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Composite laminates due to their high strength and stiffness to weight ratio are
widely used in different load carrying structure. It is widely accepted that there exists
a significant future prospect for a substantial increase in the contribution of advanced
composite material to the design of new aircrafts. These materials were developed
because no single, homogeneous structural material could be found that had all of the
desired attributes for a give application.

One of the problems that must be investigated in the performance of composite
material, particularly in impact condition, is “cracking “ phenomenon. Failure of an
individual ply within a laminate does not necessarily mean that component is no
longer usable, as other plies may be capable of withstanding considerable greater
loads without catastrophic failure. Ply cracks are usually of ‘matrix cracking’ nature
that is brittle and destructive, so an accurate model must be adopted.

In this work, a combined finite/discrete element algorithm is developed for
modeling and controlling of cracking process. In this type of modeling, each ply or
group of similar plies is separately meshed. The interlaminar behaviour of discrete
elements is governed by bonding laws, which include contact and friction interactions
for the post delamination phase. Interaction and coupling between in-plan cracks and
interlaminar delamination has also been considered.

Then according to adopted crack propagation model, cracks are geometrically
modeled resulting in creation and growth of cracks, joints, elements, faces. So creation
of elements that have distorted shapes is prevented and more accurate finite element
solution is guaranteed. A special remeshing algorithm is adopted to maintain
compatibility conditions in newly fractured region. Finally several numerical
examples are represented that will assess the ability of the method.
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