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Evaluation for structural safety of TTX under structure

Jong-Cheol Jeong, Sang-Jin Lee, Sea-Hyun Cho

Abstract

This study has evaluated the analysis results for the under structure of Korean tilting train(TTX).
TTX has many equipments which are attached below the composite carbody. Loads due to equipments
on the under structure are very complex and various types as operating condition. So applied loads are
considered weight of equipments and acceleration. From the analysis, the structural safety of under

structure was assessed.

Key Words: Composites Carbody, Under structure(Underframe), TTX, FEM.

1. 4 &

ggd

3 Pl il
Gg FHroE

AHTTX)E AR oz 71&
F7HA1717]) @ BH o
Aot} uwpeba] wrh shw g
BE gn @ YRS g
A H Bgadqs 48 &
&}o] B.2] = (Hybrid) 2} 2 A 2b&}

HUor

o U rE
o)

F Aol A8 sto]ug
& s 712 AdA—-fu A
2 x AAE 459 o
- “’-}_—%’——%l §& A9 ¥ e 3
A% stelch 7124

AR Al 918, 2 715 A, A

24 gk AR R AALTED 52 s
o el HRTAGED), AR D 2
58 Adsta, AUAANAE FRas A4S

" (y@astolu) A w ek

247

o] &% WHEANE B3 7R AdANA FdE 7
HH A5E WA IAA T2 e
X AYF & ek HF A=
A A A A = QM 2A4¥ A5
& %3 AWy AZEue s
Az gag e BAHE 2 *é
o g 7IF R NS E 71059 @E AFAYS
g3 2o ded7r R AAEA E}u“* 7

= 5% 9w,

o
59
th 4
5 5

11
=

54| 3

2 EElAe €' Eak Ao Al ]
-rl-rlt] ZF 717182 Q% A=Y 2 B
gtzle] F23 HHAA HIE 4 §°P°5L'}. ‘?Hi
A H7te AN 40 Bl '5H ojFHom +
Z22) FAE Ao nlag F& HAo] 9
TE AARYE A8

2. XA &gt
5 % HHAIKTTX)E 63 1940y
A4 4L MeptM+T+T+M+Mepi -4 fl o},



o]F W =fo|AE= M-Carell F4-5+= ofe] 7}A
A% F 100kgol 8] FFE 2 A5 2
ARE FHoR AESST. M-Card] AYS %

19 ga F9 77125 & 29 2ok

X 1. €8 28 2419 Ayt Al
¢ = A 4
7 o] 23,030mm
= 2,970mm
A5 %0] ) 3,690mm
)25 A7 A 15,900mm
AA7] ¥l 880+ 10mm
E 2. 78 Adl7]7] 3%
7171 3 % #F(kefl
Main Converter/Inverter 2,450
B.O.U Rack 472
Re—Railer 203
Carbody Tilting e
. . 125
Electronics
3. st&=A

SEESDEEEE TS
9. el e ey 489E 47
%, AN Bo &g sFolm g shie

T 29 o] AYTAY] HH FAHE Fal7]
Aol el shFolch Fatrl7lol @ HFL &
W EE A4 A BAEE MEES FA Y
Fa A wAsE 3 MR a9a gl
o &R 5 melstdon FARFEe 4%

AN @A el EAG e thea} o] AAbgh),

o
8|

L

o

FAF RS AN NAE 7171 F S A5
FAEEANF-FEAFY

= [ 46ton + 6.3ton - 18.2ton-3.65ton | x 1.2 -
8.85ton

= 27.7 ton

100kg °l3}e] F%F& ZHE 717|182 F38F
atF A&7 Ta8Fe Z5d
Kcystone Plateglol] 2 5] o2 8389l
omw z} 7|7]o] ¢]%t -} Q. LEl= 3ol 7}
57 E & ns TR *1%0}‘31"1‘. T
Astgd 7171 el 2%
¥ e Z sl

o) =

- SEe FA6 g

4. off A 2 H
A 2de o 13 2ok oA A9 et
go] M= B o] dig FFHe 4
T A@AMe wE& 724 FFAJAFEFAD)
Aztel wnE g8 A5 sk
el AlgE 84E 3D 4 Q409

