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Constitutive models for porous ductile materials, like the Gurson model, are primarily developed to
describe ductile fracture or crack growth. Examples of such applicafions will be briefly mentioned,
including some full 3D numerical sftudies, the incorporaftion of such failure models in a special
cohesive zone element, or applicafions to powder compaction. Also analyses of crack growth
through a discretely represented patftern of holes will be demonstrafred.

Ar high sfress triaxialifies the porous ductile marerial models also work well. But, in the case
of very small void volume fractions the phenomenon of cavitafion instabilities can occur. In
practice this mechanism is important when plasfic flow occurs under highly constrained conditions,
such as in mefal-ceramic systems, but the instability does not occur af the fip of a blunfing crack
in a homogeneous metal. The discussion will include effects of strain gradient plasficity in the mefal
surrounding the cavity.

When voids are present in a ductile marerial subject fo a shear dominafed stress state under
low sfress friaxiality the voids collapse fo micro-cracks, and these cracks subsequently rofate and
elongafe in the shear field. Gurson type constitfutive models are not able fo describe such ductile
fracture in simple shear, in the absence of hydrostafic fension in the material. However, recent
micro-mechanical sfudies have demonstrated how fthe voids are flatffened out fo micro-cracks,
which coalescence with neighbouring micro-cracks due to their confinued rotfafion and elongation,
so fthat the failure mechanism in shear is very different from fthat under tensile loading. Several
micro-mechanical sfudies of the behavior of voids in shear will be presented, including some

comparison with numerical studies carried out by using a new shear-extended Gurson model.
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