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Abstract

The final properties of an alloy are highly interlaced with its microstructure.
It is therefore essential to control the evolution of the microstructure of the
material during the fabrication process. Nowadays, materials design involves
an increasing part of computational design to complement the traditional
experimental trial and error approach. Such simulations of the process can
decrease the number of material prototypes and shorten the development time
for new alloys.

In this thesis several microstructure models, aimed for process design, have
been suggested. The ambition has been to develop physically based models
that are capable to represent the evolution of hundreds of grain or particle
sizes, where the models should be possible to run on a standard computer with
simulation times less than one day. To achieve this goal, simplified approaches
have been suggested, which are accurate enough for the growth rate of grains
and particles. The microstructure models have all in common that size
distributions of grains or particles are simulated with mean-field approaches.
Several of the models also utilize composition and temperature dependent
thermodynamic and kinetic properties continually throughout the simulations.
These properties have been calculated with programming interfaces to Thermo-
Calc and DICTRA together with appropriate thermodynamic and kinetic
databases. The materials that have been considered in the present thesis are
low alloyed steels, aluminium alloys and cemented carbides. The models are
however generic in the sense that all materials can be handled if appropriate
thermodynamic, kinetic and property databases exist for the alloy.
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