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A Study on compressive behavior of laminated plates
with initial delamination
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Abstract

Recently laminated plates like composite materials has been used in a various field to grow the specific strength of the
composition. However, delamination area caused by barely visible impact damage has potential risk that it can raise buckling of the
delaminated plate. Because it can interrupt compressive behavior of laminated plates and reduce their strength, the whole structure
can't be constituted by these materials. Many studies assume that behavior of the delaminated plate which is in lamanated plates
equals theoretical buckling but their actual motion doesn’t coincide because of initial imperfections of materials like deflection,

residual stress, eccentricity and so on. In this paper, we change laminated plates with initial delamination into a beam of rectangular
cross section with the initial crack and analyze compressive behavior according to initial imperfections through finite element
method(FEM). Consequently analysis results show that behavior of laminated plates involving delamination differs from ideal
buckling of the delaminated plate in actual conditions and we can predict its motion through imperfections relationship.
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Delamination Area

Fig. 1 Delamination area caused by BVID
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Fig. 2 Compressive deformation of laminated plates

including the delamination area
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(@) Simply supported ends condition
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(b) Both clamped ends condition

Fig. 3 Ideal buckling shape
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Material properties(2)
Name Symbol Value
Elastic modulus FE 128000 MPa
Poisson’s ratio v 0.3
Critical energy release rate Gy 261 X 10_6,]/mm2
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Fig. 8 Visualization of the structure analysis result
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Table 1 Calculated critical, threshold displacement
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