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Study on the microstructure and properties of AZ31B magnesium
alloy strip in hot rolling
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Abstract ; Hot rolling process tests of AZ31B magnesium alloy strip with rolling temperatures of 300 °C , 350 °C,
and 400 °C and rolling reductions of 15% , 30% , 45% , and 60% were carried out. Influences of different
process parameters on the microstructure and mechanical properties of the strip after rolling were studied.
Results show that with the increase of the rolling temperature, the percentage of the recrystallization was
increased, the grain refinement became more significant, and the microstructure uniformity was enhanced. When
the temperature reached 350 °C, the recrystallization grain grew up due to the intermediate annealing holding,
and the influence of the further increase of the temperature on the recrystallization degree was weakened. The
grain size and the elongation of the strip were both decreased after rolling. Compared with temperature
parameters, the total reduction rate was more significant for grain refining. The near-surface average grain size
was refined from 10 pm to 3.7 pum and the central grain size was refined to 4.9 pum at the rolling temperature of
300 °C and the reduction rate of 60% , indicating a relatively uniform distribution of the microstructure. The
microstructure uniformity was improved by increasing the reduction rate, the elongation of the rolled strip was

increased significantly, and the dimple of the tensile fracture was increased and deepened gradually.
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Table 1  Chemical compositions of the AZ31B magnesium alloy sheet (wt. % )
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Fig. 1 Optical micrographs along the ND of the surface during symmetric rolling with different reductions at 300 “C
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