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Multiscale ductile fracture simulations using
potential-based elastic-plastic continuum damage constitutive model
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In the field of damage modeling for ductile materials, numerous models have successfully addressed vari-
ous fracture responses, as well as the need for robust algorithms and solutions to computational challenges.
In this study, a ductile fracture constitutive model based on elastic-plastic-continuum damage potential en-
ergy was formulated and implemented into implicit nonlinear finite element analysis. The elastic-plastic-
continuum damage constitutive equations were obtained through the derivation of potential energy with
respect to the corresponding internal variables. The evolution equations for internal variables were derived
by dissipation maximization. Lastly, the ductile fracture behavior of a constitutive model was demonstrated
through simulations of a heterogeneous microstructure.
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