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Fig.2 Specific heat capacity and thermal conductivity of

magnesium alloy at different temperatures
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Fig.3 Stress-strain curves of magnesium alloys at different

temperatures
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Table 2 Simulation parameters

Parameter Value
Environment temperature/C 20
Initial temperature of sheet/C 350
Friction coefficient 0.5

Convective heat transfer coefficient between plate

and environment/W-(m”"C)’! 170
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Fig.4 Position distribution of data recording points in width

thickness direction of magnesium sheet
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Fig.7 Average temperature of magnesium plate after rolling

at different roll temperatures
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Abstract: The temperature distribution of the AZ31 magnesium alloy in the rolling deformation zone was analyzed by numerical
simulation. The empirical formula of the average temperature of the magnesium plate after rolling with respect to the roll temperature, the
rolling velocities, the rolling reduction rate, and the thickness of the plate were established and supplemented with corresponding
experimental verification. The results show that when the magnesium plate is thin and the rolling velocity is small, the plastic deformation
heat of the center layer of the magnesium plate is transferred to the surface in the rolling deformation zone. The temperature rise of the
center layer cannot represent the temperature rise caused by the deformation of the magnesium plate. The average temperature of the
magnesium plate after rolling is positively related to the roll temperature, rolling velocity and rolling reduction rate, and is inversely
related to the sheet thickness. The maximum relative error between the calculated and experimental values of the formula is 8.34%, and
the average relative error is 7.4%. The formula can well predict the average temperature of the magnesium plate after rolling. The
proposed empirical formula for magnesium plate temperature prediction is conducive to the realization of “isothermal rolling” control of
AZ31 magnesium alloy sheet; it has important guiding significance for the reasonable formulation of magnesium alloy rolling process
system and the selection of subsequent rolling equipment.
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