o4 W7he
6 =2 | A%7(TOTALLY ENCLOSED L=PARY! O
100528586
2000 FAN COOLED TYPE MOTOR)
FEAE7] AR =&7)
102001004 fredls ] sl A
3 =4 (MAGNETIC FLUX o
9582/ SR A=l
7 =2 | ANGLE ACQUISITION METHOD O
100422204 ZATY
BY ROTOR OR INDUCTION
0000
MOTOR)
FEHE7] BEAdE A T4
102004011 rEds7l I18 A3 574
B B A o] A] 2~ E= (A L
4582/ Skt 2 = 7]
8 == VECTOR-CONTROL R O
100636819 AT
000 APPARATUS FOR A PARALLEL
INDUCTION MOTOR)
102007007 AvAgs =g 44 1%
. 0378/ | __ 791 4% 7] (AXIAL DIRECT - 57 o
100874142 | © ' | DRIVING HAULING MOTOR FOR | %139
0000 RAIL CARS)
202008001 Arage 44 15 “HE 759
=z PLING STRUCTURE
" 3950/ e | 7 (COUPLING STRUCTUR e .
200449649 FOR DIRECT DRIVE MOTOR OF
0000 RAILWAY VEHICLE)
Zoi‘;‘i‘;jog A9 AE7E § AsuA
11 =g | BE(TOP SUSPENSION BLOCK | #u=z® O
200377124
000 FOR TRACTION MOTOR)
A48 544 A4 wA] AL
102008011 RE 2 FHE 34 2
151 x] 2~ 8 (REGENERATIVE SYSTEM
- 513/ - ] 2~ 8 (REGENER SYS — 5
100978298 HAVING ROTARY
0000 REGENERATIVE ACTUATOR
FOR VEHICLE)
nEATe] PETELN 9d Fu Sele sdow 0 Esh 2ol NEY S5
371, AUtk LA(F) BRE3] 17, /APAI7bel4F B4 5555 17, A2 o)
AAAGLZE FA5S 12, DSFFAF) 5553 17, 454 5558 4oz 2



.
<HETERA B T 58 24P
T | =9/ ] 7
J =350 e
‘iﬂ %Eﬁdi }6 EH = 1 [e] = J?_] };j
10-1996-00 Azt &Aoo AR = 1
\BE)
X 12013/ . A o] W (DECELERATION S 5
1001546890 CONTROL DEVICE AND
000 METHDO IN A RAILCAR)
14 HE 2 7FE7) 8 o]y
20-2002-00 - L
AzA 2 A-E X (Bearing Shim | _
17537/ _ Hojjtho] &
2 = Adjustment and Arrangement O
2002396970 ' . 2(F)
000 Apparatus forHigh-Speed Train
Reduction Gear Box)
10-2005-00 AT A= R Ao
80723/ Al 2~ 8 (RAILWAY VEHICLE
3 5= AR | O
1006750790 INFORMATION CONTROL o AE AT}
000 SYSTEM) -
G2k AR AA2F As A o] A= H
L0-2006-00 F A9 A | As Ao A
24556/ 2 I Ao (AUTOMATIC
4 5= TRAIN STOP CONTROL PAR=N:! O
1007561860
000 SYSTEM AND METHODE
FORSTOP POSITION OF TRAIN)
A% 23S AsA 717 95 W9
10-2007-00 2 2% (METHOD AND DEVICE e
5 zA | T° olelalAA | O
93445 FOR BRAKING A RAILWAY Apar e
VEHICLE) e
10-1996-00
AwAege] A4 Aol gA (SLANT | . _
76852/ _ AT
6 2 | CONTROL DEVICE IN A RAIL O
1002092830 ()
CAR)
000
10-2000-00 FAFZAE o] 83 A A A
=] = 1
; 52032/ = A2 2 2 AoHHE(AUTOMATIC A o
1007510560 TRAIN STOPPER USING
000 TELEMETERING SYSTEM)
10-2000-00 2 D e D o o B S A
. 45150/ = A A o v (ATS AND ATS A% o
1005980020 CONTROL METHOD TO DRIVE
000 TRAIN AUTOMATICALLY)
Ao HAEE /I #AA4S 7R3 e A4 5= v 5s 34, vas
53 671, s /MES 54, PCT 57, 54 971, =&~ 14, dE 3712 +/%E. +
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L 53] =9 7|#o 2= ABB, Alstom, Bombardier, Hitachi, Siemens, Fuji &< &=}
AFE D HA71717] ARALER ZAE
< dEWgAA C1

s
R

= A 55 A

ol

o ¥ 5
w7}
-HYDRODYNAMIC TORQUE CONVERTER DEVICE FOR

AN AUTOMOTIVE DRIVE TRAIN(LUK LAMELLEN UND
KUPPLUNGSBAU BETEILIGUNGS KG)
-MULTILEVEL CONVERTER ARRANGEMENT AND USE
A =& 7} THEREOF(ABB RESEARCH LTD) 34
-SYSTEM AND PROCESS FOR POWER SUPPLY TO A
RAILWAY VEHICLE, CONVERTER, CONTROL UNIT, AND
AIR-CONDITIONING UNIT FOR THE SYSTEM( ALSTOM

TRANSPORT SA)
-A-C or D-C to D-C CONVERTER FOR DUAL CURRENT

LOCOMOTIVES WITH D-C
MOTORS(JEUMONT-SCHNEIDER CORPORATION)
-COMMON TURN-OFF CIRCUIT FOR A THYRISTOR
POWER CONVERTER(ASEA BROWN BOVERI AG)
-INVERTER CONTROL APPARATUS(HITACHI, LTD.)
n =& -D.C.-A.C. POWER CONVERTER WITH MULTIPLE 64
CONVERSIONS(KABUSHIKI KAISHA TOSHIBA)
-MULTILEVEL AC/DC CONVERTER FOR TRACTION
APPLICATIONS(ABB RESEARCH LTD)
-MULTILEVEL CONVERTER AND METHOD OF
CONVERTING A SUPPLY VOLTAGE(ABB TECHNOLOGY

AG)
-POWER CONVERTER, IN PARTICULAR FOR RAILWAY

TRACTION VEHICLE(BOMBARDIER TRANSPORTATION
GMBH)

-MULTILEVEL AC/DC CONVERTER FOR TRACTION
APPLICATIONS(ABB RESEARCH LTD)
-MULTILEVEL CONVERTER ARRANGEMENT AND USE
THEREOF(ABB RESEARCH LTD)

-POWER CONVERTER SYSTEM FOR RAILWAY
VEHICLES(HITACHI, LTD.)

-RAILWAY REGENERATIVE POWER ABSORPTION
CONTROL METHOD, DEVICE THEREOF AND POWER

CONVERTER CONTROL DEVICEHITACHI, LTD.)
PCT -MULTILEVEL CONVERTER ARRANGEMENT AND USE 54

i

18 (=4718)

)
r

Ho
o
o
=
ol
A
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THEREOF(ABB RESEARCH LTD)
-MULTILEVEL CONVERTER AND METHOD OF
CONVERTING A SUPPLY VOLTAGE(ABB TECHNOLOGY
AG)

-MULTILEVEL AC/DC CONVERTER FOR TRACTION
APPLICATIONS(ABB RESEARCH LTD)
-DETECTING A FAILURE IN A CONVERTER-LOAD
SYSTEM(BOMBARDIER TRANSPORTATION GMBH)
-~TRANSFERRING ELECTRIC POWER FROM A PRIMARY
SIDE TO A SECONDARY SIDE OF A
CONVERTER(BOMBARDIER TRANSPORTATION GMBH)

I
e

-METHOD FOR STARTING AND SHUTTING DOWN A
RAILWAY CONVERTER, USING THE DIRECT
CONVERTER WHICH IS REQUIRED FOR SLIP

SUPPLY(LICENTIA PATENT-VERWALTUNGS-GMBH)

-DEVICE FOR ELECTRICALLY EQUIPPING D.C. CHOPPER
CONVERTER RAILWAY VEHICLES(LICENTIA
PATENT-VERWALTUNGS-GMBH)
~CONVERTER SYSTEM HAVING AN
INTERMEDIATE-CIRCUIT DC VOLTAGE WHICH IS
OBTAINED BY MEANS OF A RECTIFIER(LICENTIA
PATENT-VERWALTUNGS-GMBH)

