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ABSTRACT

Accurate numerical predictions of the entire ductile failure process is still challenging. Indeed,
it combines a diffuse damage stage followed by a damage localisation and crack initiation and
propagation. On the one hand, continuous damage models are suited for the diffuse damage
stage but are inadequate for the description of physical discontinuities. On the other hand,
discontinuous approaches, as cohesive zone models, are able to reproduce crack initiation and
propagation, but not the damage diffusion.

In this work, the presented numerical scheme joins both approaches in a discontinuous Galerkin
finite element framework. A non-local implicit damage model computes the initial diffuse dam-
age stage beyond the softening point without mesh-dependency. Then, a crack is introduced
using a cohesive band model [1, 2]. Contrarily to classical cohesive models, a 3D state is recre-
ated at the crack interface by considering a small, but finite, fictitious cohesive thickness. As a
result, a strain tensor can be recomposed from the cohesive jump and the neighbouring bulk de-
formation gradient. A stress tensor at the interface, from which the cohesive forces are deduced,
is computed using an appropriate local damage law.

The framework is applied to ductile failure, modelled by a combination of the Gurson and the
Thomason model [3]. The initial diffuse void growth phase is modelled by the (non-local) Gurson
model [4] accounting for shear effects [5]. Then, a crack is introduced when the coalescence is
reached and the behaviour of the cohesive law is computed from the Thomason model [3]. The
framework capabilities are demonstrated by reproducing the slanted and the cup-cone failure
respectively of a plane strain specimen and a round bar.
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