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Effects of Mn and Si Contents on the Castabilities and
Mechanical Properties of Al-5%Mg Base Alloys
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Abstract

High ductility Al-Mg alloys often contain some Mn and Si, however the effects of these minor alloying elements on various
propetties of alloys have not been fully understood. In this study the castability and mechanical properties of Al-5%Mg alloy were
investigated according to the addition of Mn and Si. The fluidity of the alloys was generally increased by increasing Si or Mn con-
tents. The feedability was also increased by increasing Si content, but it was rather decreased by increasing Mn content. Both the
tensile strength and the ductility appeared to be deteriorated by Si addition, while they were found to be improved by Mn addition.
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Table 1. Chemical compositions of investigated alloys. units: wt.%
pressure Elements Added
valve sensor Alloy Mg Mn S0 Al
0.5Mn-0.3Si 4.69 0.55 0.27 balance
quartz @ 0.5Mn-0.5Si 4.57 0.56 0.45 "
tube 0.5Mn-0.78i 4.82 0.56 0.73 "
vacuum 0.7Mn-03Si  4.59 0.73 0.30 "
S reservolr 0.9Mn-0.3Si 4.58 0.88 0.27 "
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Fig. 1. Schematic illustration of vacuum suction fluidity test
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Fig. 2. Schematic diagram of feedability test specimens.
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Fig. 3. Effect of Si content on the fluidity of Al-5%Mg-0.5%Mn
base alloys (two different superheat).
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Fig. 4. Effect of Mn content on the fluidity of Al-5%Mg-0.3%Si
base alloys (two different superheat)
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Fig. 5. Feedability (Resistance to porosity formation) of Al-5%Mg
base alloys.
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Fig. 6. Fractions of last freezing liquid for Al-5%Mg base alloys.
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Fig. 7. Effect of Si content on the tensile properties of Al-5%Mg-
0.5%Mn base alloys.
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Fig. 8. Typical SEM micrographs of Al,(Mn, Fe),Si phases found
in Al-5%Mg-Mn-Si alloys.
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Fig. 9. Effect of Mn content on the tensile properties of Al-5%Mg-
0.3%Si base alloys.
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Fig. 10. Microhardness variations of rolled Al-5%Mg-0.5%Mn-
0.3%S1 alloy during the annealing at different temperatures
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Fig. 11. Mechanical properties of rolled Al-5%Mg-0.5%Mn-0.3%Si
alloy, before and after annealing at 350°C.
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