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Phenomena of Gravity Segregation in the
Transitional Solidification Zone
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Abstract

In order to clarify the gravitational behaviour of the enriched solute element in the
-dendrite arm space of the partial solidification zone (Transitional solidification zone) be-
tween the liquid region and the solid region of an ingot, the present study was carried
out using Al-4% Cu alloy. The results obtained were as follows: (1) The gravity segre-
gation of the solute element was observed in the transitional solidification zone with fully
developed dendrite arms. (2) The gravity segregation of the solute element increased
when the freezing rate of the alloy in the freezing range was slow, and the amount of
the solid phase became nearly equal to that of the liquid phase as a result of crystal
growth. (3) The flow direction of the solute element through the dendrite space was
downward and inclined toward the center of the ingot. (4) The enriched solute element
due to the gravity segregation produced a new equilibrium relation with the surrounding
solid phase, and consequently, the pre-existing dendrite arms in the transitional solidifi-

«cation zone were remelted away.
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Table 1. Methods for Casting
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_ (%) © ness: 10 mm

PFhe B =213 500°C i s ;
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Fig. 2. The curves of freezing for casting made in
mould of differing temperature.
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Fig. 3. Effect of gravity segregation
on the cooling rates at the solidi-
fication of Al-4% Cu alloy ingot.
(Number-1)

Fig. 4. Effect of gravity segregation
on the cooling rates at the solidi-
fication of Al-4% Cu alloy ingot.
(Number-2)
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Fig. 5. Effect of gravity segregation
on the cooling rates at the solidi-
fication of Al-4% Cu alloy ingot.
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1: Furnace, 2: Adiabatic cap, HEH R IO Y T4 MEA L EFEBIIT
3. Graphite crucible, 4: Thermocouples A. B, N .
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at the solidification range. o
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Fig. 8. Effect of gravity segregation on the cooling
rates at the solidification range.
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Fig. 9. LEffect of gravity segregation on the cooling
rates at the solidification range.
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Fig. 10.

IR e TR

1: Furnace, 2. Adiabatic cap, 3: Graphite crucible,
4: Cooling pipe, 5: Thermocouples, 6: Liquid zone (L),
7: Pasty zone (P)

Schematic apparatus used for the experiments shown in Fig. 12 and 13.
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