-DEVICE FOR SUPPLYING A THREE-PHASE INSULAR
NETWORK FROM A SINGLE-PHASE RAILWAY
NETWORK VIA A RAILWAY CONVERTER( LICENTIA
PATENT-VERWALTUNGS-GMBH)

-STATIC POWER CONVERTER FOR RAILWAY
TRACTION CURRENT SUPPLY(ASEA BROWN BOVERI
AG)

-SELF-VENTILATING RAILWAY DRIVING MECHANISM
FOR LOCAL-SERVICE RAIL CARS, HAS A POWER
CONVERTER, A SELF-COOLED ELECTRIC MOTOR AND
AN AIR-CONDUCTING CHANNEL(SIEMENS AG)
-METHOD FOR PREDICTIVE CURRENT LIMITING IN A
SOLID-STATE RAILWAY CURRENT CONVERTER(AEG
WESTINGHOUSE TRANSPORT-SYSTEME GMBH)
—~CONTROLLING RECTIFIERS IN AC INVERTER FOR

LOCOMOTIVE TRACTION-FORMING AC RATED VALUE

BY MULTIPLYING REGULATING SIGNAL WITH
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SINUSOIDAL SIGNAL AT FREQUENCY OF AC ACTUAL
VALUE(ASEA BROWN BOVERI AG)
-ELECTRICAL LARGE COMPONENT E.G. TRACTION
INVERTER, ASSEMBLY FOR USE IN DOUBLE-STACK
TRAIN E.G. RAIL VEHICLE, HAS LARGE COMPONENT
ARRANGED IN ENCLOSURE OF RAIL BODY OF TRAIN,
WHERE ENCLOSURE IS ACCESSIBLE FROM SIDEWALL

OF TRAIN(SIEMENS AG)
-RAIL TRNSIT CAR E.G. TRAMCAR, HAS REGULATION

BLOCK CONTROLLING ACTIVE POWER DELIVERED BY
AUXILIARY CONVERTER ON POWER SET POINT

A Fal ASSOCIATED TO THREE PHASE FUNDAMENTAL 1A

FREQUENCY ON BUS BY MONOTONOUS CONTINUOUS

FUNCTION DEFINED IN MEMORY(ALSTOM TRANSPORT

SA)
-READHESIVELY CONTROLLING METHOD FOR

INVERTER ELECTRIC VEHICLE AT SLIPPING/SLIDING
TIME(RAILWAY TECHNICAL RES INST)
-SERIES OPERATION CIRCUIT OF DC-DC

CONVERTER(FUJI ELECTRIC CO LTD)
-CONTROL METHOD OF PULSE WIDTH MODULATION
CONVERTER(FUJI ELECTRIC CO LTD)
-CONTROL METHOD OF REGENERATIVE INVERTER
FOR ELECTRIC RAILROAD AND APPARATUS
THEREOF(MEIDENSHA ELECTRIC MFG CO LTD)
-REDUCTION SYSTEM FOR DC SIDE HARMONIC
DISTURBED CURRENT AT SINGLE-PHASE
INVERTER(FUJI ELECTRIC CO LTD)
-INVERTER(FUJI ELECTRIC CO LTD)
-REVERSIBLE STATIC POWER CONVERTER FOR DC
ELECTRIC RAILWAY(TOSHIBA CORP)
-POWER CONVERTER FOR ELECTRIC RAILWAY
SUBSTATIONMITSUBISHI ELECTRIC CORP)
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-MOTOR-VEHICLE CARRYING RAILCAR WITH
IMPROVED SIDEWALL STRUCTURE(THRALL CAR
MANUFACTURING COMPANY)
-RAILROAD LOCOMOTIVE TRACTION MOTOR
ISOLATION(7]]1)

-SLEEVED MOTOR SUSPENSION UNIT(7}%])
-PASSENGER CONVEYING SYSTEM COMPRISING A
SYNCHRONOUS LINEAR MOTOR(SIEMENS AG)

-CONTROL SYSTEM FOR A DRIVE HAVING AN
ASYNCHRONOUS MOTOR(ABB DAIMLER-BENZ
TRANSPORTATION GMBH)
-SYNCHRONOUS POSITION CORRECTION SYSTEM FOR
A LINEAR SYNCHRONOUS MOTOR TRAIN : (HITACHI,
LTD.)

-~APPARATUS FOR RAIL OPERATION COMPRISING A
LONG-STATOR LINEAR MOTOR(SIEMENS AG)
-METHOD OF CONTROLLING THE DRIVE TRAIN OF A
MOTOR VEHICLE, AND INTEGRATED DRIVE TRAIN
CONTROL SYSTEM(SIEMENS AG)

Ho
i)
ol
=

-LINEAR MOTORHITACHI, LTD.)
-~CONTROL APPARATUS FOR INDUCTION MOTOR AND
ELECTRIC ROLLING STOCK(HITACHI, LTD.)

-DC HIGH-SPEED VACUUM CIRCUIT BREAKER AND
ELECTRIC MOTOR VEHICLE EQUIPPED WITH THIS
CIRCUIT BREAKER(HITACHI, LTD.)

34

PCT

-MOTOR-DRIVEN BOGIE FOR A STREETCAR(ALSTOM)
-SECTION SWITCHING PROCESS FOR RAILWAY
SYSTEMS WITH A LONG STATOR LINEAR
MOTOR(SIEMENS AG)

-ELECTRIC MOTOR DRIVE(SIEMENS AG)
-SYSTEM FOR A VEHICLE, COMPRISING A LINEAR
MOTOR WITH A LONG STATOR ALONG THE
TRACK(SIEMENS AQG)

-PERSON CONVEYING SYSTEM COMPRISING A
SYNCHRONOUS LINEAR MOTOR(SIEMENS AG)
-POWER SUPPLY UNIT FOR THE MOTOR OF A
MAGNETIC LEVITATION RAILWAY SYSTEM( SIEMENS
AG)

-

i
e

-LINEAR MOTOR POWRED TRAIN OPTIMUM DRIVE
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DETERMINING SYSTEM-HAS FRONT AND REAR END
OSCILLATORS SIGNALLING TRACKSIDE COMPUTER VIA
INDUCTIVE COUPLING FOR TRAIN LENGTH PHASE
CORRECTION(HITACHI, LTD.)

-DRIVE SYSTEM FOR ELECTRIC MOTOR-DRIVEN
RAILWAY VEHICLE ENABLES INSTALLATION COSTS
FOR PERMANENT WAY TO BE CONSIDERABLY
REDUCED WITHOUT DEPARTING FROM PROVEN
PRINCIPLE OF ELECTRIC MOTOR DRVIE(SIEMENS AG)
-SELF-VENTILATING RAILWAY DRIVING MECHANISM
FOR LOCAL-SERVICE RAIL CARS, HAS A POWER
CONVERTER, A SELF-COOLED ELECTRIC MOTOR AND
AN AIR-CONDUCTING CHANNEL(SIEMENS AG)
-TRACTION DRIVE FOR ELECTRICAL RAILWAY
LOCOMOTIVES, HAS AT LEAST ONE SYNCHRONOUS
RELUCTANCE MOTOR; ELECTRICAL RAILWAY
LOCOMOTIVE IS IMPLEMENTED AS CARGO
LOCOMOTIVE(SIEMENS AG)

-RAILWAY VEHICLE CHASSIS HAS EMERGENCY
HOLDING DEVICE WITH WHICH DRIVE MOTOR CAN BE
CAUGHT IF ATTACHMENT DEVICE TO CHASSIS
FAILS(SIEMENS AG)

-CONTROL CIRCUIT FOR DC MOTOR SPEED AND
DIRECTION-CONTAINS THREE PAIRS OF OPERATIONAL
AMPLIFIERS FOR VARIATION OF MULTIVIBRATOR
PULSE WITH ACCORDING TO POTENTIOMETER
POSITION(SIEMENS AG)

-PROCESS TO MONITOR THE CONDITION OF RAILWAY
LINES HAS LOCOMOTIVE WITH A NOSE-AND-AXLE
SUSPENDED MOTOR AND DATA LOGGER(SIEMENS AG)

-SUBWAY TRAIN, HAS BACKUP POWER SUPPLY WITH
SET OF BATTERIES DIMENSIONED FOR PROVIDING
SUFFICIENT USEFUL ELECTRIC ENERGY TO MOTORS
TO DRIVE TRAIN FOR DISTANCE OF THREE HUNDRED
METERS IN CASE OF LOSS OF MAIN ELECTRIC POWER
SUPPLY( ALSTOM)

-PASSENGER RAIL TRANSPORT VEHICLE, WITH
CENTRAL MOTORISED SECTION(ALSTOM)

-

o

-CONTROL SYSTEM FOR A DRIVE HAVING AN

144
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ASYNCHRONOUS MOTOR(ABB DAIMLER-BENZ
TRANSPORTATION GMBH)
-MOVING DEVICE FOR LINEAR MOTOR CARMHITACHI,
LTD.)
-SECONDARY CONDUCTOR FOR LINEAR
MOTORHITACHI, LTD.)

