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Effect of Low Temperature Thermo—mechanical Heat Treatment on
Mechanical Properties of Magnesium Alloy

Yoshitaka IWABUCHI

Isao KOBAYASHI

Abstract The study was carried out on the effect of low temperature thermo—mechanical heat

treatment on the mechanical properties of a magnesium alloy in comparison of aluminum alloys.

Aluminum alloys possess the superior homogeneous ductility, since its crystal structure is FCC.

Magnesium alloys offer the heterogeneity due to HCP structure. Therefore the difference in the

performance between aluminum alloys and magnesium alloys was expected. Magnesium alloys have so

low ductility that extra low temperature working could not be applied, however, the good combination of

strength and ductility was obtained by using low temperature thermo—mechanical heat treatment.
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Table 1 Chemical composition of materials (mass %)
Material Si Cu Mn Zn Al Mg
AZ61 0.02 0.002 | 0.26 | 0.61 6.56 bal
7075 0.30 168 | 0.08 | 6.10 bal 2.70
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Fig.1 Heat treatment employed in this study.
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Fig.2 Stress—strain curves of AZ61 magnesium alloy

as a function of testing temperature.
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Fig.3 Stress—strain curves of 7075 aluminum alloy
at 77K and 293K.
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Fig.4 Variation of elongation of AZ61and 7075 alloys

with testing temperature.
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Fig.5 Effect of indentor load on the hardness.
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Fig.6 Effect of the soaking time of solution
heat treatment on the hardness.
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Fig.7 Ageing curve of AZ61 magnesium alloy as
a function of ageing temperature.
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Fig.8 Relation between working strain and hardness as
a function of SLT time from 21.6ks(6h) to 86.4ks(24h).
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Fig.9 Relation between working strain and tensile
properties of the specimens worked at 293K.
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Fig.10 Relation between working strain and tensile

properties of the specimens worked at 228K.
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Fig.11 Relation between working strain and tensile
properties of the specimens worked at 195K.
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