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Abstract

The effects of alloying element and the condition of heat-treatment on the strength of squeeze-cast Al-3.0 wt%Si alloy were
investigated. The strength of the alloy without grain refinement was increased with increase Cu content upto 3.0 wt% and rather
decreased beyond that. The tensile strength of the alloy with grain refinement increased with Cu content upto 3.0 wi% and not
changed beyond that. The strength of the alloy without grain refinement increased with the Mg content. The tensile strength with grain
refinement increased with the Mg content upto 0.50 wt% and then decreased beyond that. The strength of the grain refined alloy
increased by individual and simultaneous additions of Cu and Mg and the maximum strength was obtained with Al-3.0 wt%Si-
4.5 wt%Cu-0.50 wt%Mg alloy. The optimum heat-treatment condition for this alloy was obtained.

Key words : Squeeze casting, Strength, Mechanical property, Al-casting alloy, Al-Si alloy.
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Table 1. Chemical analyses of materials for charging, adding alloying element and grain refinement.

element Al Si Fe Ni Cu Mg Ti B remark
pure Al 99.70 0.06 0.13 - - - - -
Al-10 wt%Si 8947 10.16 0.14 0.01 - - - -
Pure Cu - - - - 99.90 - - -
Pure Mg - - - - - 99.93 - -
Al-5%Ti-1%B bal. 0.06 0.17 - - - 4.90 0.96
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(b) grain refinement

Fig. 4. Influences of grain refinement on the macrostructure of
squeeze-casted Al-3.0%Si-0.25%Mg alloy specimen.
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Fig. 7. Effects of Cu content and grain refinement on the tensile
strength of the squeeze-casted Al-3.0 wt%Si alloy.
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Fig. 12. Effects of solution treatment condition on the tensile strength
of the squeeze-casted Al-3.0 wt%Si1-4.5 wt%Cu-0.50 wt%
Mg alloy after grain refinement, aged 16 hrs at 160°C.
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Fig. 13. Variation of microstructure of squeeze-casted Al-3.0 wt%Si-4.5 wi%Cu-0.50 wt®%Mg alloy after grain refinement with solution-

treatment time at 485°C and aged for 16 hrs at 160°C.
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