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Table 4 Prediction error of the new model

Maximum Minimum Average relative  Mean square
relative error/% relative error/% error/% deviation/MPa
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Mathematical Model of Coupled Thermal-Stress about
AZ31B Magnesium Alloy Plate during Hot Rolling

Jia Weitao'?, Ma Lifeng®, Liu Pengtao®, Xu Haijie®, Jiang Yaping®
(1. Shanxi Provincial Key Laboratory of Metallurgical Equipment Design and Technology, Taiyuan University of Science
and Technology, Taiyuan 030024, China)
(2. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: In a wide range of deformation conditions, hot compression tests of AZ31B magnesium alloy cast cylinder were carried out by
Gleeble-1500D thermal simulator. According to the strain softening characteristics of magnesium alloy, a new thermal deformation
constitutive model was established. Relying on Deform-3D, the coupled thermal-stress simulation of hot rolling process of magnesium
plate was analyzed. Based on the rolling theoretical assumptions, macroscopic continuum mechanics and thermodynamics, strain and
strain rate value distribution models, three-dimensional temperature field and stress field mathematical models in rolling deformation zone
were established by a mathematical analysis method. The results show that the new thermal constitutive model is in a higher accuracy and
the average relative error is 5.1%. Strain distribution model, strain rate value distribution model, mathematical model of temperature field
and mathematical model of stress field are concise in form and easy to be controlled online; furthermore, they could accurately
characterize thermal-mechanical coupled deformation mechanism of hot rolling of magnesium plate.
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