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	Background

Many important aspects of the behavior of metallic materials such as strength, ductility and thermal/electrical conductivity depend on the size of the grains that constitute the material's microstructure. This grain size changes due to recrystallization when the material is exposed to plastic deformation and/or changes in temperature. The driving force behind recrystallization is a lowering of the internal energy of the material. Properly controlled, recrystallization can also be used to tailor material behavior by controlling the grain size and in the development of materials with grain sizes down to the nano-scale, having extreme mechanical properties.

Modeling

Monte Carlo simulations are frequently used in modeling of recrystallization. The method is based on use of a fixed grid of points onto which a representative region of the microstructure (i.e. grains separated by grain boundaries) is modeled. Each grain is thus represented by a collection of points that share the same properties. In each solution step, the state of each point is randomly changed and if the change results in a lowering of the overall energy level, the change is accepted and otherwise rejected. This will lead to an evolution of the modeled grain microstructure, driven by energy minimization. The algorithm is well suited for computer parallelization, which will be a central part of the project.

Project aims

· Establish a Monte Carlo simulation model of recrystallization.

· Implement the model in Fortran as a parallelized algorithm.

· Use the model to simulate and study various aspects of recrystallization.
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