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The Study on the Characteristics of Mode | Crack for Cross-ply
Carbon/Epoxy Composite Laminates Based on Stress Fields

Min-Song Kang*, Min-Hyeok Jeon*, In-Gul Kim*', Kyeong-Sik Woo**

ABSTRACT: The delamination is a special mode of failure occurring in composite laminates. Several numerical studies
with finite element analysis have been carried out on the delamination behavior of unidirectional composite laminates.
On the other hand, the fracture for the multi-directional composite laminates may occur not only along the resin-
fiber interface between plies known as interply or interlaminar fracture but also within a ply known as interyarn or
intralaminar fracture accompanied by matrix cracking and fiber bridging. In addition, interlaminar and intralaminar
cracks appear at irregular proportions and intralaminar cracks proceeded at arbitrary angle. The probabilistic analysis
method for the prediction of crack growth behavior within a layer is more advantageous than the deterministic
analysis method. In this paper, we analyze the crack path when the mode I load is applied to the cross-ply carbon/
epoxy composite laminates and collect and analyze the probability data to be used as the basis of the probabilistic
analysis in the future. Two criteria for the theoretical analysis of the crack growth direction were proposed by
analyzing the stress field at the crack tip of orthotropic materials. Using the proposed method, the crack growth
directions of the cross-ply carbon/epoxy laminates were analyzed qualitatively and quantitatively and compared with
experimental results.
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Table 1. Characteristics of Cracks

Conditions Unit | Value
Total Horizontal Crack Length mm 42
Total Interlaminar Crack Length mm 244
Total Intralaminar Horizontal Crack Length mm 17.6
Percentage” of Interlaminar Cracks % 58.1
Percentage” of Intralaminar Horizontal Cracks| % 41.9
Avg. Angle of Intralaminar Cracks Deg. 37.1
Total Intralaminar Crack Length mm 22.0
Total Crack Length mm 46.5
Percentage” of Interlaminar Cracks % 52.6
Percentage’” of Intralaminar Cracks % 47.4

"Based on the total horizontal crack length
“Based on the total crack length
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Property Unit Value
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Vi - 0.27
Vi, - 0.012
Vo - 0.30
Vi - 0.30
of MPa 2293
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