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Uniform Crystal Growth during Directional Solidification of Hypermonotectic Alloys
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Abstract Liquid-liquid phase separation due to the very different density and composition occurs when the
hypermonotectic alloys are solidified on the ground. Besides this, other factors such as preferential wetting and coales-
cence make it difficult to get uniform microstructures during the directional solidification of hypermonotectic alloys.
Therefore a few novel solidification methods to get rid of such a nonuniformity have been reviewed and the recent ex-
perimental work using ultrasonic energy in conjunction with directional solidification has been presented. The uni-
formly solidified structures have been obtained when the ultrasonic of 20kHz applied to transparent organic system,
Succinonitrile- Glycerol, varying ultrasonic amplitude and composition etc.
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Fig. 2. Partial Succinonitrile- Glycerol phase diagram.
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Fig. 3. Schematic directional solidification furnace.
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Fig. 4. Photographs of hypermonotectic Suc-Gly alloys direc-
tionally solidified at 5¢m/s without ultrasonic energy.
(a) 10wt% Glycerol (b) 15wt% Glycerol (c) 20wt% Glycerol
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Fig. 5. Photographs of Suc-15wt%Gly showing the effect of ul-
trasonic amplitude on microstructural uniformity. V=>5mm/s,
Frequency = 20kHz, Pulse duration=230%/s

Tip position = 3.5cm from interface.

Amplitude : (a) 64 (b) 101 (¢) 137um
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Fig. 6. Photographs of Suc-15wt%Gly showing the effect of
pulse duration on microstructural uniformity. V=>5m/s, Fre-
quency = 20kHz, Tip position=3.5cm from interface.
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Fig. 7. Photographs of Suc- 15wt%Gly showing the effect of tip
position on microstructural uniformity. V=5m/s, Frequency=
20kHz, Pulse duration=30%/s

Tip position from interface : (a) 6.5cm (b) 5.0cm (c) 3.5¢m
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Fig. 8. Photographs of Suc-15wt%Gly showing the effect of
composition on microstructural uniformity. V=5m/s, frequen-
cy =20kHz, Pulse duration=30%/s

Tip position= 3.5cm from interface.

Composition : (a) 10wt% (b) 15wi% Glycerol
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