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Dendrite Growth of Silicon along the Undercooled Melt Surface of Si—45mass%Ni Alloy

Yosuke TATEBAYASHI, Minoru IKEDA, Yasushi SHIBUTA and Toshio SUZUK1

Synopsis

: Dendrite growth of silicon from the undercooled melt of Si—45mass%Ni alloy was investigated. The dendrite growing along the melt surface

was in-situ observed. By changing the cooling rate of the samples, the undercooling was varied from 6.7 to 18.8 K, and the growth velocity

of dendrites was measured for different undercooling conditions. Both rod- and wedge-type dendrites grew in a sample, and the growth ve-

locity of the former was slightly larger than that of the latter. Phase-field simulations were carried out in order to estimate the dendrite growth

velocity at small undercooling. As the simulations at the undercooling corresponding to experiments were difficult because of the limitation

of computational time, the extrapolated values of simulation results were compared with experiments, and both were in good agreement.
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Fig. 1. Video images of dendrites growing along the
melt surface (undercooling: 17.7K, cooling rate:
5 K/min).
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Fig. 2. Enlarged images of dendrites growing along the
melt surface. (a) Rod-type dendrite (undercooling:
16.6 K, cooling rate 5 K/min). (b) Wedge-type den-
drite (undercooling: 12K, cooling rate: 0.5 K/min).
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Fig. 3. Histogram of undercooling for different cooling
rate.
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Fig. 4. Cooling rate vs. average undercooling.

15 T T v T ~
» E
v
£
E_ 10+ .
8 L |
. ]
£ 05| %
B 3 %
S - o@ l

0.0 . ' . '

0 2 4 6

Cooling rate, K/min

Fig. 5. Cooling rate vs. average dendrite growth velocity.
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6. Undercooling vs. the growth velocity of rod-type
and wedge-type dendrites.
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Fig. 7. Undercooling vs. dendrite growth velocity. Sym-
bols of O and A show the experimental results for
rod-type and wedge-type dendrites, Symbol of @
and solid line show the results by phase-field simu-
lations and their extrapolation line.
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