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Effect of dynamic recrystallization on tensile properties of
AZ31 magnesium alloy sheet
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Abstract: On the basis of thermoviscoplastic theory, the dynamic recrystallization (DRX) model of tension was
constructed. This model was introduced into the finite element analysis of tension of AZ31 magnesium alloy sheet by
changing temperature. The effect of DRX on the tensile properties of AZ31 magnesium alloy sheet was analyzed by
numerical and experimental methods. The uniaxial tensile tests were conducted using a Gleeble 3500 thermal-mechanical
simulator under fixed strain rate and various temperatures. The true strain-stress curves were obtained, and the
microstructures of AZ31 magnesium alloy sheet were analyzed. The results show that the number of DRX grains increase
gradually with the increase of temperature. The DRX grain size increases first and then decreases, and the DRX grain
distribution of magnesium alloy sheet is more well-distributed. During the plastic deforming, magnesium alloy sheet is
softened due to DRX and the flow stress is reduced.
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Fig.2 Distribution of tensile stress at different temperatures: (a) 473 K; (b) 523 K; (¢) 573 K; (d) 673 K
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Fig.3 Stress—strain curves of simulation tensile
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Fig.5 Microstructures of DRX of specimens deformed at different temperatures: (a) 473 K; (b) 523 K; (¢) 573 K; (d) 673 K
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