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Abstract

Metallic materials exhibit grain growth when exposed to high temperatures encountered In industrial processing. While a fine grain size Is required
for obtaining good ductility and toughness, large grain size is required for high temperature applications for resisting creep deformation. Therefore,
a fundamental understanding of the grain growth process is required in order to optimize grain size. This research project involves computational
modeling of grain growth In three-dimensions using a Phase Field approach. The input for the phase field code is an initial grain structure that is
obtained using a 3-D Monte Carlo Code. The grain structure Is further evolved using Monte Carlo and the Phase Field Codes separately. The
resulting grain structure and growth characteristics are compared.

Introduction Monte Carlo Model

Grain growth occurs due to thermally activated atomic jumps across grain
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oricntations eliminates grain
coalescence, as shown 1n Fig. 6.
Monte Carlo simulation with the same
initial grain structure as in Fig. 6 also
shows no coalescence (Fig. 7).
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» An equation describes the free energy of the system of grains
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» I satisfies multiple troughs in energy corresponding to grain interior

» Order parameters are evolved using Ginzburg-Landau equation
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