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A local-global progressive failure finite element (FEM) model was created in combination 
with the maximum strain criterion on an individual layer scale to study the formation of 
transverse cracks in cross-ply laminates with double-edge-semicircular notches. It is assumed 
that the laminate is made of homogeneous orthotropic layers before the occurrence of the 
matrix failure. Then, the average reduced layer stiffness as a function of the applied load 
is separated from the reduced laminate stiffness. Additionally, a maximum strain strength 
criterion is applied on a very loca! scale of a single layer to induce the loca! matrix failure. 
The initiation, propagation and multiplication of the transverse cracks starting from the notch 
are predicted in this way. The influences of the laminar thickness and the notch-width aspect 
ratios were also studied. Furthermore, the stress distribution and redistribution caused by the 
initiation and propagation of the transverse cracks were calculated. In addition to the stress 
concentration caused by the circular notch, an extra stress concentration in the 0° layers is 
induced by the transverse cracks in the 90° layers. This stress redistribution will in tum initiate 
more !ocal failures in the 0° layers or at the interface between the longitudinal and transverse 
layers. The simulated results show a good agreement with experimental observations. 
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1. lNTRODUCTION

A number of different forms of matrix-dominated subcritical damage takes 
place before finał catastrophic failure in a fibre-reinforced polymer composite 
laminate under loading. One of them is intralaminar matrix failure, e.g. the ma� 
trix cracks observed in the 90° plies in cross-ply laminates. Usually this is the 
first type of failure in polymer matrix composites. These micro-scale cracks ( dis
placement discontinuity in a layer) actuate !ocal stress concentration and stress 


































