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Abstract

Atomistic simulations have become useful tools for exploring new insights in materials science, but the length and time
scale that can be handled with atomistic simulations are seriously limiting their practical applications. In order to make
meaningful quantitative predictions, atomistic simulations are necessarily combined with higher-scale modeling. The
present research is thus concerned with the development of a multi-scale model and its application to the prediction of the
mechanical properties of body-centered cubic(BCC) iron with an emphasis on the coupling of atomistic molecular
dynamics with meso-scale discrete dislocation dynamics modeling. In order to achieve predictive multi-scale simulations,
it is necessary to properly incorporate atomistic details into the meso-scale approach. This challenge is handled with the
proposed hierarchical information passing strategy from atomistic to meso-scale by obtaining material properties and
dislocation mobility. Finally, this fundamental and physics-based meso-scale approach is employed for quantitative
predictions of the mechanical response of single crystal iron.
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Fig. 2 (a) Lateral view of core structure of screw
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