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Going back to the seminal work of Gurson [1] many investigations have been pursued in order to
investigate the of voids in metals on the effective mechanical properties during transient loading.
A key point of interest is the investigation of the pressure dependency of the admissible stress
state as a function of the porosity. For near hydrostatic stress states the prediction of Gursons
analytical model are close to numerical predictions and more sophisticated estimates. However, the
dependency of the ultimate shear stress at low stress triaxialities shows a significant discrepancy
to numerical results. Therefore, an extensive numerical study was carried out by the authors in
[2] in order to obtain improved predictions for void volume fractions ranging from 0.1 up to 30%.
All these investigations consider a matrix material that is plastically incompressible and without
internal length scale.

In the current investigation we consider a material length scale by replacing the Cauchy contin-
uum used for the matrix material by the micromorphic plasticity model recently used in [3] which
approximates a simple gradient plasticity model. This model can, e.g., account for effects due
to varying grain size within polycrystalline metals such as the well-known Hall-Petch effect. The
impact of the additional internal length scale on the asymptotic behavior of voided materials is
investigated using finite element simulations. A comparison to a classical von Mises yield condition
for the matrix is carried out. Numerical aspects are briefly discussed and a perspective towards
future developments is given.
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