Modelling of texture development in cold rolled ferritic-austenitic stainless steel using self-consistent viscoplastic model and finite element method

The  application of  self-consistent viscoplastic model combined with finite element method to prediction of texture development during cold rolling was presented in this work. The object of investigations was ferritic–austenitic stainless steel submitted to large deformation (up to 80 % of r.r.). For numerical calculations the new approach was proposed. It is based on finite element method (Abaqus software) and self-consistent visco-plastic model (subroutine VPSC 5). The calculations were carried out in two levels. First the computer model of multipass rolling was performed using program Abaqus. In this step the deformation gradient tensors for each finite element were obtained. In the next step the tensors were used by subroutine VPSC 5 for calculation of texture changes. The initial set of 1000 orientations was generated from experimental texture of annealed material. The main advantages of the approach are: 

· possibility of analysis of different deformation processes

· easy including of many options of calculations, such as: change of number of grains and volume fraction of phases, including of mechanical twinning.

· calculation of local texture in volume of one finite element in selected region of sample

The results of calculations were compared with experimental data. The good agreement between experimental and calculated results for both FCC and BCC phase was found. 

