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Simulation and confirmatory experiment on rolling of
magnesium alloy sheets with temperature gradient
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Abstract: The quantity change equation of heat during the rolling of magnesium alloy was derived, and the finite element
method was used to analyze the thermal-mechanical process. The simulation results were proved by confirmatory
experiments. The results show that, there is a great temperature change in the rolled sheet, and the temperature change
depends upon the plastic deformation heat, friction heat and heat transfer between sheet and roller, sheet and environment.
The temperature difference between the sheet and roller has some effects on the change. With the temperature decreasing,
the rolling force and equivalent stress increase linearly, and the maximum rolling force is 3 times as the minimum rolling
force. When the temperature drops to 210 ‘C, the equivalent stress is 160 MPa, and the edge cracks are generated, which
is the deformation limit of AZ31 magnesium rolling. The lowest temperature of AZ31 magnesium rolling without edge
cracks is 210 C.
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Fig.1 Flow stress—strain curves of AZ31!")
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Fig.2 Characteristic curves of AZ31 properties: (a) Thermal
conductivity!"®); (b) Specific heat capacity!™; (c) Elastic
modulus!®
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Fig.3 Finite element model of rolling
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Fig.4 Temperature change of one point on edge of sheet
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Fig.5 Temperature change of different positions on sheet: (a)
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