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The Analysis of Failure Mechanism during Tensile Test of CFRP

Jong—0O Lee™, Joo—Suk Lee®, Kyung-Sik Cho™,

Seung—Hee Lee®

*and Sae—Kyoo Oh***

ABSTRACT

The detection of first ply fracture and the analysis of failure mechanism of the CFRP have
been carried out by acoustic emission{AE) measurements, X~—ray. optical microscopy during
tensile test of [0°%] . [90°%] and [0°/90°3/0°] CFRP laminates. In the case of [90°] ply, the
failure of the CFRP laminate was found to initiate by intraply matrix cracking(mode I) of the
90" ply. In the case of [0”3] ply, the initial damage was confirmed by X—ray and 0° ply crack
(mode II) propagating parallel to the fiber orientation. Much of mode II crack and delamination
were found to grow simultaneously, in the cross ply laminates. The amplitude of AE signal
by mode I crack is about 10 times lower than that by mode Il crack.
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Table 1. The Mechanical Properties of Fiber and Prepreg.

. carbon fiber carbon/epoxy
Property unit Toho HTA12K (T3002) (CU125NS)

tensile strength

axial (0%) kgg/mm? 352 164

transverse (90%) —-— 12
tensile modulus

axial (0°) kgg/mm? 23,500 12,681

transverse (90 - 850
Poisson’s ratio none

axial (0%) 0.27

transverse (90%) -
compressive strength none

axial (0°) kgg/mm? 113

transverse (90%) 21.4
compressive modulus none

axial (0% kgs/mm? 11,336

transverse (90%)
shear strength kae/mm?2 none 9
shear modulus gg/mm 1,046
density g/cm® 1.77 1.59
R/C (resin content) wt' % - 27
fiber volume fraction vol' % - 64
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Fig. 3. Total AE Events and Load vs Time
curve for [90%] Specimen during
Tensile Test.
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Fig. 4. a) Distribution of AE Events by Source
Location Between Sensor #1 and
sensor #2 for [90%] Specimen
during Tensile Test.
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