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Structural and Modal Analysis of the Composite Carbody of Tilting Train

Soo-Hyun Kim‘, Sang-Guk Kang*, Sang-Eui Lee‘, Chun-Gon Kim”r,
Sung-Ho Han", Hyun-Joo Jo

Abstract

The weight reduction of carbody structures is of great concern in developing high speed tilting train
for the normal operation of tilting system. The use of composite materials for the carbody structures
has many advantages due to their excellent material properties. In this paper, finite element analysis
was conducted to analysis and design the composite structure of Tilting Train eXpress(TTX).
According to JIS E 7105, static load tests were perforrned and the structural safety of the composite
carbody structure was verified by conducting finite element analysis of the model to which reinforcing
frame are added in the composite carbody structure. In addition, modal analysis was conducted to
estimate the natural frequency of a train.
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Table 29 Flg. 1 ]
rATHe]. &4 Ay Ei}lﬂ :rL-%-J
A 270l 2 mm, 217t 30 mm
B 3% AFelx A A Z2A “ﬂ
28 B¥o Tsai-Wu indexd YERIA
ZHgoMg Hg HFF JA A
15.9 mmiEtt AL 235 ®id

Table 1 BgA ¢ ¥&48 BAHA{2-5]

Gr/Ep Fabric (#3327-Ep) Core (Al Honeycamb)
E\{(GPa) 55.5 E\(MPa) 0.17
Ex(GPa) 48.3 E2(MPa) 0.17
G12(GPa) 3.81 Eg(MPa) 1480
S,(MPa) 6422 G)2(MPa) 150
Sa(MPa) 548.9 G13(MPa) 250
S12{MPa) 123.4 Gya(MPa) 170

iz 0.099 iz 0.996
plkg/m®) 1600 p(kg/m®) 55

Under~frame(SUS, Steel)
SMA490B| 535 1| S5400|SPA-H

Modulus, E(GPa) | 210 183 | 200 | 200
Strength, S(MPa) | 370 220 | 250 | 250
Poisson's ratig, v 0.3 0.3 0.3 | 0.3
Density, plkg/m® | 7800 | 7900 | 7900 | 7900

-221-

Vertical .
toading Test | M

Coinpression o
Loading Test | F
oiE B
1200}
2

'
fg
T

'
}
!
L

Fig. 1 o}%‘- 2 AR =3,
Table 2 JIS E 7105 73} 9% 35 2 274 =4
3z 23 AA = 8% 37
I CEEEE I OIOERECLU I E I
#% |4ae 2283 42 AR
(1 AHZAY @) FN2ZY 4A
o (el 2ras: 4x AR (1) 40 ton
#% (2 9787 282 4% d4F) AaxE [(2) 120 ton
o 8% R Hews] 289 1A
N O FHH4 17
i FETRE I i (3) 39 KN-
gz (09 298 TR0 san 2y on m
of 8% #of .
1)
Y gRARTIedTS BY
Table 3 84 23 A=)
lisce | Coore Max. Stress | Max Def. ]
(mm) | (mm) (MPa) {mm)
47 |.Case 112120 54.6 16.7
“}; case 2 | 2 130 535 151
% \ase 3 | 25 | 20 452 14.4
S case 1 | 2 120 101.0 -
; o case2 | 2 |30 899 -
case 3 | 25| 20 647 -
weglcasel | 2 1201 251 -
ﬁ; case 2 | 2 | 30 26.4
© ) case 3 | 25| 20 22.8 -
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