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Effects of rolling technology on forming properties of
AZ31 magnesium alloy sheets at room temperature

LIU Hua-qiang, TANG Di, HU Shui-ping, MI Zhen-li, WANG Zhe

(National Engineering Research Center of Advance Rolling Technology,
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Abstract: According to the characteristics of poor formability of AZ31 magnesium alloy sheets at room temperature, the
AZ31 magnesium alloy sheets are obtained by normal rolling (NR), differential speed rolling (DSR) and cross rolling
(CR), and the forming properties at room temperature were investigated. The results show that the mechanical properties
of AZ31 magnesium alloy sheets depend on not only the grain size, but also the grain orientation. The weakening of the
intensity of basal texture can significantly improve the bulging forming property, the asynchronism rolling significantly
reduce the intensity of basal texture and improves the performance of stamping at room temperature. The cross rolling
significantly refines the grain size, enhances the intensity of basal texture and improves the mechanical properties of the
sheets, but reduces the performance of stamping forming. On the other hand, the cross rolling reduces the anisotropy of
the sheets. The results provide a theoretical basis and new method for the improvement of the ductility and formability of
magnesium alloy sheets at room temperature.
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Table 1 Chemical composition of tested alloys (mass fraction, %)
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Fig. 1 Schematic diagrams of differential speed rolling and

cross rolling: (a) Differential speed rolling; (b) Cross rolling
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Fig. 4 Microstructures of magnesium alloy sheet obtained by
different rolling technologies: (a) Normal rolling; (b)

Differential speed rolling; (c) Cross rolling
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Fig. 5 (0002) pole figures of magnesium alloy sheet obtained by different rolling technologies: (a) Normal rolling; (b) Differential

speed rolling; (c¢) Cross rolling
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Fig. 6 Mechanical properties of magnesium alloy sheet obtained by different rolling technologies: (a) Tensile strength; (b) Yield

strength; (c) Elongation; (d)  value(plastic strain ratio)
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Fig. 8 Eriksson value and r value of magnesium alloy sheets

obtained by different rolling technologies
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