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ABSTRACT

The mechanical properties of mechanically alloyed Al-4wt%Mg alloys dispersed with MgALQs dispersoilds at
room and elevated temperatures were investigated. The powders in steady state during mechanical alloying
consisted of Mg-supersatu rated Al solid solution and ALkCs which resulted from the reaction of Al with C in
process control agent (methanol). The hot-extruded materials consisted of uniformly dispersed fine MgALOs,
7-AkOs, AlOs and matrix with extremly fine substructure. Tensile specimens prepared from the extruded
bars were tested at room temperature to 400°C under different strain rates. The tensile strength of alloys at
room temperature ranged from 500 to 594MPa. At elevated temperatures, the tensile strengths and
elongations decreased with increasing temperature, Adding 3% MgALkO: to Al-4wt%Mg increased the tensile
strength of 50MPa at room temperature and 20MPa at 400°C.
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Fig. 1 Optical micrographs of powders after various milling times.
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Fig. 2 Change of microhardness during
mechanical alloying process.
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Fig. 3 X-ray diffracticn patterns of 4M0O
powders after various milling times.



Fig. 4 EPMA line profile of a powder milled
for 5hr.
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Fig. 5 TEM micrographs of powders milled for 5hr. (a) BF + SADP (b) DF
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Fig. 6 TEM micrographs of the extruded 4MO alloy. (a) BF + SADP (b) 7-ALOs (c) ALGCs
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Fig. 7 TEM micrographs of the extruded 4M3 alloy. (a) BF + SADP (b) MgALO:
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Fig. 12 SEM fractographs of 4MO alloy fractured under 5x%103s! at elevated temperatures.
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