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Deformation microstructure of AZ31B magnesium alloy under
high strain rate compression

MAO Ping-li, LIU Zheng, WANG Chang-yi, JING Xin, WANG Feng, GUO Quan-ying, SUN Jing

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110178, China)

Abstract: In order to investigate the microstructure evolution under high strain rate deformation, extruded AZ31B
magnesium alloy was impacted by split Hopkinson compression bars at the strain rates of 496-2 120 s '. The
microstructures of the specimens were observed by optical microscopy. The results show that the stress—strain curves of
AZ31B magnesium alloy are almost overlap under different strain rates, implying that the stress of AZ31B magnesium is
not sensitive to the strain rate. The deformation microstructure analysis demonstrates that the microstructure is sensitive
to the strain rate. When the strain rate is relatively low, the microstructure is dominated by intense twinning. With
increasing strain rate, the volume fraction of twinning decreases. The microstructure analysis demonstrate that at
relatively low strain rate, the deformation mechanism of AZ31B magnesium alloy under impact load is twinning, while
the strain rate increases to 2 120 s™', the prismatic slip and pyramidal slip may be active to accommodate with the
deformation except twinning.
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Table 1 Chemical compositions of extruded AZ31B alloy
(mass fraction, %)

Al Mn Zn Fe Ni Cu
3.1 0.54 1.05 0.0035 0.0007 0.0008
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Fig.1 Compression stress—strain curves of extruded AZ31B

alloy
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Fig.2 Deformation microstructures of AZ31B alloy at different strain rates: (a) Microstructure of AZ31B extruded; (b) 496 s ;
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Fig.4 Pole figure(a) and inverse pole figure(b) of AZ31B extrusion
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