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Effects of Accumulative Rolling Temperature on Microstructure and
Properties of AZ31 Magnesium Alloy Sheet
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(Chongqing University of Technology, Chongging 400054, China)

ABSTRACT: The paper aims to study on effects of rolling temperature on microstructure and properties of AZ31 magnesium
alloy sheets. The metallographic structure of interface crack, RD-ND crystal orientation, mechanical properties and the
cross-section morphology of the AZ31 magnesium alloy sheet which was rolled respectively at the 450 °C and 550 °C were
studied. The room temperature fracture elongation of ARB2 magnesium alloy sheet prepared by accumulative rolling at 450 °C
was 2.3%, and that of ARB2 magnesium alloy sheet prepared by accumulative rolling at 550 was 8%; most of the dynamic re-
crystallization grains in 450 °C rolled sheet were about 1~3 um, and in 550 were about 600 nm~2 um. Improving the tempera-
ture can improve the interface bonding performance, promote the base level grain deflection to the base orientation, improve the
mechanical properties of the accumulative roll-bonding sheet, and transform the sheet brittle fracture to ductile fracture by rais-
ing the temperature.
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Tab.1 Composition of AZ31 magnesium alloy
(mass fraction) %
Al Zn Mn Si Ca Mg
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2 AZ31

Tab.2 Composition of AZ31 cleaning acid solution mL
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Fig.1 Microstructure of AZ31 Magnesium alloy sheets of accumulative rolling at different temperatures
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Fig.2 Microstructure near B2 interface of AZ31 magnesium alloy plates at different cumulative rolling temperatures
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Fig.3 XRD spectra of AZ31 magnesium alloy sheets
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Tab.3 Relative strong peak of grain orientation of

magnesium alloy sheets at different accumulative
rolling temperatures

A (10-10)  (0002)  (0002) (10-11) (10-12)

IR 2.02
450ARB2  0.77
550ARB2  0.54

100.00  100.00 8.75 4.14
100.00  100.00 5.39 1.18
100.00  100.00 5.17 2.77
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Fig.4 Stress strain curve of AZ31 magnesium alloy sheet of
accumulative rolling at different temperature
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Tab.4 Mechanical properties of AZ31 magnesium alloy
sheet of accumulative rolling at different temperature
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Fig.5 Tensile fracture morphology at room temperature of
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accumulative rolling on different temperature
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