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Varation of Fluidity and Mechanical Properties of Al-Mg Alloys
with the Addition of Si, Mn, and Zn
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Abstract

Effects of alloying elements such as Si, Mn, Zn on the fluidity and mechanical properties of high ductility Al-Mg based alloys
were investigated. The fluidity of alloys was evaluated using a vacuum suction fluidity test, and Si addition was observed to
increase the fluidity of Al-Mg binary alloys substantially while Zn somewhat decreased the fluidity. However, both the strength
and ductility were significantly deteriorated by the Si additions. It was observed that a small amount of Mn addition to Al-Mg
alloy increased the tensile strength effectively without losing much ductility but the effect of Zn addition on the strength was
relatively small.
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Table 1. Chemical compositions of alloys

Alloy Mg Mn Zn Si Al
SMg 4.95 -- - -  balance
TMg 6.96 -- - -
SMg-Si 4.82 -- -- 1.14 '
TMg-Si 6.87 - = 1.17
5SMg-Mn 4.86 0.93 -- -
SMg-Zn 4.89 - 0.90 --
5Mg-Mn-Zn 5.06 0.92 0.80 -
SMg-Mn-Zn-Si  4.77 0.98 0.51 0.38
4Mg-2Mn 3.80 1.88 ~- --
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Fig. 1. Schematic illustration of vacuum suction fluidity test
apparatus
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Fig. 2. XRD analysis result of as-cast AlI-Mg-(Si) alloys.
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Fig. 3. Effect of Si addition on the fluidity of Al-Mg alloys.
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Fig. 4. Effect of Si addition on the mechanical properties of Al-
Mg alloys.
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Fig. 5. Typical microstructure of Mg,Si phase observed in as-
cast Al-Mg-Si alloys : (a) 5%Mg-1%S1 (b) 7%Mg-
1%Si.
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Fig. 6. XRD analysis result of as-cast Al-5%Mg based alloys.
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Fig. 7. SEM micrographs of precipitates observed in as-cast
Al-Mg based alloys : (a) Al-Fe phase (b) Al,(Mn,Fe)
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Fig. 8. Effects of Mn and Zn additions on the fluidity of Al-

5%Mg alloys.
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Fig. 10. XRD analysis result of as-cast Al-Mg-Mn based
alloys.
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