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Analysis and Design of the Composite Carbody of Tilting Train

Soo-Hyun Kim*, Sang-Guk Kang*, Sang-Eui Lee*, Chun-Gon Kim**, Sang-Jin Lee
Abstract

Weight reduction of the carbody is of great concem in developing high speed tilting train. Currently
the composite materials are widely applied to the carbody structure due to their excellent material
properties such as high specific strength and stiffness characteristics. In this paper, finite element
analysis was conducted to design sandwich structures of composite carbody of the Korean Tilting Train
eXpress(TTX). Several load tests on the carbody according to JIS E 7105, such as static vertical,
compressive and torsional load tests was performed by finite element analysis, and the structural safety
of composite carbody structure was verified.
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Table 1 14 249 B 2 F&A8 EA4X

Composite Under-frame(SUS, Steel)
e 5 |SMA490B| 50315, 1| sS40 | sPA-H
Ei(GPa) 55.5 210 183 200 | 200
E#(GPa) 48.3
Gi12(GPa) 3.81
S1(MPa) 642.2 370 220 250 | 250
Sz(MPa) 548.9
sz(MPa) 123.4
v 0.099 0.3 0.3 0.3 0.3
p(kg/m%) 1600 7900 7900 | 7900 | 7900
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Table 3 +A3FAY 4 A=

tace | tecore |{Max. Stress| Max Def. | Comp. | Total

(mm) | (mm) (MPa) (mm) |wt.(ton)|wt.(ton)
23] 11 2 | 20 54.6 16.7 2.26 | 4.62
_ 2] 2 | 30 53.5 15.1 2.35 | 4.71
B3] 25 20| 452 | 144 | 252 | 4.88
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Fig. 6 4% %] Tsai-Wu index(case 2).

Table 4 4&F&FAY )4 ZAs

tiace | feore Max, Stress Comp. Total
(mm) | (mm) (MPa) wt.(ton) [ wt.(ton)

N 1] 2 | 20 101.0 2.26 4.62
#= 2] 2 |30 89.9 2.35 4,71
3125( 20 64.7 2.52 4.88
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Fig. 7 ¥1E¥38lF A Tsai-Wu index(case 2).

Table 5 B EB3F A9 14 Zx

tace | teore Max. Stress Comp. Total

(mm) | (mm) (MPa) wt.(ton) | wt.{ton)
Hl= 11 2 | 20 25.1 2.26 4.62
159
5 2] 2 | 30 26.4 2.35 471
5% 37251 20 22.8 552 | 4.88
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