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Microstructure and Mechanical Properties of Hypereutectic Al-Si Alloy
Bars Processed via Horizontal Continuous Casting
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Park, Bong-Sun You® and Won-Wook Park*

Abstract

Hyper-cutectic Al-17.5wt%Si alloy bars of 25 mm in diameter were produced by horizontal continuous casting process.
Effect of both casting speed and primary Si refiner (AICuP) on microstructure and mechanical properties of the alloy have
been investigated. With increasing a weight fraction of AlCuP, the average primary Si size decreased down to 20 pum. On the
contrary, there was no notable changes of microstructure and primary Si size according to the casting speed in the
experimental range of this study, indicating that the cooling rate should be increased to optimize and refine microstructure and
primary Si size. The experimental results including hardness, tensile strength and wear resistance tests of the processed alloy
bars showed a good possibility to develop the high performance wear resistant Al-Si alloy. (Received October 21, 1997)
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Fig. 1. Schematic drawing of continuous casting unit.
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Fig. 2. Schematic drawing of graphite mould.
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continuous casting

Condition Pitch (mm) Stop Speed
forward back (sec) (mm/min)

A 10 5 0.5 140

B 20 10 1.0 225
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Table 3. The amount of added & measured P in Al-
17.5wt%si alloy

Added P 0 30

60 Measured P 15.0 23.0
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Fig. 3. Microstructure of pure Al bar produced by hor-
izontal continuous casting.
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Fig. 4. Surface appearances of Al-17.5%Si alloy bars pro-
duced by horizontal continuous casting. a) condition
A b) condition B.
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Fig. 5. Microstructures of Al-17.5%Si alloy produced on the condition of A.
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Fig. 6. Microstructures of Al-17.5%8i alloy produced on the condition of B.
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Fig. 7. Primary Si size variation with the distance across
the cross-section.
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Fig. 9. Effect of P addition on Brinell hardness change.
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