144,0307012] .49} 147,695¢] =z A H o
Ut HyperMesh& AR&-3le] g stlom A}
|35 314 &= ABAQUS®|TL

#Y n& dLAFe T4 Ad wet 2
Al 2 et v Eyglor ydn AAE F2
BFLAR o] FolA glov] AuLede F&
AW Ho] ook wheby FaREC] hdA B7t

E AA F FEeR FEste HEsd. Z
REo| Wt 7)Fe AsAEAMe 71Fel 25l
QAo a2 oldtx AAS ST zZHZe] A
A9 3889 71ES & 30 YERSAT



dE =Y AA §FEEE 29 37 Eo
2k
o

- - —~ Z&Fo] & Main Converter/Inverter(C/I) H-2F 14|
ZH ;g %}%%Eﬁ] oi%%i’_ﬂ] 9/}_ OF A& —';‘—)\E]-X]/(] 1= e °ﬂ/‘1 o;:_] zZ] =% O EO]B;]
[MPa] [MPa] o= = L R
Agsyge M RS =
SMA490B 362 o] 4 362 o8 1GHESE Main CFFF FHE S 417, 18 W 2
‘ - 22 HoA 125MPa A% AP A& FRIEA
STS304 205 ©]| 4 205 ©]3] T;}— Main C/I= #17~#237]]—Z]9] IFE XA tﬂoﬂ \:!;d«
STS301L-LT 215 o)A+ 215 o]a} ) o] REol I22~ B AFDL SMA49BE
STS30IL-HT | 686°1% | 686 clst FAE 9mmelth. sjM AN FA SHEEE
- = = 2 E <382

i 539 o139 539 oTat 4e] M%‘D}.~ AdsEHL 12 55lea°ltt1
(ARE=) (Q1a58) #1891 22 Wo| & FHdA BAS Els)
S BElgle Age Hd $82 6.6MPaE

el =i}

5. o4 A1t

o o 2
B
O
=
=
o
o
H1
o Jr O Jr om

gtaAe] QlAgHo] 539MPadS el uj
23] SHA3 HYel 92S FaEg 5 )

2% 4 Main C/1 F3H-22] SHEE

Re-Railer ¥ B.O.U(front):= #12~#16¥1 ==
Hej B2, M AH o] FiEe &
A22 BHT Alo]l= A AFHE = &
e Z2A HloAe IYPL FNFHo=R
:l%] 2 %%Lizﬂ i}—iﬂgl %a_i%gz_ 30MP3.°] 8}§ L}’E]'Lul—% 5—}?_]3]'91"14. B }ﬁbﬂ 7é‘
Z= Hg 2£#&  Re-Railerd 7Z$  16MPa,
BOU4 AS- 21MPa® &2l % At

_
M
5=}
o el |

293 dnEZaee SUARE 1% 5. Re-Railer @ B.O.U H&FE SHEXL
j= —_— [>T 1=

249



Tilting electronic 2 B.O.U(rear)&= #24~#28‘i‘i E
22 o . siMZAF o] Fi9 &Y
TEE AE22 JEY AelE He FFHE ¥
HZ 315 322 JoAe §32 ZHitgo

g |

2 35MPa°¢| 32 YEPGS Zelstgin) Bkl

=

Azl FHd $3S Tilting electronic?] A%
264MPa= 22lx| QlTh.

19.5MPa, B.O.U9| 7%

i

18 6. Tilting electronic 2 B.O.U H&# $9

He

6. 2 E
2 =2dAe 98 €3 A AsHitid
HRHE 7+E 717159 HaHd fE FzA
o HHA H7HE A AL RS FE st
geor o 22 ZeES AU

NeEg neshel
getha FHgetsn

2) ARHE 4% SR Qe BaAd o
Hxelgle] BAsHE e 588d olaw 3

250

% 7|

B oATE ANNER ARSI R e
A8l Slstel +asgen oo e gk

i)l
ot

=

1. JIS E 7105, "Test method for static load of
body structures of railway rolling stock", 1994

2. TTX A2% 7]& AFSA

3. ENAEAEL AF Age

Sk b



