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An Experimental Study on the Hybrid Composite Carbody Structure

Jung-Seok Kim'*, Jong-Cheol Jeong™, Sang-Jin Lee

ABSTRACT

This paper has performed an experimental study on the hybrid composite carbody of Korean tilting railway
vehicle. The hybrid composite carbody has the length of 23m and is comprised of a 40mm-thick aluminium
honeycomb core and 2mm-thick woven fabric carbon/epoxy face sheet. In order to evaluate the structural
behavior and safety of the hybrid composite carbody, the static load tests such as vertical load, end
compressive load, torsional load and 3-point support load tests have been conducted. The test was performed
under Japanese Industrial Standard (JIS) E 7105 standard. From the tests, the maximum deflection was 12.3mm
and the equivalent bending stiffness of the carbody was 0.81x10" kgfmm’. The maximum strain of the
composite body was below 20% of failure strain of the carbon/epoxy face sheet.
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® JIS E7105 : Test Methods for Static Load of Body
Structures of Railway Rolling Stock (Japanese Industrial
Standard) [6]

® UIC 566 : Loadings of coach bodies and their
components (International Union of Railways) [7]

& EN 12633 Railway applications Structural
requirements of railway vehicle bodies (European

Standard) [8]
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m $A5LE AJF (Vertical load test)

w 2}tk 9h=41E A (End compressive load test)
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= 3 2}2] Al (Three-point support test)
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Fig. 1 Formation of Korean tilting train.
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Table 1 Weight infonmation of the motorized car
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Fig. 4 Vertical and longitudinal supports.
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Fig. 5 Location of vertical supports.
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Fig. 7 Setup for vertical load test.
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Fig. 8 Setup for compressive load test.
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Fig. 10 Setup for 3 points support load test.
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Fig. 11 Location of strain gauges on the composite carbody.
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Fig. 12 Location of strain gauges on the steel underframe.
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Fig. 14 Photograph of carbody load test.
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Table 3 Experimental results under static load tests

&2 E2A4YE & A3 A
A E -1201 e
(% ) e a i)
) A A3
bk - (15.9mm o3} 12.3mm
A7 W o 2
0.6%10" kefme? o]Ah 0.81x10™ kgfmm'
ekt EEECE 32 4kgf/mm’
i (o)) (@27 3%
3FA A g E 1866 11g
a5 (R EHE 3D
HE3 AR E 480 pe
5 RS EHAE 3D




F18% % 6 B 2005. 12

stolns Bx A=A AAA d@ gy A7 25

AYA d7g B chew 2

1)

2)

3)

4

5)

6)

7

olatel FYAz T AUl Baky A

L #AstgadS Sof A9 F4e dEste HAHPAH
5

&g AEotT

N4 ) g
S A1) RERslo) ‘Eﬂ‘ﬁf’— QEELEREL

& el WA sAeraRRl 206 oldlel £
Ack. B AR L AGAAE S 3YAA sFRA
stolA EABLE. o m AR SR ST FEY S
oA wAshA .

T e B E RS DE RS
QA WABIA O RS ofthe] EAIstol LS
wHE i,

SRR

G. Belingardi, M. P. Cavatorta, R. Duella, “Material
characterization of a composite-foam sandwich for the front
structure of a high speed train,” Composite structures, Vol.
61, 2003, pp. 13-25.

A. M. Harte, J. F. McNamara and I. D. Roddy, “A
Multilevel Approach to the Optimization of a Composite
Light Rail Vehicle Bodyshell,” Composites Structures, Vol.
63, 2004, pp. 447-453.

K. B Shin, D. H. Koo, “A Study on the Evaluation of the
Failure for Carbody Structures Made of Laminated Fiber
Reinforced Composite Materials
Approach,” J. of the Korean Society for
materials, Vol. 17, No. 1, 2004, pp. 18-28.

K. B. Shin and S. J. Lee, “A Study of Manufacturing
Technology of hybrid Composite Carbody Structures Using
Autoclave Molding Process,”

Using Total Laminate

Composite

J. of the Korean Society for
Composite materials, Vol. 18, No. 2, 2005, pp. 52-58.

J. S. Kim, J. H. Lee, and S. K. Cheong, “A Study on the
Low Velocity Impact Response of Woven Fabric Composites

for the Hybrid Composite Train Bodyshell,” J. of the
Korean Society for Composite materials, Vol. 18, No. 3,
2005, pp. 7-13.

JIS E7105 Test Methods for Static Load of Body

Structures of Railway Rolling Stock (Japanese Industrial
Standard), 1994.

UIC 566 : Loadings of coach bodies and their components

8) EN 12633 :

9) Z=AHEAFY H5
10) Gere and Timoshenko,

(International Union of Railways), 3rd edition, 1990.
Railway applications - Structural requirements
of railway vehicle bodies (European Standard), 2000.

A e et V1, AARFE, 2000.
Mechanics of Materials, Thomson
Information Publishing Group, 1990.



