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Influence of Matrix Cracking and Nonuniform Stress Field on Mode-|
Fracture Property of Cross-Ply Composites

B. Mohammadi”and M. Mobarakian

School of Mechanical Engineering, Iran University of Science and Technology

Abstract: In this study, a computational study was carried out on the interaction between matrix cracking and delamination.
The study also investigated in homogeneous simulation of fiber and matrix of 90° ply in front of delamination and their effects on
the fracture properties of the double cantilever beam (DCB) test specimens prepared by cross ply laminates. It seems that the most
important cause of the difference between mode-I critical strain energy release rate (G,¢) of multidirectional (MD) laminates and
that of unidirectional (UD) laminates is due to the difference in damage mechanisms. One of the most important kinds of damage
mechanisms in MD laminates is matrix cracking. For simulation and prediction of matrix cracking and delamination, pre-
existing cohesive elements were used. The results indicated that simultaneous simulation of matrix cracking and delamination
can predict a 15-percent increase in the G, of MD laminates. Another cause of the difference in G, might be nonuniform stress
field resulting form fiber and matrix in delaminated front. In homogeneous simulation of 90° ply can cause a 26-percent increase
in the G, of MD rather than UD laminates.

Keywords: Critical energy release rate, matrix cracking, nonuniform stress field, composites Lay-up, DCB test.
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