-FREQUENCY CONTROL SYSTEM OF LINEAR MOTOR
TYPE ELECTRIC RAILCAR(HITACHI, LTD.)
-SPEED CONTROLLER FOR LINEAR MOTOR TYPE
ELECTRIC RAILCAR(HITACHI, LTD.)

-POWER SUPPLYING DEVICE FOR LINEAR
MOTORHITACHI, LTD.)

-EXCITER OF LINEAR MOTOR(HITACHI, LTD.)
-LINEAR MOTOR DRIVEN TYPE ELECTRIC RAILWAY
(HITACHI, LTD.)

-LINEAR MOTOR FOR VEHICLE(HITACHI, LTD.)
-LINEAR MOTOR DRIVING DEVICE FOR RAILWAY
TRAIN(HITACHI, LTD.)

-AUTOMATIC OPERATION CONTROLLING METHOD FOR
ELECTRIC MOTOR VEHICLEHITACHI, LTD.)
-CONTROL SYSTEM FOR INDUCTION MOTOR TYPE
ELECTRIC RAILWAY CAR(HITACHI, LTD.)
-LINEAR MOTOR GAP MEASURING
APPARATUS(HITACHI, LTD.)

-METHOD AND SYSTEM FOR REGULATING POWER
DEMANDED BY RAIL MOTOR(ALSTOM)

AEFEFA AR FAES = ANIIHEE [AE = (reduction gear)] * [2F =
(traint+ railroad+ railway)] At A3} F 8379 E3AH R} AAEFOoH, ol E3F
AR = 7P R vw3Il58 34, PlasE5s 114, 93 /M538 37, PCT 44, =
d 571, THA 471, dE 5372 BYEHY S FLEIFEFYVIHSZE Honda
Motors, Mazda Motors, Nabco Ltd 5¢ ¢¥ 7|43} 7FE5A4= dd AzdA 2 A
TR ZAE,

d

<gHETEEA B A 55 A
= =7t T2 ¥d SsR(Ed71d) Fah

-Driving unit that comprises a hydraulic motor and a
reduction gear (7]¢1)
n] =87 | ~Reduction gear of a multi-range—gearbox for a vehicle (7§¢1) | 3%

-Flexible connection system between a planet carrier and the

stationary support in a speed reduction gear train
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(Hispano—Suiza)

-Power shift transmission power train having a forward low
speed gear train with dual reduction gear set means (7§ <1)
-Starter motor incorporating an epicyclic reduction gear
mechanism (Lucas Industries)
~Hub reduction gear unit (7§¢1)
-Reduction—distribution unit particularly suitable for industrial
machines (Hurth Axle S.p.A.)

-Final reduction gear unit for an automobile (7]¢1)
-Reduction gear unit (F.LLI Maris S.p.A.)

-Winch with epicyclic final reduction gear drive (Lewmar
Marine Limited)
~Motorized reduction gear unit, in particular for driving a
screen wiper in a motor vehicle (Valeo Systemes )
-Flexible connection system between a planet carrier and the
stationary support in a speed reduction gear train
(Hispano—Suiza)

-Position sensor with reduction gear train (Stoneridge Control
Devices Inc.)

-Driving unit that comprises a hydraulic motor and a

reduction gear (Nabco Ltd.)

Ho
iai
o
=

—-A driving unit that comprises a hydraulic motor and a
reduction gear (Nabco Ltd.)
-Reduction—addition unit particularly suitable for industrial
machines (CLARK-HURTH COMPONENTS S.p.A.)
-Manual drive system for shutter with epicycle reduction gear
(SOMFY SAS)

PCT

-MOTOR VEHICLE STARTER WITH REDUCTION GEAR
COMPRISING MEANS FORMING TORSIONAL DAMPER
(VALEO EQUIPEMENTS ELECTRIQUES)
-IMPROVED REDUCTION GEAR UNIT (F.LLI MARIS
S.P.A)

-PLANETARY REDUCTION GEAR WITH ECCENTRIC
MESHING (ASSOTSIATSIA "ROSSIISKY DOM
MEZHDUNARODNOGO)

-LUBRICATION AND COOLING OF A REDUCTION GEAR
WITH EPICYCLIC GEAR TRAIN (SNECMA)

-REDUCTION GEAR FOR VEHICLE (HONDA MOTOR CO

104
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LTD)
-ECCENTRIC REFERENTIAL REDUCTION GEAR (TOKICO
LTD)
-REDUCTION GEAR (KAYABA IND CO LTD)
-SPEED REDUCTION GEAR (TSUOISU KK)
-CONTROL SPEED REDUCTION GEAR (71%])
-DEVICE FOR CONTROLLING
COMPOUND-CLUTCH-TYPE MULTISTAGE MECHANICAL
REDUCTION GEAR (MAZDA MOTOR CORP)
-REDUCTION GEAR OF HEADER AND THE LIKE (ASAHI
OKUMA IND CO LTD)
-LOCKED TRAIN TYPE REDUCTION GEAR (7§¢1)
-REDUCTION GEAR MECHANISM (DAI ICHI SEIKO CO
LTD)

it
S

—Multi-step reduction gear train for pneumatic hoist — has
one output gear for all planetary gear steps and directly
formed in housing of tempered cast iron. (NEUHAUS ] D
FA)

-Magnetically-driven conveying system for carrying
passengers — has stator magnets along track and circulating
magnets on train coupled via reduction gear to mechanical
drive (BECKER WALTER GMBH)

-Speed reduction gear train — is for exhaust gas turbocharger
and has torsion bush to damp out torsional vibrations
(DAIMLER BENZ AG)

—-Seat belt reel unit has length sensor with impedance track
transmitter ring driven by reduction gear train to provide
control disc child safety function (TRW REPA GMBH)
—Multistep reduction gear in planetary type of construction
has three planetary gear trains, at least six rotatable shafts,
and at least five shift elements comprising brakes and
clutches to effect different transmission ratios
(ZAHNRADFABRIK FRIEDRICHSHAFEN)

-

I
ot
[>

—Vehicle rear wheel steering drive train — has worm and nut
reduction gear from motor driving converter to linear
movement of steering shaft using trapezoidal threads (KOYO
SEIKO CO)

-Speed reduction gear with epicycloid gear train (NIEL
YVES)
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—-Planetary reduction gear with two double eccentrics
(DURAND FRANCOIS)
—-Epicyclic train speed reduction gear having two output
speeds. (DEPONT GERARD)
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adhesion coefficient under wet

Estimation of wheel/rail

Experimental investigation of
influential factors on adhesion

=T condition with measured )
.. .. between wheel and rail under
boundary friction coefficient .
wet conditions
and real contact area
k&2 v Wear 271 (2011) 32 -39 Wear 265 (2008) 1504 - 1511
Hua Chena, Makoto Ishidaa,
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CRH2C 29+4] &9+ CRH2 R2S A2 AAS Aot} &Fn
% A

"
27E & T8 7]E2 CRH3CE WM=1 rh AFEAQ] &S AHEE d&o e
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A2t Fss A7 Hd FFTE 14EAA bR F7HA7]13, 7]olvlE 3.03690 A
23792 WASALL ol EF AAEEE 550km/h7t Hth Ao exg&gs =)
AlA 350km/h A&-3S 7hsshAl ok YQ-3658 w/AJNHAE7IE AFEste] FHad-
FEE7A FAE bestA dgen F &S 8760kWolth Al A Eo 253
A At AA et FE AAE HHgste] /UAS RO FHRIA~
Hs F7Ho S4 qtEly, e ol tigk HA s AAE i FAATS HFFAH
CRH2C 294 1&dxte] ZL:HAALS 2010d 1€ A=A on 2010d 2985
Zhangzhou-Xi'an F3FollA] =315 A2t}

2008\ d el CRH2-350 Z=AEZS Al&stglon H3x= HALYEHE 380km/he] sk

25 = S R e R R e B
T RACNA 1404 9] A& 350kmQ] FAHFY el AlekS AlAdskith o= CRH2
BASE o R $Y&EEE &9 15AAE CRH3GAR HHadth olF 100842
7ol 1699 84 (CRH380AL), 403732 13/de] 8% w4 (CRH380A) 0 24
+9 A&E 350km, H1 SPAES 380kmelH Hi AlPEE= 400km o] Aol Tl
CRH380A= 2% AA-EHNN u&EAIS sk M A& 4166kmel =E3)
SAEh ok 20109 12 3ol o] -Adell Rl A 481.6km/he] 7 EE& EA s3]
ok 2010 10€ 269458 CRH380A®= A4 o2 53 oA-EMA £9& A&t
3

- CRH3

}01'

- =
ATl & Foe A ”1101747} XﬂJ_O}t nEFEaHo Ry 998 298 ICE3
Velaro©| t}.

