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Evaluation of Damage Tolerance Under Mode I Deformation of
Composite Structure for Tilting Train Carbody
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ABSTRACT

Damage tolerance under Mode I deformation of the carbon fabric/epoxy composite for a tilting
train carbody was evaluated through Mode I interlaminar fracture. The specimens were made of
plain woven fabric with epoxy resin. An artificial delamination was fabricated by inserting 12.5um
or 25.0um thick Teflon film at the one end of the specimen. Delamination propagating behaviors and
interlaminar fracture surfaces were examined through an optical travelling scope and a scanning
electron microscope. According to the results, abruptly unstable crack propagation such as
stick—slip phenomena was observed and interlaminar fracture behaviors were affected on the

location and the morphology of a delamination.
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Fig. 1. Configuration of double cantilever beam specimen

Fig. 2. Set-up for Mode I interlaminar fracture test
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Fig. 3. Variation of interlaminar fracture Fig. 4. Variation of interlaminar fracture
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Fig. 5. Mode I interlaminar fracture toughness of the Fig. 6. Mode I interlaminar fracture toughness of the
specimen with 12.5um thick inserter specimen with 25.0um thick inserter
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Fig. 7. Microphotographs of fractured surfaces along warp and fill directions
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