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Coupled experiment and modelling to study grain orientation and interaction effects in deformed metals 
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[bookmark: _GoBack]The motivation the presented research is to understand the relative importance of grain orientation and interaction effects. To illustrate the iterative nature of the experimental and modelling activities, a case story on tensile deformed IF-steel will be presented. The focus will be on the analysis and modelling of data from a single synchrotron 3DXRD experiment. This data has been analysed in increasing depth. In the beginning, the focus was only on analyzing the grain orientation dependence of grain-averaged lattice rotations. Subsequently, the analysis was expanded to include intragranular orientation spread. The underlying slip gradients were simulated to obtain good agreement with the corresponding experimental diffraction peak broadening. The same active slip systems were found in similarly oriented grains, but with different relative activities. 
To study interactions between neighbouring grains, spatial information in the form of grain maps in the undeformed and deformed states was added. First only pairwise interactions between two grains were simulated using the ALAMEL model, reproducing the experimentally measured orientation evolution in the grain boundary regions. However, the results indicated large variations in the plastic strain of similarly oriented grains. To pursue this, the interaction with the full environment of neighbouring grains is being investigated by finite element based crystal plasticity. 
In addition, the grain orientation and slip system dependence of dislocation boundary evolution studied by transmission electron microscopy will be introduced.
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Grethe Winther graduated with a PhD in polymer materials from University of Copenhagen in 1993 but has since worked within the field of metal plasticity, first at Risø National Laboratory in Denmark and since 2012 in the Department of Mechanical Engineering, Technical University of Denmark. More specifically her research couples experimental and modelling activities to understand the microstructural evolution of metals during deformation at multiple length scales, spanning from dislocations over individual grains in polycrystals to the polycrystalline metal and its behavior during metal forming. 
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