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Table 1 Chemical composition of AZ31B alloy (w/%)

Element Al Zn Mn Si Fe Cu Ni Mg

Composition 2.82 0.97 0.2854 0.0306 0.0019 0.0017 0.0005 Bal.
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Fig.1 Initial microstructure of hot rolled AZ31B magnesium alloy
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Fig.2 Specimen for compression and sample sketch: (a) sample size

and (b) sampling direction
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Fig.3 Control installment of strain amount
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Fig.4 The compressive o-  curves of samples with different sampling direction at three strain rates: (a) 10° s, (b) 1200 s™, and (c) 2800 s
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Compressive og-¢ curves of samples with different strain rates when the angle between compressive direction and the normal

direction of the rolled sheet is 0°(a), 45°(b), and 90°(c)
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Fig.6 Microstructure of samples with different strain amount when the angle between compressive direction and the normal direction of

the rolled sheet is 0°: (a) €=0.3%, (b) £=2.6%, (c) £=4.6%, and (d) ¢=6.0%
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Fig.7 Microstructure of samples with different strain amount when the angle between compressive direction and the normal direction of

the rolled sheet is 45°: (a) £=0.3%, (b) £¢=2.6%, (c) £=4.6%, and (d) £=6.0%
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Fig.8 Microstructure of samples with different strain amount when the angle between compressive direction and the normal direction of
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the rolled sheet is 90°: (a) £=0.3%, (b) £¢=2.6%, (c) £=4.6%, and (d) £=6.0%

Bl 9 %20y 77 I 5 LR IHE 1] B 90° It AN ] A8 N IR FE 1 4 U5
Fig.9 Microstructure of samples with different strain amount when the angle between compressive direction and the normal direction of
the rolled sheet is 90°: (a) £=0.3%, (b) £¢=2.6%, (C) £=4.6%, and (d) £=6.0%
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Research on the Anisotropy of Hot Rolled AZ31B Alloy at High Strain Rates

Wu Yuanyuan, Tan Chengwen, Yang Yongbiao, Wang Fuchi, Cai Hongnian
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: Dynamic compressive performances of hot rolled AZ31B which have different angles between the compressive direction and the
normal direction of the rolled sheet were tested using SHPB and strain control techniques. The mechanism of the plastic deformation at
different strain amount was studied. Results indicate that when the strain rate is 1200 s*, the twin number of samples in different
orientation increases with plastic strain increasing; when the strain rate increases to 2800 s, the s-¢ curves have no obvious charges as the
angle is 0° and 45°, compared with that at 1200 s*; however the o-¢ curves vary from concave to convex when the angle is 90°, because
thermal softening has occurred with increasing plastic strain, which results in the number of twin decreasing, and smaller strain hardening.
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