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A Study on the Evaluation of the Failure for Carbody Structures made of Laminated
Fiber-Reinforced Composite Materials

N 4 Ban
Shin, Kwang-Bok, Hahn, Seong-Ho

ABSTRACT
In order to evaluate the strength of carbody structures of railway rolling stock made of laminated fiber-reinforced
composite materials, total laminate approach was introduced. Structural analyses were conducted to check the basic design
of the hybrid composite carbody structure of the Korean Tilting Train eXpress(TTX) with the service speed of 180km/h.
The mechanical tests were also conducted to obtain strengths of composite laminates. The results shown that all stress
components of composite carbody structures were inside of failure envelopes and total laminate approach was

recommended to predict the failure of composite carbody structures at the stage of the basic design.
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Fig. 2 Damage modes of laminated composites.
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Table 6 Results of the structural analysis for
aluminum carbody structure
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Fig. 4 Maximum stress under vertical load.
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B/0LE FAL 30mmolth 2B FAS 30mmZ A% Fig 5 Maxison orooSle B el load
e AEE 2§ o4 By i}‘iﬂgl AR e 4o (Hybrid composite carbody structure}
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Laminate Type Strength(MPa)
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+ 456/9031s
0/ ) S 128.92

Fig. 6 Failure mode of HFG CU-125NS laminate under
longitudinal loading.
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