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A Study on Manufacturing Process of Hypereutectic Al-Si
Alloy via Horizontal Continuous Casting

Bong-Sun You, Mu-Sung J and Won-Wook Park
Abstract

The equipment for the horizontal continuous casting was built to produce hyper-eutectic Al-Si
bars with a small cross-section of 25mm in diameter. The manufacturing processes including
withdrawal cycle and secondary cooling methods were modified to refine the primary and the eu-
tectic Si. The longitudinal casting speeds varied over the ranges of 670-1100mm/min for pure Al,
and 200-350mm/min for Al-17wt%Si alloy. Due to the difference of cooling rate in the mould,
microstructural asymmetry between the lower and the upper part of bar was observed. Thus,
manufacturing processes such as cooling and withdrawal method were optimally combinated to
get the homogeneous cast structure. With the increase of casting speed, the primary Si size was
refined down to 30um near the surface, and 80m in the center of the bar.
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Fig. 1. Schematic view of the continuous casting
unit.
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Fig. 2. Water cooling system assembled by feeder
tube, insulator, cooling jacket and water
sprayer.
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Fig. 3. Microstructures of Al bar produced on the
condition of A-1(a) and A-2(b) in table 1.
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Table 1. Continuous casting condition of Al and Al-17Si alloy.

Pitch Forward/ Backward Fu‘?.t Water Withdrawing
(mm) Stop.(sec) (mm/sec) Cooling Sprayer Speed
P- m/sec ( £ /min) pray (mm/min)
Pure A-1 28 1.0/15 — 5~7 O 672
Al A-2 28 1.0/1.0 — 5~7 O 840
B-1 5 0.2/0.8 — 5 X 300
B-2 5 0.2/0.8 — 5 O 300
: C-1 3.4 0.2/0.8 — 8 X 200
Al-Si

C-2 3.4 0.2/0.8 — 4 O 200
D-1 7 0.4/0.8 — 5 O 350
D-2 18 1.5/0.8 5/0.2 14 O 310
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Fig. 4. Schematic representation of solidification at
low(a) and high(h) casting speed.
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Fig. 5. Microstructures of Al-17Si alloy produced under the condition of B-1(a), B-2(b), C-1(c) and C-2(d)
in Table 1.

Fig. 6. Microstructures of Al-17Si alloy produced under the condition of D-1(a,b) and D-2(c,d) in table 1.
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-2(b) in table 1.
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Fig. 8. Void(a), breakout(b) and crack(c) in con-
tinuously cast bar.
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Fig. 9. Cast defect(a) and irregularly deformed bar
(b) due to improper casting condition
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Fig. 10. Schematic representation of void formation
mechanism in the cast bar.
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