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Table 1 Chemical composition of as-cast AZ31 magnesium

alloy (/%)
Al Mn Zn Ca Ni Fe Si Mg
2.5~3.5 0.15~0.5 0.6~1.4 0.05 0.005 0.005 0.1 Bal.
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Fig.2 Comparison between the predictive value of the piecewise constitutive model and the experimental value under different strain
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Fig.3 Schematic diagrams of the topological deformation grain: (a) initial grain, (b) initial grain recrystallization, (c) initial grain recrystal-

lization, (d) initial grain after compression, (¢) mapping of the cell after the compression and the initial cell, (f) initial grain

recrystallization after compression, (g) initial grain recrystallization after mapping, (h) grain deformation (no topological

technique), and (i) grain topological deformation
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Cold Roll Forming Process of AZ31 Magnesium Alloy Seamless Pipe

Li Wei', Chu Zhibingl’z, Wang Huanzhu', Xue Zhanyuanl, Li Yuguil, Shuai Meirongl, Gui Hailian'
(1. Engineering Research Center Heavy Machinery Ministry of Education,
Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. Jinan University, Guangzhou 510632, China)

Abstract: Magnesium alloys have poor plasticity at room temperature, which leads to uneven distribution and stress difference of
microstructure during rolling. Therefore, it is important to analyze the mechanical characteristics and microstructure evolution from the
angle of material properties. Based on this, a piecewise constitutive model of AZ31 magnesium alloy was established by experiments, and
a cellular automata model including grain topology technology was constructed. With the aid of secondary development technology, the
constitutive model, cellular automata and finite element software were combined for simulation, and the predicted results including stress,
strain, grain size and distribution law were obtained. It is of certain significance to control the forming process of AZ31 magnesium alloy
rolled by Pilger to realize the coordinated control of forming and properties, and the simulation results were verified by experiments.
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