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Title:

DUAL-PHASE STEELS MODELLING – A STRAIN GRADIENT APPROACH

Abstract:

To obtain the behaviour of dual-phase microstructures, a three dimensional (3D) strain gradient finite element model has been developed. The effect of grain size on flow stress has been investigated in polycristalline dual-phase steels. A strong size-dependence of plastic deformation in the micron range is observed. To describe the work hardening process in polycrystalline materials, two models, a gradient-one-internal-variable model and a gradient-total dislocation density evolution model, constructed in the basis of the Kocks-Mecking model are proposed. Results demonstrate that more dislocations are stored in specimens with finer grains and that the total dislocation density is not a single function of strain. Ferrite and martensite individual mechanical behaviour calculated into the dual-phase composite structure are presented. The effect of plastic deformation gradients imposed by the microstructure is clearly observed. An attempt is made to determine the mathematical expressions which best describe the strain hardening behaviour of crystalline materials in uniaxial deformation.
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