CRH3C n&dxtE 20089 69 249 o] A -3 MR A 3943km/hE 7|53,
20099 12¢¥ 9o THHEA o7 Zhengzhou—Xi’a ﬁlﬂoﬂjﬂ 394. 2krn/hE ek e i=
e

=
=~ &

TE FAFAS T AW
= 3

e}
50kmoll A 380km= A
|

ol 32k 1
099 o]t} 2010 5¥€ 2749 CRH380B A AR S A= g
d Az 1%%501] ARG o dolw 180U A& LS oA

TN B3 ARV A5 AAY 2498 AN 2420 TGVE A
£ H9el ETR600 3578
slom AAE %= 300km/hel

CRH59‘r ETR6002] ‘}o Ao A+ S gste] 2zhAl & CRHL, 2, 383 wpzkrt



Az Qo] A 582 AAW 5 vk W, A4 WS CRHI% g ngiow
CRH2, 333 #o] A9 Wis 3

3], 20073 49 2o FT=EH =39 (China Academy of Railway Sciences)&
CRH5] 7|9¥te= & Algusdas Fded o e A= =4, 4/49 2484,
AR, B4 R AEAsHe mUHPSE 48 43E Aom FAo|BL Code
Zero Comprehensive Testing Train®. = CIT001Z "W3slal <) Z
Ao =L ste] 2007 7€ 19 HEH AldAS AlAsta gl

(3) =9 H=FF 29 Abg

= 7} £E7)E | Uk kRt HuEE Al xXA
FrEEHA 28 T x
A g g A
= { i { = = —
ey 2007, . = OT.]’E 3 (920 1092)
(V150) 574.8 km/h 4 Paris—strausburg AP ZE=A(25kV —31kV)
A ZAH(20kN —40kN)
Imm 2= ¥ 4Y align. &4
=24 AEZA, vA 2 AA
. FrEEHA 28 Jx
LGV Atlantique TeAAE 7o)
Al KP I N K
g 135°170 FH2 A&7 S0(920 — 1090)
(TG V5153 kmh | 1990 | o 00, | AR 2% (20N — 28N )
140) BN AgF =A(25kV — 29.5kV)
166 (2.5% : | ;
Smul) Imm 2= d4Y align. &4
i Al Az A A
Fulda-Wurzburg )
=d g align
(ICE-V) 406.9 km/h | 1988 A el 24
(Sinnbuerg Ed)
o] n Sendai ~ Altho]~ 7 Eb7bn] 7ol A3 o]
= . Kitakami T3t | 2 1&553 7Fsdk 3kl A
(FAgTE 405 km/h | 2005 ook | mB8 AAMA(aE, M 2S
CH 360) Shinkansen) Tga) 48
O X~ TGV 140 A8 =z 13

Hl

o ZEIF H3E: TGV Al&® ¢ 24, 21% 99 dAAF 11
1989. 11 ~ 1990. 5 SNCF % <3

e =¥ TGV Atlantique 32584 71x A8 $5 & JH<E
T3k Atlantique®] Dangeau-Tour branch 73F (AW 15000m, 25 % k74l

175m 2L %F)

e A% FH: Imm A2 HYE, blasting &2 ZFa =<3 A4 A A

o 7FA F#4): AEg F7F (20kN —> 28, 32kN) 7} A AIS %= 532km/h, At 71 (25

kV-> 295 kV)

o A=F Vi F-AA10FN A 8%F F4 (58] 26kW/ton —> 51.2kW/ton)

|



F7] 29AFE Adl A8A F, 4% Jloul WP U
Fag7 &% 30 5 A4 gl o

#9934 A% 45 GAEE S

TAAG Fadd, BE AR 5

o N2
A NG FHEAY) oy, g B 5 A
o] H7]7) %F}é}li 502km/h

TGV Trainset 325, Second Version (May 1990)

Aerodynamic Fairing
Continuous Roof Cable
Instrumented Bogle Faliring Flexible Fairing

T /.-““' J 18700 Instrumented[Axles 18700 - _ :I

Fairing - 14000
1 i
Extended Air Dam AirDams Lab Cameras Camera F;':’C:}H‘ECFE!
Cab Camera Power Unit 24049 Analysis Tables Trailer R1 (Laborato \ i opy Trailer R4
&< =
,."'//ﬂ Pant h Dat . Braitng Conductor Iﬁab Mon‘rt(:lrm l
- antograph Data | Test Director antograph Monitor
B = Data Acquisition Geneptars Opmneicl Bate. D00 el Cab Monitor
W = Modification bl
Pantograph Camera Aerodynamic Fairing

s, i Battery Bank Aj D: == =
“~ Cab Monitor Ventilation ™ i Test Pantograph
Trailer R10 | nadar S power Unit 24050

T

| T,
Generator “Safety Straps
Radar

ey

|
Battery Charger

a9 2-14 T2 AFEEAF TGV 140 +4 %=

[Ei a9 JRe]
% 150 m/s (540 km/h)
- 2007 6¢ JlEd Al LGV Est =404 A A
- SNCF, TGV A #tAel Alstom, LGV Est owner”} &2 3slo] 43
- 20079 19 1590 A] 4 153 AA|
A HusEr|EL 2007 49 39, 7HE & A¥9S 7FH Meuse®t Champagne
Ardenne TGV ¢ A}o]¢] Le Chemin vFS F+F 191712 A QFoA =3 574.8km/h<.

[H=Zoll gt =1]A3H]
715 FYA T2 LGV Esto] 1A 140km F-7Foll A o] Fo M 5. o] 3+ FAF7}
AL, 1958 191712 A3 zbel stru7b olo] Ha&ko] m=dates o 2 il
- Aol ZNE(super elevation) &S 57}
- 7FA A9 25kVel A 31kVE F7F
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- 7P S 25kNel A 40kN O = F7HIs d 94 = 610km/h) 2 FAFH & =9 Hd
& o
AR SE, e, 371984 9%, M 9% 55 EUE"E] AF AAE A
B3

[}
- 500km/hE Z¥sh= 22339 167712 32 9 2A A E A+

[TGV150-=3 utin] =} %HW%

co] NFFA AEH dATIEE VIS0ew, 2o SIS 2

ZA 2 (Duplex) 9t Fetol TGVEHZHPOS 4402H Aol A E2])5 W =], =
R

[a—

—LJ

Trainse it Mass 270 t = p—— T ; : Total power 20 MIN

Ek -4 %

2 TGV Motor bogies 2 AGV bogies 2 TGV Mtor bogies

a9 2-15 T AP EA TGV 150 +4 =

1990 TGVILT7, 140 A9 W Bep g se]l 41 o wal, mepd F =92 196
MW4 (A8 TGV POS+= 9.3 MW<S). }‘] gHd el v = oF 72.6kW/tond

-olyl EXgFe XTI POSEHA AEZE HE7]Y ﬁ%ﬂ(asynchronous
motor), AGVH Aol = A= I7A4Y 5711057 AHE, 55 Ao HEIHEZ AL

