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Abstract As global warming accelerates, the transportation industry is increasing the use of light-
weight materials with the goal of reducing carbon emissions. Magnesium is a suitable material, but its
poor formability limits its use, so research is needed to improve it. Rare-earth elements are known to
effectively control texture development, but their high cost limits commercial. In this study, changes in
microstructure and texture were investigated by adding Pb, which is expected to have a similar effect
as rare-earth elements. The material used is Mg-15wt%Pb alloy. Initial specimens were obtained by
rolling at 773 K to a rolling reduction of 25% and heat treatment. Afterwards, plane strain compression

was performed at 723 K with a strain rate of 5x107s"

' and a strain of -0.4 to -1.0. As a result, recrystal-

lized grains were formed within the microstructure, and the main component of the texture changed from
(0,0) to (30,26). The maximum axial density was initially 10.01, but decreased to 4.23 after compression.
(Received January 5, 2024, Revised January 19, 2024; Accepted January 23, 2024)
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Fig. 1. Rolling and heat treatment schematic.
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Table 1. Chemical composition of Mg-15wt%Pb magnesium alloy (wt%)

Alloy code Mg Al Zn

Pb Ag Mn Si

Mg-15wt%Pb

15.08 - 0.01 0.01

AZ61 Bal. 6.20 0.90

- - 0.19 0.05
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Fig. 2. True stress — true strain curve obtained by plan
strain compression test.
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Fig. 32 Ilnverse Pole Figure of Mg-15wt%Pb specimen after strain up to (a) 0, (b) -0.4, (c) -0.7, (d) -1.0 at 723 K and
5x107s™.
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Fig. 4. Microstructure of ND plane of Mg-15wt%Pb after strain up to (a) -0.4, (b) -1.0.
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Fig. 5. (0001) pole figures of parent grains and recrystallized grains after plane strain compression at strain of -0.4 in
Mg-15wt%Pb and AZ61 alloys.
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