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Composite laminates are recognized as high performance structural materials, since they enjoy low
weight and high strength features, moreover composites can be optimally employed since they can
be designed and tailored following specific load carry requirements.

One of the main concern regarding laminate materials is the possibility of partial internal debonding
between laminae, which can happen for several accidental causes and represent a possible starting
condition for crack propagation and eventually structural failure.

The problem has been extensively studied, either in terms of experimental tests, or by nonlinear
computational approaches. The most considered delamination test is the DCB (double cantilever
beam) test and variations of it [1]. The test is based on a laminate beam, with an initial interlaminar
defect, subjected to a monotonic increasing bending load.

The present contribution concerns with the analysis of a progressive delamination processes when a
composite beam is subjected to cyclic loading. Actually, the typical experimental test for a composite
beam in a mixed mode loading condition is extended to cyclic loading and the results in terms of
progressive advancement of the crack and cyclic load displacement response are reported.

The actual mechanical problem is also modelled by Finite Element approach, adopting a recent
developed interface element [2], which incorporate cohesive and frictional features.

It is shown that under cyclic loading the dissipation mechanisms are of two types, namely the
classical crack opening work (fracture energy release) and the frictional energy dissipated. The last
contribution in the cyclic contest is rather relevant, since the closing-opening mechanisms induced
by the cyclic loading develops frictional energy dissipation even in the case of no crack propagation
condition. Finally the good accuracy between tests and computation is commented.
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