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Microstructures of twin-roll cast AZ31B Mg alloy and
its deformation mechanism
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Abstract: The microstructures of AZ31B magnesium alloy twin-roll cast sheet were studied by metallographic
microscope and TEM. The results show that the sheet is made up of a-Mg matrix, interdendritic Mg;;Al,, eutectic and
some dispersive fine precipitates. Sheet undergoes biggish plastic deformation, and the deformation distributes more near
sheet surface than interior. A mass of dislocations and dislocation cells form during plastic deformation while some twins
form simultaneously. After twining, the grain orientations change, and then they will slip on suitable condition. This
process leads the formation of dislocations in twins and deformation of twins. The recovery and recrystallization reduce
during twin-roll casting because of the plastic deformation and high temperature.
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Table 1 Chemical composition of experimental Mg alloys

(mass fraction, %)

Mg Al Zn Mn Fe Ni Cu
Bal 280  0.88 0.20  0.0031 0.001 0.001
Leica DM ILM HC AZ31B
5¢g +5 g +10 mL
+80 mL H-800
150 kV
30% +70%
130 mA —20~-30
2
21 AZ31B

2 AZ31B
Fig.2

magnesium alloys

Microstructures of semi-continuous cast AZ31B
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Fig.3 Microstructures of twin-roll cast AZ31B magnesium alloy sheets: (a) Surface of rolling plane; (b) Core of rolling plane;
(c) Edge of flank; (d) Interior of flank; (e) Edge of cross section; (f) Interior of cross section
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Fig.4 TEM images of twin-roll cast AZ31B Mg alloy sheets
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