=]
olFdAE ZuEHPd Agde] HxE A
198 AFe 1990 NALAst s, FEAES S moh AusA A

goto] dnk HAGH] 15%9] = (drag)e ARSAS. o MAde= AFH ooy 3
E:LEHE 7 :rLlT'—iﬂ Holg, dx7r WS w$= 2389 flush mounted windshield 7}

A e AR %/;}94 920mmell Al 1092mmE 5 7FA]
7] $1%h

jun)
@
i)
=
off
Lo
)
2
all
2
rot
o
I

[TGV 150 7] 5 A3 ]
- 2007 19 15¥€ A 49 159 %F VIS0LE #F¢] 500km/h o] =2 F33 F4 A
7} 728kmeoll E3F 35
cFAA HuEEr]EL 20079 49 3Y, M 22 AES 712 Meuse®t Champagne
Ardenne TGV 9 A}e]¢] Le Chemin v} H 191712 A FAA Z=E3t 574.8km/h.
| a

- V150¢] w S g g2 TGVEAZF A8 Fa3ste] A=E A A(sweep)dh

s
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2 3R

1% 2-16 China Star AJA] a4d =}
o AR Al
2010 10¥ CRH380A= 4166 53
2010 12¢ CRH380ALZE 486.1 71=
% CRH380A 6M2T, 9.6 MW
CRH380AL  14M2T, 204 MW

e 500= Al <EXH(CRH500) 7H
Toaeel Ane] XY T2 AE
2011, 12 A 2Z( AU i) Abll A Aldd A A
2012. 4 22332 EALe] F3A1E i (pure roller rig)ol A 575km/h 2 &
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¥ 2-4. CRH 500 A& &xFe] =24

Item

Parameter

Train Marshalling

6 in one unit, all motor cars

Operating speed

400kmv/h

Test speed on line

>500km/h

Control device

IGBT water-cooled VVVF

Breaking type

Regenerative braking
Direct electro-pneumatic brake

Train network

Industry Ethernet

Power supply system

25kv/50Hz AC through overhead

cables

Vehicle length

1535 m

Leading vehicle length

27/26.5 m (according to various head

shapes)
Mid-vehicle length 25m
Vehicle width 2950mm

Vehicle height

3650 mm ( new wheel. pantograph
excluded)

Bogie distance

17500 mm

bogie

bolsterless air spring bogie

Ttem

Parameter

Bogie wheelbase

2.800 mm

Wheel diameter

920/860 mm

Track gauge

1.435 mm

Maximum axle load

15t

Traction power

22800kW( during testing)

Axle power

950kW (during testing)

Ald E 2k CRH380A =9 bAAd =4 /M=
HA, S AFF A o], %9228 MW

Q

A ek mbadls S A8
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]

CRH500 ¢-™#

a9 2-17 9] 500km/h Al

al2

3} o] 50078 °]

KeN
=]

ol o}

2~ O
==

|

7

=
T

3

gol AlA <

=
=

Nasta, o

9|

71e 2okl 7l AAE

o
e
=

™
)
il

0
Bl
o

p—

0

B/

2
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X

iz
b
el

LSRG
axj s -
o o o Y
| 1
KO | X°
c8
_r_l
g
wm ~ | 2 |8 2 28|88
iz
H
el
or = o
M.%,NEM% o Lﬂwrmﬁﬂ?uﬁ
e = B A e bR
o Rk Ak AR e R R -
e I e T o A - et B = R
N o T = |0 | A | e | g |
N T TR Ho | T o
RN H o [ [ | | X
|5 X | ofp R E - | = | X
ﬂw‘_ UA| _,_1| .XE io Tﬂl ﬂoﬂ O_I
—~ oTL._
o or

]

]

(2) FAY A

XO
=
B
=
o
N

)
N

. & 500km/h

%

w

7F =

=

Hle] £ e ol

A
=
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- FRAZA oA A EA

AN EE o FARA ASAGANE FAUA
e CIES RIEREE EIREERAL IR
ahul, FAAA ) A EE BAAZF dANA F
A A5e APsn AFsHE A

o AQAe] Au), Rahalel Al B £H/AS
ez P FAFAN e S, FahAlo]
9 GE-Ea A% A, 29, &4, L% 52
4 5 Qe 5e 2EL A

- A48 0 1d 95 660kW, 3500N.m / 2t
A4 1320kW, 7000N.m

- FHo AldEE - A 5000rpm

- AW =349 : 10000N.m

o v F8 ALY

- WHFHLAEY 0 A 3000kVA, 25kVA T3 AC,
2500kW 433 g

- AFAdAdn - A 750V/1500V, Aol 9l
450VT1000V, 900V 2000V

OB fr7 ¥ IR HET|EAT

o,

- ATC A&7
9

OFH &5 AA 9] ATCAZE AFA FA e 7]
59 AW W BT 9% AEA P
AwAEA Y LEBANDS 9T

EAE 2R
o ATC AEAAE 7%
o dAFAGe AE oz A2 B

fo e of

s
FE7

o« SEAYAY : LFEAT HHAY
2, $E % AFe 9 FFH A
a7 A

o A9 1 AC 220 V

0T 8 FAE 7] 24kN, 572500Hz
ATC 23715 A A

e VXI MainFrame, Embedded Controller, Switch
Matrix

e Digital Oscilloscope, Multi Function
Synthesizer, Pulse Generator, Dynamic Signal
Analyzer, Frequency Response Analyzer

ATC 2371521840 A7

e Pentium-III Dual CPU 1GHz, 256M RAM

oW 7| ¥ A HEETEA T
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- AT A7

ogH §E: 0 AR
A ARE AN

_z,‘

ES

FEAEY 2=, AFX
71 A

@ A e a3 d54 A7FA A
7 R AEAF A FA e AFfRs 9%

4]

oA FEFE: o A W A A

o Uz 9 AFEAS vEALSEA

o APA W2 J5HAE

oF LA o HIEE 420km/h, 1900kg: m' A
o U 553 : 540HP

o HY FHEA : 2527Nm

o HU THLE 1 2500RPM(400km/hr, ®860mm
71%)

o HU AFSEZ : 25000Nm

oB 7| FHHETEdAT

U EE AENIFRY, ALTE, AT, A=
A T By Ex A5 A7) AFAC g A
T4 APE Fdsts AFAEuE 2500KNe] 3
o Frof o] B], 500KNe| 43 <jFojolg 3l F3hd
=, AEZYR A FA7E A2E, Az
A LAFoz 2% T At THed A
oANFFE: o H/A/b=H/AH A

o 2% TAAE T4 A

o J =AY

0T QA 250, Actuator <

o A3 =Y <] : 58 FAHYSF 250kN, &
3 HvlstE 500kN

e 500kN FZAFoolE : 17] (stroke 100mm,
+10mm at 5Hz)

e 2500kN F& A Fofo]E : 17] (stroke 150mm,
+3mm at 5Hz)

e Hydraulic Pump : 680lpm

e Hydraulic Service Manifold : 27}

e Controller

e DAQ : 64Ch (EDX-2000A)

oB 7| FHEETEAT
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e
k1
)
o
>
=
og
i
o,
Y
=

OB G o BEAS Ao WS AT
o AR AU T A

« AAW L%, A5 RE AY

o AUy YE FF BE AY

o AEAF NG FNAREA] A5 E

oAl g aE: UIC 553, 553-1 114 Al¥
ISO 7726 4 A1E, EN 13129-1,2 114,
EN 14750-1,2 74, EN 14813-12 74 A3

0T QA o AW =Z7] : 34(L) X 6(W) X 6(H)
m (ANE7ts ZAFH A7) 0 271(L) X 36(W) X
48(H) m

o w2 2 AL Fd :-40 T 60 T

o 1 % A5 Fd 10 T 95 RH%

o AW A% : -10 ColA 10 mm o4

o EIFH FA} 500 T 1,120 W/

e X% A% 10~ 15 km/h

o A U 10044 A % RUHY 7bs

o A W 207" A 3AY FTEHTE RUHY

7V

o A U 2XH FA HE FH FAH JbF

o A Yo W 2% =4 I

ol fr7] ¢ A=A EAT

AL A

AR R BB | l ' .

d A AGA w5 2AH AN

o &= FAZA N A" FH HFololE

& olgste] A= AP AxAF Aty
4 9 gHow fasHl mabshel 3AWA

Y/AE/HIAATA & AETFAEFY] SHERNS

LR

1

o)
>,
i
ook

_|2i
~
oft If
b

e HAA AR AsATEAA

° I
o % ofN o2
Jfz o
ol 0“_5
ofy L
2L o
ol & o —(
>,
o% o
I
_°,
(e
i
_ﬁ
oot
oot
2 o
i)

