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ABSTRACT: An FE approach based Arbitrary Lagrangian-Eulerf@hE) and cohesive fracture mechanics is
implemented to investigate the effects of debondirghanisms on the behavior of z-pinned compaoaitenates. The
model is based on the combination of moving andrdie cohesive interface elements, which allowsihaulation of
interfacial damage or strengthening mechanisms ymedi by debonding phenomena or z-pinned techniques,
respectively. Moreover, complex phenomena suchrackdnitiation, coalescence mechanisms are easfemented

in both static and dynamic frameworks. Despite texgsapproaches, available from the literature, cbenputational
procedure is able to overcome difficulties conaegnimesh dependence of the solution, numerical caxitfes and
costs involved in the solving procedure. The nuoarimplementation of the model and its capabitity predict
debonding mechanisms are discussed with respdetatif laminate configurations and onset conditidviereover,
comparisons with existing experimental results latéé from the literature are developed to invegtghe relationship
between strengthened and unstrengthened compaitedtes.
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Nomenclature

GP" mode | energy release rate for the z-pin

G mode Il energy release rate for the z-pin

G2" single pin critical energy release rate (mode )
G single pin critical strain energy release ratedmd)

Pn - fracture function of z-pins

g, crack growth function for interlaminar damage

N"  number of the layers

N®  number of internal discontinuities

N  number of z-pin elements

P z-pin critical cohesive stress (opening)
z-pin critical cohesive stress (sliding)
T kinetic energy

TS critical cohesive interlaminar stress (mode 1)
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