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Thermal Deformation Behavior of AZ31B Magnesium Alloy
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Abstract: The influence of rolling reduction ratio and rolling temperature on the instantaneous
temperature rise in the central layer (Az,), the steady-state temperature rise after rolling (At,), and
the instantaneous temperature drop in the surface layer (A#) of AZ31B magnesium alloy during
the rolling process was investigated. The near-isothermal rolling state of the rolled slab was
evaluated based on the measured rolling temperature data of AZ31B sheets, and the
corresponding empirical formulas were established. The results show that A# and At gradually
increase with rolling reduction ratio increases, while Az first increases and then decreases, and the
changes in At, and At, show a linear relationship with the increase in rolling reduction ratio. In
addition, as rolling temperature rises, Af, and A, gradually decrease, and A#; gradually increases.
Moreover, the slope of the linear relationship curve between At,, At,, and the rolling reduction
ratio gradually decreases. The trend of the prediction curve obtained from the empirical formula
is in good agreement with the experimental data, confirming the feasibility of near-isothermal
rolling for AZ31B magnesium alloy.

Key words: AZ31B magnesium alloy; near-isothermal rolling; rolling temperature; rolling
reduction ratio; thermal deformation
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Fig. 1 Preparation process of rolled slab
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Table 1 Actual compositions of AZ31B magnesium
alloy (mass fraction) %

Al Zn Mn Si Fe Cu Ni Mg
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Fig. 3 Thermocouple position distribution and flow chart of slab temperature measurement experiment
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deformation heat corresponding to measured curves
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Fig.5 Temperature—time variation curves of AZ31B magnesium alloy sheets with different thicknesses at

different rolling temperatures

(a)—200 °C; (b)—250 °C; (¢)—300 °C; (d)—350 °C; (e)—400 °C.

Fig. 6 Microstructures at different positions along thickness direction under initial rolling temperature of 200 °C

and rolling reduction ratio of 15%
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Fig. 8 Microstructures at different positions along thickness direction under initial rolling temperature of 250 °C

and rolling reduction ratio of 17%
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Fig. 11 Measured data and predicted curves of

AZ31B magnesium alloy sheets
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