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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.1 Semicircle sample taken from a finished pipe
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Table 2 Rolling parameters

Rolling pass ~ Outer diameter Wall thickness Roll diameter/  Rolling stroke/  Feed rate/ Rotation
(time/min) of the pipe/mm of the pipe/mm mm mm mm angle/(°)
60 67 6 376 951.64 10 60
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Fig.3 Coupling of Pilger rolling and cellular automata: (a) before the first pass, (b) after the first pass, and (c) after the second pass
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Microstructure Prediction of Pilger Rolled AZ31 Magnesium Alloy Pipe

Chu Zhibing'?, Wang Huanzhu', Zhang Duo', Xue Zhanyuan', Li Yugui'
(1. Engineering Research Center of Heavy Machinery Ministry of Education, Taiyuan University
of Science and Technology, Taiyuan 030024, China)
(2. Jinan University, Guangzhou 510632, China)

Abstract: To predict the grain evolution of magnesium alloy pipe during the process of Pilger rolling deformation, a cellular automata
model based on dynamic recrystallization, static recrystallization, static recovery, grain coarsening and grain topological deformation was
established by rolling experiments of AZ31 magnesium alloy pipes on a Pilger mill. Finally, each pass result obtained by the finite element
calculation were combined with the cellular automata to obtain the dynamic characteristics of grain evolution of the magnesium alloy pipe
in the Pilger rolling process in real time. Results show that continuous recrystallization occurs during the rolling process and is finally
verified by experiments.
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