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The Effect of Internal Chills on the Solidified Structure and Chermical Segregation
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Abstract The pure Al or Al-(1, 2, 3wt%)Cu alloy internal chill with 4, 6, 8, 12 and 15mm ¢, respectively, was inserted
at the center of a graphite mold with the size of 95mm ¢ 200mm H. The molten metal with the same composition as
the internal chill was poured into the mold at the pouring temperature of 750°C and the cooling rates, solidified struc-
tures and chemical segregation were analyzed. The results represented that there was remarkable increase in cooling
rate as well as decrease in grain size, secondary dendrite arm spacing and chemical segregation as the ratio of ingot to
internal chill diameter was increased to 8. However there was a considerable drop of the internal chill effect when this
ratio exceeded 8, resulting from incomplete melting of internal chills. The optimum ratio for the maximum internal
chill effect of pure Al and Al-(1, 2, 3wt%)Cu alloys was 8 at the given pouring temperature.
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Fig. 1. The position of an internal chill and thermocouples in
the graphite mold.
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Fig. 2. The methods for measuring cooling rates from a cooling
curve,
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Fig. 3. The effects of cast metals with various internal chill di-
ameters on the cooling rates at the location of (a) 10mm, (b)
20mm, and (¢) 30mm distance from the chill surface.
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Photo. 1. The macrostructure of pure Al solidified (a) without an internal chill, (b) with an 8mm ¢ internal chill, and

(c) with a 15mm ¢ internal chill.
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Fig. 4. The effects of internal chill diameter of Al-1wt%Cu
alloy on the cooling rate according to the distance from the chill
surface.
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Fig. 5. The effect of internal chill diameter of pure Al and Al-
(1,2.3st%)Cu alloys on the equiaxed zone.
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Fig. 6. The effect of internal chill diameter of pure Al and Al-
(1,2,3wt%)Cu alloy on the grain size.
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Photo. 2. The microstructures showing the grains of pure Al solidified (a) without an internal chill, (b) with a 4mm ¢ internal chill,
(¢) with a 6mm ¢ internal chill and (d) with a 8mm ¢ internal chill, at I0mm distance from the chill surface.
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Photo. 3. The microstructures showing the grains of Al-3wt%Cu alloys solidified (a) without an internal chill, (b) with a 4mm ¢ in-
ternal chill, (¢) with a 6mm ¢ internal chill and (d) with a 8mm ¢ internal chill, at 10mm distance from the chill surface.
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Photo. 4. The microstructures showing the dendrite growth of Al-3wi%Cu alloys soliditied (a) without an internal chill, (b) with a
4mm ¢ internal chill, (c) with a 6mm ¢ internal chill and (d) with a 8mm ¢ internal chill, at 10mm distance from the chill surface.
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Fig. 7. The effect of internal chill diameter of Al-(1,2,3wt%)Cu
alloy on the secondary dendrite arm spacing(DAS).
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Photo. 5. The EDX analysis for studying the microsegregation
of Cu element in the Al-3wt%Cu alloy solidified (a) without an
internal chill and (b) with a 8mm ¢ internal chill, respectively,
at 10mm distance from the chill surface.
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