[ ]

e m

RO

DY
o,

0T QA e Static force rating @ +250kN,

£100kN, *£50kN, +25kN
e Dynamic force rating @ £200kN, £80kN,
£40kN, *20kN or more
e Dynamic displacement : 150mm or more

e Hydraulic performance : minimum *1.5mm at

20Hz of 200kN dynamic load

e LVDT : Internally mounted in cylinder rod,

Non-linearity < 0.25% of full range

0B F71 FHHET AT Y

FALLYANRAY - ZAAHA

A

@l
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- AJQHE7] AsAE7

odn| &% o HEAE Traction Motorel A%
Age 8l AA AFH s AAdAE S A
3}l Traction Motore] Awt= ¢l 7|53 HeS I
"JE}J—, gz st E4AEE 73

o HAmztEe AJAT7E FHFH ] F3l o
ZA3 A A 875
oA EE: o TEE B H ) e e o [ ——
o TEHAY

o FIEAAY

o ASAHALENSAY
0T 2ALY: o 66Kv, AL 22000kVA

o 6.6Kv, 34 500kVA, Fo5Haa), 42482

22,000kVA

A HSE 3,000V, 1,500V, 750V
Fahrd 7] 660kW FAF =57 20
Ao g - WEAe] IH E

AA 1 /% Ao

FH AP £ ¢ 5,000rpm

EIAFHEEF 1 3000N-m, 10,000N-m
AL - 1d &5 660kW, 3500N-m /
20 A2 1,320kW, 7,000N'm

[
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> > oy
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=
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P38

© ZHo 200mm
: 10Hz, 10mm
D 1A22E L dH, a9,

OIF o oiy

R

24 & ooft B >
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o oo ox (B O
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o
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A
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- gz 54 F3Ad 7] (Roller Test Rig)
AN g @ % A AnEd Sz s
g xtol] AdEe= JAeEA 5o Ad+E f8, A d
A delA ddel slldste Az A" A
598 wA) A8 APANLY B2 TAS
o AA EA7 FPAMAA FAsE AT TL
2718 FHIFoEN 1 Bogie B 1 Caroll W3k
£54 WAUES W] AE )
oA dEgE: o FYAAAA(IALEE) A1 Y
o 2 5HEH AY

YA AF

0T 8 o HIAFEE 1 420km/h

o Hu%sltE @ 20ton

o AP 25 UA 1% R A=F 1%(Half
Carbody *4])

o AT+ XFAZ(1435mm), FA7H1676mm)
o =7+AE : 140073500mm

o AXxHE 27 : 1376mm

o 71X

One Table 713142

- 7 A AEe, FdT, dgny 9 AR
=72 1t

- dFdely : 7d(54 44, 53 39])

- 3k 7k 0 £1.5710mm (4076Hz)
- FAE 7k 0 £1.5710mm (3076Hz)
3]

ek 7R 25712 (2076H2)

oR 7| I HLET AT

oPUBE: AENY, AETE, AFTE, A=A
% 27 AgA6) od A5 ARe 7

oA dEE: o HA Ast & A

o 1AM (High Frequency & Long Stroke)
FATM A

o IEAY

¢ Quasi-Static & Pseudo-Dynamic A] ¢

e ZAZF dlol B8] = (Real Time Hybrid A1 &)

oF QA o 455m(L)x14.4m(W)x1.2m(T) 9]
o wFHME : (135+10)m(L)8m(W)2m(T)

o a4k 1 455m(L)14.4m(W)1.2m(T)

o A5tE ol AT oF, &
FAHRstE 250kNx6ea, 3-8 FHHhst3
250kNx3ea

oR 7| FHHETEATY
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*i

FHANTFE I o] &) FAF ]
2 A FAEe AedE

1 6} EA] A

do17bs

/7% (h)T7xAe Wids 29

0T 8ALY: o HEdl HHW : 41mx4.1m
o HUN(FTAAAFTH  30=(20%)

o 75 FIFUS 1 0.1760Hz

o B2 WX ZAYE V% (14405)

e 3007320kN &2 dlFololE : 87] (%4,
+24)

o FQ FUFUWI(20Hz) Ah7HEE o+
0.871.7¢g

o HY ~ERIA oo 300mm

o A 73 A=AZFEUMEGFATA 25m7]F)
: 1,200 kNm

o ¥ RryLAw ®ALEE] - Hydrostatic 2] 2|
A uk# Mass—Rig
e Sabio AlYE 6AFE AJA A8 L AZE O]

oM FII T FHAE S AT

- EMIVEMC #H

oFHI &= o HAI AHIFAFEMC) AES H
FH dAge] @S WA e AAI A 9
LS AAAE FAsH] %’45} Az FRIAA S
ARt A S EMD) 54 Alzd 2 A2
I WA EMS) Ad

o EMI Test Receiver ¥ Loop Antenna, Bilog
Antennas HEZ G435t @dxto] Hxpg Al

=74 (IEC62236-3-1/ EN 50121-3-1) 7}

oNFEFE: o HwAF FAF EMC AE (EC
62236-3-2, EN 50121-3-2)

o WARHA AFIEC 61000-4-3), A=A A
(IEC 61000-4-6)

¢ Radiated Emission Al @/Conducted Emission
Al'g (CISPR 11)

0T 2 ALY e CISPR 11, IEC 61000-4-3
o ARz} WHERRALAL A x}T) 2} A
e Radiated Emission(3m), Conducted Emission

=74 A

o WA OY NG, HE WY AE Asg

3 R SRR

o 9l My &= 150V/ 40A, AC &7
300V/ 50A

oRf7) % BE AL AT
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o
9

=
fo

5 AANOEYE Axel AFE T
A 2z AFAY, FAAY 2 A%
A
}

3
2% AAEAAES WPy A9 2
54

[

= o e
[ Lo

o 8AME: HME 2z FHAIE Y]

o HAMA : 20mm, 100Hz

e Load sell : 07490 N

e Distance Guage : 4000mm, 0710V RS-232
e Servo Motor : AC220V, 800W

e Lead Screw : Ball Screw, BNF4010-5

e Electric Cylinder : 40kgf-m

o oAt AFaAFAA  FY4 CLAMP 32
WY 2 EZ AT

o HAMA : 20mm, 100Hz

e Servo Mortor : AC220V, 800W

e Lead Screw : Ball Screw, BNF4010-5

e ol UIA AT AR ¢ K9k CLAMP %2
A 2= FHARA7I

o F7FR7] ¢ &%-20kN, H W E-1mm,
# o) o}+-50Hz

o TFELAA ¢ H7HEE-50G

o WHOAIA © AML/E+100

oW 7| FHHEETEA T

0% QA Sk o AT RE : 1300kW(690V)
o Y& wH : 1300kW(690V)

e E= :57,000Nm

o AP @ AExH KTX, G747

o A0 BEF IAF A, &%

[ ]
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odH & B, dHEARS] 22 =HAs

o AARE, 424, dAs 5 4,54 24

A5S HHoR e QAT

oNdZdE: AAYEAHAFUU, CU,  CKol,

CD), AAAEAGAE, F5F5, Kodd, gt

o, = (EA/E )

Ad, e Lolmv A 45

AE, SAMEEEAE, AR EEFSE) L o

Aol A&, Adid DG AlS(Gmax) A1 """' = oo ot e —

0T 2 A e Main Frame : 4800(kN) Hydraulic
Clamp Cylinder, 400(kN) Hydraulic Up/Down
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0T 8AF: e  SSpecimen : Wheel & Rail
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e Driving Motor : 355 KW Servo Motor,
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e Test speed : 072470RPM @ 1000mm
(445km/h)

e Slip rate : -107+100%

e Contact angle range : 073°

e Attack angle range : -3°7+3°

e Environment Control : Dry, Wet, Sand, Oil,

Temperature, Humidity
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/ \/ —_—E
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100,000 e N\ il /,—\
0 . . : : : : ;

