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Two-Dimensional Analysis of Cross-Ply Laminates
with Transverse Cracks Based on the
Assumed Crack Opening Deformation
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Abstract

A refined two-dimensional analysis method, taking into account the crack opening deformation,
is proposed for the evaluation of stress distributions in transverse cracked cross-ply laminates.
The interlaminar stresses which play an important role in laminate failure are evaluated using the
concept of interface layer. A series expansion of the displacements is employed and the thermal
residual stresses and Poisson’s effects in the laminate are taken into consideration in the formula-
tion. The stress distributions are compared with finite element results. The proposed method
represents well the characteristics of the stress distributions. The through-the-thickness variation
of the stress distribution is remarkable near the transverse crack due to the crack opening
deformation. The interlaminar stresses have significant values at the transverse crack tip and the
proposed analysis can be applied as a basis for the prediction of the induced delamination onset
by using appropriate failure criteria.
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Table 1 Material and interface layer properties of P3051-F12 graphite/epoxy composites

E E; V12 Gz Gz h;' Go E, do
(GPa) (GPa) (GPa) (GPa) (mm) (GPa) (GPa) (mm)
127.8 9.4 0.28 4.2 3.1 0.12 1.28 3.45 0.012

* . 1 ply thickness
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