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We formulated a quantitative phase-field equation for directional solidification of binary alloy, and
we developed a multiple-GPU codes for TSUBAMEZ2.5. First, we made clear the mechanism of new
selection phenomena between dendrites by performing the directional solidification simulations for
2D bi-crystal systematically. Then, by performing 3D single dendrite growth simulations, we
prepared computational conditions for 3D competitive growth simulation, and started 3D
competitive growth simulation.
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Fig. 1 Dendrlte competltlve growth during
directional solidification of a binary alloy.
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Fig. 2 Computational and initial conditions for
bi-crystal competitive growth simulations during
directional solidification of Al-Cu alloy.
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(a) 100000 steps

(b) 400000 steps

(c) 5000000 steps

(d) 11300000 steps

Fig. 3 Time slices of competitive growth of
bi-crystal during directional solidification. (iro =
2104x, o = 15° )
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Fig. 4 Dendrite tip paths during simulation
shown in Fig. 3.
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Fig. 5 Dendrite tip path of FO1 dendrite.
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Table 1 Number of UO dendrites needed to stop
the growth of a FO dendrite. (duo = 15° )

7 7 9 16 18

FO1

FO2 4 3 6 6 12
FO3 2 3 6 7 9

FO4 2 4 8 7 13
FOS 3 3 6 6 3

FO6 2 1 2 1

Table 2 Number of UO dendrites needed to stop
the growth of a FO dendrite. (lro = 2104x)

G | 1|5 a0 15
FOI 1 1 1

7
FO2 l l 2 4
FO3 1 1 2 2
FO4 1 2 2 2
FOS 1 1 2 3
FO6 1 1 1 2
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(a) 1000000 steps

(b) 50000000 steps
Fig. 6 Competitive growth for Aro = 2104x and Guo
=30° .
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Fig. 7 Effects of dendrite spacing and width of
computational domain on  dendrite tip
undercooling.
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Fig. 8 Dendrite morphologies at steady state
growth.
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