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Implicit solution for GTN model with stress-controlled void nucleation term
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In most of recent studies about ductile failure, Gurson—Tvergaard—Needleman (GTN) model is used with a
strain-controlled void nucleation term, which needs parameter fitting as a plastic softening theory. However,
Nakamura et al. proposed a local failure criterion based on a combination of yield stress and mean stress,
and incorporated it into the GTN model by modifying stress-controlled void nucleation term. In this study,
we formulated and implemented the GTN model in the format of ABAQUS UMAT with a modified void
nucleation term that considers the failure stress index into the implicit solution method. Verification of the
code was performed by comparing the results of the GTN model with the results of ANSYS Workbench and
checking the transition diagram of the behavior of stress and void fraction in the cell model.
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Fig. 1 Comparison of equivalent stress- total axial strain
curves between UMAT and ANSYS
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Fig. 2 Transition diagram of the behavior of stress and void
fraction in the cell model when ¢ = 0.35
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