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Experimental Analysis of Interfacial Crack(1l)
— Interfacial Delamination Experiments and Effect of Mode Mixity —

Byoung-Sun Choi*, Seung-Jae Lee*" and Young-Suck Chai®

ABSTRACT

Interfacial crack problems between fibers and matrix in composite materials were analyzed
experimentally. The selected specimen geometry was an edge-cracked bimaterial strip, which
gave rise to independence of crack length from fracture parameters and mode-mixities. Pre-
vious work revealed that the mode-mixity range was much wider than the conventional ex-
periments. A biaxial delamination tester, which was capable of controlling applied displacements
in two perpendicular directions, was developed. In addition to the usual measurements of
Joads and displacements, normal crack opening displacements(NCOD) were measured near the
crack front using crack opening interferometry. A hybrid approach for extracting stress intensity
factors based on the measured NCOD and finite element analyses was then adopted. Interfacial
crack initiation experiments were conducted using the biaxial delamination tester by varying
mode-mixities. There was good agreement between the numerical and experimental NCOD.
From the series of mixed mode crack initiation experiments, it could be seen that there was
a large increase in toughness with shear components. Possible cause of the increase in toughness
was discussed by considering the effect of hydrostatic tensile stress shead of a crack tip.
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Fig. 1. Bimaterial edge-cracked strip specimen
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Fig.11. Variation of hydrostatic tensile stress distribution near crack tip with mode-mixity
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