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Evolution of microstructure and texture of
AZ31 magnesium alloy during hot-rolling process

ZHANG Zhen, WANG Ming-pu, LI Shu-mei, JIANG Nian, HU Hai-long, HAO Shi-meng

(School of Materials Science and Engineering, Central South University, Changsha 410084, China)

Abstract: The single-pass hot-rolling was processed on the cast-rolled sheet of AZ31 magnesium alloy. The evolution of
microstructure and texture was studied with OM, TEM and XRD. The results show that the cast-rolled sheet has a strong
basal texture, and the main deformation mechanism is twinning in hot-rolling with small reduction while the dislocation
slip becomes the main deformation mechanism in hot-rolling with large reduction. The thick lenticular {1012} twins
generated in 10% hot-rolling process seriously weakens the basal texture, while two types of twins {1012}
and {1011} {1012} with different morphologies are produced in 20% rolling process. As the rolling reduction exceeds
20%, the dislocation slip is activated in a wider range, thus intensifying the basal texture. And the fragmentation
morphology produced in the rolling process transforms to equal-axis recrystallization grains in following annealing.
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Fig.l1  Optical micrographs showing
microstructures of CRA (a) and HR
AZ31 magnesium alloy sheets with
reduction of 10% (b), 20% (c), 50% (d)
and 65% (e)
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Fig.2 Optical micrograph showing microstructure of AZ31 magnesium alloy sheets annealed at 300

(c), 30% (d), 50% (e), 65% (f) hot-rolling and 4 h after 10% hot-rolling (b)
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Fig.4 (0002) pole figures of CRA (a) and HR sheet with reductions of 10% (b), 20% (c), 50% (d) and 65% (e)
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Fig.7 Formation models for fragmentation morphologies of grains: (a) Formation of thin twins; (b) Recrystallization within

twinned region and near grain bounders; (c) Grain fragmentation
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