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Very-large-scale phase-field GPU simulations of competitive dendritic growth I
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Competitive dendritic growth simulations of binary alloy bicrystals were performed systematically
in the three-dimension space. As a result, an unusual overgrowth phenomenon, where the inclined
dendrite overgrows the dendrite which grows to the heat flow direction, was observed. In addition, a
GPU code which can simulate the growth and motion of a dendrite was developed, and it was
confirmed that the fundamental two-dimensional simulations, such as dendrite growth in shear flow
and dendrite sedimentation process, were enabled using the developed code.
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Fig. 1 Computational conditions for
three-dimensional competitive dendritic growth
simulation of binary alloy bicrystal (side view).
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Fig. 2 Computational conditions for
three-dimensional competitive dendritic growth
simulation of binary alloy bicrystal (top view).
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Fig. 3 Dendrite side views at 3,000,000 steps and
trajectories of dendrite tips for =31 and = 5°
and 10°.
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Fig. 4 Dendrite growth simulation in shear flow.
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Fig. 5 Dendrite growth simulations in settling due
to gravity. & is the initial angle of preferred
growth direction of the seed.
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