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
d% 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
FE 82,837 | 125533 | 152,904 | 215,485 69,490 | 212,651 | 279,130 | 496,247 | 299,123 | 644,071
4 195,048 96,314 92,256 95,711 | 108,585 75,677 | 153514 | 176,491 | 157,113 | 145,987
Atg: g g3, o] A (2012)01 4 AL
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AR A, o= H(2012)00 4 A QlE
- 20083 7o w AR dle &S FH18049 T &, 75%) % F5(37.24
g ge], 15%) Aoje] mRie A e 4 20080 Hu]2e] o] 7t
- 2007 Vo w HE FEo S 2797 &4 (61%)= ofAlotel T Wb,
20083 el o r e FFo] F7hsh
¥ 89 I/ Arag] & R
©e] W EUSD
- A< vE
7
WE =7k 20073 2008+ 2007 20081
o} A] o} 0.6 0.5 22.7 25.3
& 37.2 20.4 3.3 15.0
RikE 180.4 153.6 3.4 34.7
1] 14.7 29.8 6.3 5.8
i 8.6 0.0 1.1 0.1
ol g7} 0.0 0.0 0.0 0.0
L Aol o} 0.0 2.3 0.3 0.0
A 241.4 206.5 37.1 81.1
% T 20089 uty] AF
* At AT, [(HARAY s G s (SR A, 2011

- 137 -



- Yy Ete] drvs AAYE FF 32 2 7)E FEofkd wel ofzte] Aol 9
o, AutH oz AAHI 7|E5E Uy oF 60780% FErow HiuFEE A
st Ax7F = AoRE YEPG(SauEd T, 2011).

- AAREIEHLQ0 wEw S AEr)E FEo] A oin] 74%
FEow A ® 2
% AEEES] 7& ol /M wA UEhdon, AEAaw A, A5 3

B 50 1% fEel AdH o v Bt 9.
* AT 7)=(76.76%) F-io] Hurt =A e,
I 810 ZUbd HEAY £ R
B 4 A7 100% FHAT
2 7= 2 317] _ Hi7)%
5t }
Eia) I e B
iEJE/\]/\Eﬂ
o171 o] 2 4752 62.63 75.87 100
HAEA 28 2o 7] 56.16 77.70 72.28 100
AEEE 7% 56.35 70.04 80.45 100
A4 7<% 4717 61.29 76.96 100
ATAE 9 EA 54.93 77.92 70.50 100
A A 28 kxR 33.58 51.87 64.74 100
A AdE S 62.46 81.34 76.79 100
AR5 7)E ' ‘ :
Araa 7)< 26.86 34.99 76.76 100
3 7 48.13 64.72 74.29 100
% Am: AdNE7|EH7EA, 2009

- SEvEe E AdVE FES AAAL NEFEQUR, 9T, 59 F) d¥l 3
AH o] 60~80% = YEFF (3 =r]=dA ¢, 2010)

- FARAARIATAQ05) wEwE, Seue e dxyoly REe AL
A3 giH] 70% o|3F FE o2 JERE

- @ Awal el A A B, 20129 waw, ¢yt 2w A4

“718F 7183k =
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ah= 71 HA7E mAA] AAEe] deE AoE yed (ol ® Fx)

- A FEFEAAE Y1 A Ak T1E FEETel A AAHe]

= A8 yE
O wehA, A =A4kqlo] Astr] 9w sl xEo] Aoy = A&
Tu ol AAYE Z 1 AR dAT|s FE TS 8 AAA L AEA

¢l w=o] Hdadh

3811 g B AAle] At B RE FF 7R

(&9 A g
HS6 sum | am FarE A A= H] &
o9 (A) (B) | (A/B)
860110 A7 %A | 2008 270 808,122 0.03
860110 A7 | 2009 42705 1,135,024 3.76
860120 SAAHE %3 | 2007 147 13,057 1.13
860120 SAAAE7|BA | 2008 123 11,939 1.03
860210 ol A 7] 719 =F | 2007 228 1,381,032 0.02
860210 ol A 7] 71 ¢} | 2008 57 2,255,550 0
860210 ol A 7171 ¢k =} | 2009 227 946,604 0.02
860290 71eb7| A ' | 2007 177,084 570,411 31.04
860290 71eb7| A ek | 2008 161,715 549,342 |  29.44
860290 71Eb7) bR e A | 2009 52,772 498109 | 1059
860310 R HYoz Y= | 2007 3,452 2,890,202 0.12
860310 QR Mo zFYs=4 | 2008 86,396 3,326,746 2.6
860310 QR AdgozFYs=4 | 2009 11,740 3,864,696 0.3
860390 71EF | 2007 51,397 469,156 | 10.96
860390 71EF | 2008 104,468 462,436 | 2259
860390 71EF | 2009 52,106 296,622 | 1757
860400 AEE e Lo FALEERF &2 | 2007 6 792,679 0
860400 AL = L] FALEERF &2 | 2009 81 1,220,981 0.01
860500 | HLRwEARFAEERFEAAE | 2007 5 877,390 0
860692 A=A o] FAEERF &2 | 2009 911 591,768 0.15
860699 A=A =87 ebstat | 2007 8,592 550,841 1.56
860699 ArreAEgoetsiat | 2008 2,992 1,569,031 0.19
860699 ArrEeAEgo7etsiat | 2009 8,652 878,320 0.99
860711 T-E 2 o B2 (dxh o] AR 9-7] | 2007 365 418,273 0.09
860711 TE A B () epu] AR 9-7] | 2008 8,236 408,082 2.02
860711 TE A S B 7 (AP eH] A 1 -] | 2009 2,086 335,473 0.62
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860712 71 EFO] B 7] (2p) epH] Al 1 971 | 2007 115 481,443 0.02
860712 71 e Bg-7] (2} epu] Al B ¢-7] | 2008 1,609 558,444 0.29
860712 71ERO] B9-7] (A 2h) ok u] A B.9-7] | 2009 21,813 454,393 4.8
860719 ZEHF-REES ) | 2007 9,318 2,318,258 0.4
860719 ZEHF-EES ST | 2008 24,581 3,363,104 0.73
860719 ZNEHREES T | 2009 11,018 2,425,552 0.45
860721 TN AAEZA G LTEF | 2007 107 1,177,313 0.01
860721 TN AA T ZA LT EF | 2008 309 1,460,569 0.02
860721 TN AA TG A LR FE | 2009 451 1,247,293 0.04
860729 71 EFAl S G A ok LR E | 2007 141 227,987 0.06
860729 71 EFAl S G A ok LR E | 2008 90 251,462 0.04
860729 71 EFA S G A ok LR | 2009 1,263 277,961 0.45
860730 | E7|etolAAGA] - T FAHFEE | 2007 838 423,190 0.2
860730 | Z7letlAAGA] - AFFA LK EE | 2008 1,744 611,365 0.29
860730 | Z7letelAAEA] - AFFA LK EE | 2009 1,494 490,604 0.3
860791 71 PRGBS | 2007 104 1,145,163 0.01
860791 71 B AE ) B | 2008 253 1,041,461 0.02
860791 71 A 7 e | 2009 211 752,994 0.03
860799 Are=A g2 F 7| B2 5% | 2007 24,322 2,971,977 0.82
860799 AT E=A S A7 e EF | 2008 99,833 3,225,448 3.1
860799 A E=A S A Fo 7| e EE | 2009 88,780 3,223,899 2.75
860800 AEEEAEAZ S ETEE | 2007 3,030 603,789 0.5
860800 AEEEAEAZ S EFEE | 2008 6,215 753,577 0.82
860800 AEEEAEMZ S ETEE | 2009 7,994 679,622 1.18
% Zkg: o]E A (2012), “AAR UG- ATE T FHHEATFTE AAY 47

O AAREAG Afr& 6% 24 A == At FEasts 3724
= TAI2RE A 7] B A 8(201172015)5 M= el E oS A
&) HEE 2009 2%°14 20051 4% = Ageta F FY
# AAREAG A4S 6% (A2 AEAGTRAVIZAR, oA A F
BAS A3k ZAAR SRAR, /AT A AVIEe] 5244 A A AL
W RER ARVE 7F VIH, 2uE58 de AR FIEe] AAA A
TR AA nEHE A B 49 HE R 2uSdR AdAdS
&3 A A f1dE And 7 oods AeR g
O AAH 7]&FARl T8 224 HEMU-430X 2F#S & A&ste 554 3714
& a2 v AdrlEs AEstel AL Hlg o @)t 500km/h &
= AdE g ol AHAE S5 B F% 1A= AT+ As




