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Microstructure-based elastoplastic constitutive modeling in metals
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A constitutive framework coupling with crystal slip, martenstic
transformation and twining for metals was developed on the basis of finite strain elastoplastic
constitutive theory, where these deformation modes are characterized by crystal structure. The
implicit stress update algorithm was derived within a standard approach of multi-surface plasticity
and integrated into a finite element program. The developed constitutive model is formulated in the
manner of thermodynamic formulation, which contains potentials of each deformation modes. Therefore
the mathematical structure will be a basis to associate with CALPHAD data-base in the further study.
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