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A Study on the Crashworthiness Evaluation and Performance Improvement of
Tilting Train Carbody Structure made of Sandwich Composites

Hyung-Jin Jang’, Kwang-Bok Shin~', Sung-Ho Han™

ABSTRACT

This paper describes the crashworthiness evaluation and performance improvement of tilting train made of
sandwich composites. The applied sandwich composite of carbody structure was composed of aluminum
honeycomb core and glass/epoxy & carbon/epoxy laminate composite facesheet. Crashworthiness analysis of
tilting train was carried out using explicit finite element analysis code LS-DYNA 3D. The 3D finite element
modet and 1D equivalent model were applied to save the finite element modeling and calculation time for
crash analysis. The crash conditions of tilting train were conducted according to four crash scenarios of the
Korean railway safety law. It found that the crashworthiness analysis results were satisfied with the performance
requirements except the crash scenario-2. In order to meet the crashworthiness requirements for crash scenario-2,
the stiffness reinforcement for the laminate composite cover and metal frames of cabmask structure was
proposed. Consequentially, it has satisfied the requirement for crash scenario-2.
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Fig. 1 Tilting train made of sandwich composites.
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Table 1 Design weight of tilting tmin

Items Weight (kg)
Mcp-car 54,348
Standard curb weight M-car 47,245
T-car 43,595
. Mcp-car 2,175
Passenger weight M-car, Tocar 2200
Mcp-car 9,400
Bogie weight M-car 9,000
T-car 7,100
i Mcp-car 11,383
Empty weight M-car_T-car 9,674
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Fig. 2 Dynamic characteristics and 1D equivalent model of coupler.
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EE PR EECi
Ahgahoich,

Aol QAR Yo AuauE sl LU= aa
2 magsigen, AEu QAT oojange 1y Ax
YAy 2as Ageld] AE S48 BAST wat, 9

TRl thefrie

719 73 mﬂfﬂw FEA AL B0l ke
B, AP B0 Qe JE70) 25 48 4857 of
ee ol ¢ u} olol, HEAS] W5 W 35 49l B

o BAVH 7Rsd wsi 1 S 298 Heshct

{Mcp-Sec_1jMcp—Sec_2) {Mcp-Sec_3}

(a) Mcp-car

M~Sec_1}

M-Sec 2}

(b) M-car

{M-30c 3} (M~Sec_4)
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