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A Study on the Solidification Structure of A1-Si Alloy by
the Continuous Casting with the Heated Mold

Won- Tae Kim, Jeong-Tak Moon, Myung-Han Kim and Hyung-Ho Jo*

Abstract

The horizontal continuous casting method with the heated mold was applied to study the
solidification structures of the pure Al and Al-0.5wt%Si and Al-1.0wt%Si alloy rods. The results

could be summarized as follows:

1. The S/L interface structures of pure Al represented the hexagonal cells at the casting speed of

590 and 350mm/min, respectively. However, the hexagonal cells became irregular as the casting speed

and{or) Si amount Increased.

2. The striation increased as the Si amount and casting speed increased and was found to result
from the occurrence of growth twin crystals by XRD analysis.

3. The striation did not affect the mechanical and electrical property of the drawn wire from the

casted rod. This means the striation is not a serious defect which has to consider in the production of

micro-sized fine wire in the drawing process.
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Fig. 1. The horizontal continuous casting apparatus
with the heated mold.
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Table 1. The casting conditions for pure Al, Al-
0.5wt%S1 and Al-1.0wt%S1 rod.

Casting Speed 50 ~650mm/min
Melt Temperature 700°C
Mold Temperature 690°C
Flow Rate of Cooling Water 0~0.6 ¢ /min
Mold-Cooler Distance 15mm
Cast Rod Diameter 4mm
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Photo 1. The decanted interface at

the casting
speed of (a) 50, (b) 350 and (¢) 650mm/
min, respectively, in pure Al( <400)
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Photo 2. The decanted interface at the castug
speed of (a) 50, (b) 350 and (¢) 650mm/
min, respectively, in Al-0.5wt%Si( X 400)
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Photo 3. The decanted interface at the casting
speed of (a) 50, (b) 350 and (¢) 650mm/
min, respectively, in Al-1.0wt%S1( < 400)
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Fig. 2. Cell spacing 1 vs. casting speed R 1n cellular-
Iy solidified pure Al. G| was about 10°C /mm
at the casting speed of 350mm/min.
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Fig. 3. The transition of hexagonal cells to irregular
cells according to the Si amount(wt%) and
casting speed.
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Photo 4. Longitudinal macrostructures of pure Al
rod with 4mm in diameter : (2) 50mm/min
casting speed and (b) 650mm/min casting
speed.
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Fig. 4. X-ray diffraction analysis of (a) pure Al and
(b) Al-1.0wt%Si rod casted under the cast-
ing speed of 50mm/min
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Fig. 5. Number of striation vs. casting speed at the
horizontal cross—section of pure Al, Al-0.
bwt %51 and Al-1.0wt%Si rod, respectively.
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%S1 rod, respectively.
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Fig. 7. Number of striation vs. hardness of the pure
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respectively.
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