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Abstract

The microstructure of Al-5%Mg based alloy mainly consists of aluminum matrix with a small amount of AIMn phase. The addi-
tion of Sc or Zn to the base alloy significantly improved the as-cast tensile strength, while the addition of Fe deteriorated both
strength and ductility. Although the Al-5%Mg based alloy was not heat-treatable, aging hardening could be observed in the case that
Sc or Zn was added to the base alloy. TEM analysis showed that very fine AlSc or AIMgZn precipitates were formed after T6 heat
treatment, resulting in enhanced strength. The corrosion resistance measured as corrosion potential was found to decrease a little by
adding Zn, whereas other alloying elements were not clearly influential.
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Table 1. Chemical compositions of alloys (wt.%).
Alloy Mg Mn Ti Sc Zn Fe Al

Base 4.51 020 0.18 - - - balance
04Sc 466 0.19 0.18 0.35 - - "

1Zn 411 0.19 0.14 - 1.00 - "
15Zn 3.77 015 0.15 - 1.26 - "
0.2Fe 449 0.19 0.19 - - 0.22
0.4Fe 4.62 020 0.17 - - 0.43 "
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Fig. 1. SEM micrographs of as-cast Al-5%Mg based alloys: (a) base, (b) 0.4%Sc, (c) 0.2%Fe, (d) 0.4%Fe.

Table 2. SEM-EDS results of 2" phases observed in Al-5%Mg

based alloys (at.%).
2" phase  Mn Fe Mg Zn Al
AlMn 1.4~1.7 - - - balance
AlFeMn 0.2~1.1 2.8~7.7 - - "
AlMgZn - - 20.1~272 3.7~8.6 "
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Fig. 2. SEM micrographs showing AIMgZn phases formed in as-cast Al-5%Mg-Zn alloys: (a) 1Zn, (b) 1.5Zn.
300 14 Table 3. Average grain size of as-cast alloys (um).
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Fig. 3. Tensile properties of as-cast Al-5%Mg based alloys at room
temperature.
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Fig. 4. Micro-hardness variations of Al-5%Mg based alloys during
aging treatment: (a) 0.4%Sc alloy at 350°C. (b) Zn-containing
alloys at 160°C.
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Fig. 6. TEM micrographs showing precipitates of the T6-treated Al-
5%Mg-1.5%Zn alloy: (a) AlMnFe (b) AIMgZn.
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Fig. 7. Tensile property variations of as-cast and T6-treated Al-5%Mg
based alloys at room temperature: (a) UTS (b) Elongation.
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