1Ak s = A (A) A2l Al 23, pp. 317~326, 1997 317

* A * K
ZEMr . utsy

(19961 8¢ 148 )

Matrix Cracking and Delmaination in Laminated
Composite Plates Due to Impact
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Abstract

An investigation was performed to study the matrix cracking and delamination in laminated
composite plates due to transverse impact. A model was developed for predicting the initiation of
the matrix cracking and the shape and size of impact-induced delamination in laminated compos-
ite plates resulting from the ballistic impact. The model consists of a stress analysis and a failure
analysis. A transient finite element analysis which was based on the higher-order shear deforma-
tion theory was adopted for calculating the stresses inside the laminated composite plates during
impact. A failure analysis was used to predict the initial intraply matrix cracking and the shape
and size of the interface delamination in the laminates. As a results, a shear matrix cracking
which was governed by the transverse interlaminar shear stress occured at the middle layer near
the midplane of laminates and a bending matrix cracking which was governed by the transverse
inplane stress occured at the bottom layer near the surface of laminates. In a thick laminates, a
shear matrix cracking generated first at the middle layer of laminates, but in a thin laminates, a

bending matrix cracking generated first at the bottom layer of laminates.
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Fig. 2 Stress components attributing to matrix
cracking

(a) Shear matrix
cracking

Matrix
Cracking

(b) Bending matrix cracking

Fig. 3 Basic impact damage mechanisms of laminat-
ed composites
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Fig. 5 A schematic description of the delamination
growth mechanism induced by a bending
cracking in laminated composites
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Fig. 13 The predicted delamination shape of [ 6,/90.]
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