- oo @l A vEez 139 ARAAL wad uw

Aol ot Aow ek,

. KTX-2Hdo] 717

¥ 8-12 &= B AAS nEHE=aeF Frjabe

o 24 FE k2 o} 2l =
- KTX-217 GV ZEFIRO 380 VELARO
7] A 10% T 8 8%
Axp Aol 201m 130m 215m 201m
A4 5 363 250 66441 6014
T2 T 403 % 272E 420% MUTE
el 17% 178 17% o]
%9 8,800kw 6,000kw 8 800kw 8,800kw
R
M 303km/h 360km/h 380km/h 350km/h
HuEL
WSS 0.65m/s? - 0.48m/s* 0.38m/s*
22 s Y AL Y Ak YA
of 214 24 oh A 214 th A A A
5 3(2009)
KORAIL(2008) | el @elob2008) | * "0 | FH000)
T (e}
149 91/ /e 9ot/
oy | OLIVEE 200K R g | P00 AR
(10 HA (1% #A (8% A
16 A4
FE) #) . %)
713%)
% AR FHAEATY, 2010
O af7F ® AL as AA d& ] g AA ] ASHo] As=a AAg 3
4 AUAE ol &3 AHE LFE 2uE WF AAV FHH S47FE W)

832 = AAH &3

O ZAA ad= AAEH - AP

X
ol
fol
A
il
M
1%
ol
)
&
dpx
ki
o%
ox
>
N
N
i)
N
o
il

A maE e Bl - @rkskyl 918 500km/hw

3] ddE = dAE dase dd3Hes e
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= A < o 4r oo x4 N S A ) o
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Nor & Es) MW_ jof  Hr r/o 1@ o el o 7K. "_U < o M M@W__ Wru M_n_ cwe ﬁ uuuu Ho M %u_ % ;Jm_m
Mﬂ Mw Pm Mo " 9 o ;% W HoX N H = m =0 X mo - X & W - A ol 7, WT_
TP oy XA + 2 EZg Y }wL%mLkﬂWEmMH
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- 500km/hg LEHE 538 Ao FRLEAS IAYE A28 49 208 7]
= 19 607F Mo g o9 27 28% F71ete] 1Y 77w Mo e Ao R
Kl

3) Ageiit 71FA 71E 1454 o879 T 4% % A%

O 500km/h L&H 9] F I}

- 500km/h &HEE FA o] &AdA M F a(FL R A A H )]
Al Aow dFgor, A=y Tl Meeial 71$4 Veor wess
Adss AT

o 3 #A%

- obd B A& 71 wEseE S (20039 720119) S HERY

- KTXE 2004 71501, 2005958 20090744 53] 58% 60%9] F it

!

M

=
)
12
—_
D
(@]
(o)
ol\
N
)
o
2
12
(0/¢]
N
}—A
oEL
[©)
S
—_
—_
L
S
o
ofo
o o

T Zl— ok R ks 2003 2004 2005 2006 2007 2008 2009 | 2011
e | s412| 1637| 858| 843 | 641| 582 56| 539
KTX 0| 4502| 7233] 7676| 7483 | 7450| 7195 | 8412
A A=A | 3412] 6139 8091 | 8519 8129| 8032| 771| 8952
& e 1,114 969 831 900] 930| 930 930 | 1,023
nay 359 9382 715] 532 74| 906| 1,059 %7 | 945

N
sy | 5220 | 3815| 2,862 | 2,686 | 26564 | 2,415 2303 | 2,343
37 10,728 | 11,638 | 12,366 | 12,859 | 12619 | 12,436 | 11,921 | 13,262

-
e
of

ol
r
e

2003 2004 2005 2006 2007 2008 2009 | 2011
aubd= | 32% | 14% 7% 7% 5% 5% 4% 4%
KTX 0% | 39% | 98% | 60% | 959% | 60% | 60% | 63%

A= AcA | 32% | 53% | 65% | 66%| 64%]| 65%| 65% | 67%
& a3 | 10% 8% 7% 7% 7% 7% 8% 8%
oy [ 35 9% 6% 4% 6% 7% 9% 8% 7%

N
FdE | 49% | 33% | 23% | 21% | 21%| 19% | 19% | 18%
A 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
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1:!01—%1.

- 500km/hd AEHEE 3(d KTX 87359)Y 4%
23% S 7Fsko] AzF oF 9824

- YubE T o] S = 1A YA

O F¥F oA DAL T

# 814 A=At 71E3 S8 F A=(2021d 715)

, WA IAN(F A o] KTX &9 714), Azb oF 7967 o] KTXE 9]

w9l W/, %

A
w 58 o 3% OR: 4
A A 9683 894 2,218 7,963 510 12,554
' (77%) | (71%) | (17.7%) | (63.4%) | (4.1%) (100%)
B. HEMU-430x 850 763 1,536 9,138 267 12,554
2EAE | (68%) | (6.1%) | (122%) | (72.8%) | (2.1%) (100%)
R C. 500km/h | 782 687 1,141 9,818 126 12,554
A REAE | (62%) | (5.5%) (9.1%) | (782%) | (1.0%) (100%)
(=4
. mAE e E 7t
s & -12% -15% -31% 15% -48% -
(B-A)/A)
vAld oib] STt
% -19% -23% ~49% 23% ~75% -
((C-A)/A)
HEMU-430x th#]
Z7l e -8% -10% ~26% 7% -53% -
((C-B)/B)
O 8+ 74 A& 500km/h & d % o] &7 A}
- QF 20% <A Al L nEHE BgEo] 15% 7435t 63% % LERE.
- 8 10% 3t Al - nEHAE B Eo] 12% #Aadte] 90% %2 UEFH.

ool e o] @¥ds -1563 -1.022 714

~ 144 -




% 8-15 8 T AL-F2k 71EAHN T AT
ool A, %
SE | w8 | agee | 9T | 2s3As | 9udEs | @A
90% 1,343 1,179 1,960 7,854 217 12,554
(11%) (9%) (16%) (63%) (2%) (100%)
10% 1,203 1,056 1,756 8,345 194 12,554
(10%) (8%) (14%) (66%) (2%) (100%)
0% 782 687 1,141 9,818 126 12,554
(6%) (5%) (9%) (78%) (1%) (100%)
10% 361 317 527 11,291 58 12,554
(3%) (3%) (4%) (90%) (0%) (100%)
Dy 221 194 322 11,781 36 12,554
(2%) (2%) (29%) (94%) (0%) (100%)
4) A3 A A A H e
O &£xZTdo] & LPAZ dg
- dA KTXE A&~ 7l5o 2 1302 gl A 23
- HEMU-430x% 90t (A& ~ -4 &3 o
- 500km/hs ILEHEE 602 (AL ~F4H 3 o4
O Ats]A ol B AAH Zop A4
- AEKAR FAFL FUR Qs AA 44 HA(EHA A Syu g At A}
a9 FAH 8 dzhe] WA
- o] T TN Ay Pu|g AyHele] s F e AgiFHmE B
ATolAE F 7 "l g FHH BAS T
# dn g H47 \1e AR FEFAFOR A B wEFHEEA, W
g7 5) ol&Ae] AF & Frae] e HY
O Abs]A o] Hla
- olgl ¥ @ KTXel Hl&l, HEMU-430X % 500km/hs &A= A 3A]e] Azt
AFS) A s ols HlA (= ).
i 8-16 Az AFE A o] HAwH(2021d V1)
TR HEMU-430x 500km/hg L&A=
SN AEHY 3,99991 5,488 ¢
A Az e 1,475 9 3,1269 ¢
A3 A o] §HA 5474919 8,6149 ¢
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F 8-17 A =AT THe dg B B a2009d V1)

(9l o9, %, i)

S Awdg | A5 s 3371 | $25
=m 25,514 595,829 629,178 58,419 632,064
°ooH (0.08) (1.81) (1.91) (0.18) (1.92)
2R Ak A 4= 1.5 1.01 1.33 1.7 1.73
77 A A S 0.038 0.001 0.039 0.386 0.153
S A 05 0.34 0.45 0.6 0.59
I 2821 6,796 80,065 136,266 8,245 85,916
gk 6.8 7.2 6 6.1 5

) Ak 8L FAZRA Al sls) delE 9

¥ A7 o3 AP ATBFE, o)A (2012) 4 A&,
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