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Anisotropy and asymmetry of as-extruded AZ31 magnesium alloy
deformed under high strain rate

MAO Ping-li, LIU Zheng, WANG Chang-yi, WANG Feng

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The anisotropy and asymmetry of an as-extruded AZ31 magnesium alloy deformed under high strain rate were
investigated by split Hopkison tension (SHTB) and pressure bar (SHPB). The reasons for the anisotropy and asymmetry
were analyzed in terms of deformation mechanisms. The tension and compression were conducted along the extrusion
direction and transverse direction, respectively. The results demonstrate that the as-extruded AZ31 magnesium alloy
exhibits pronounced anisotropy in tension, but the anisotropic behavior is not obvious in compression according to the
loading direction and stress state. The anisotropy is considerably apparent rather in tension than in compression and the
asymmetry is more pronounced in extrusion direction than in transverse direction. The anisotropy and asymmetry of the
as-extruded magnesium alloy are caused by the variety of the deformation mechanisms: the prismatic slip is the main
activation system if tension stress is along the extrusion direction, while the pyramidal slip is the control deformation
mechanism for tension and compression along the transverse direction. The initial deformation mechanism of
compression along the extrusion direction is the tension twinning; when the strain is about 0.08 (8%) the tension twinning
is exhausted. At this time the main deformation mechanism is changed to be slipping.
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Fig. 1 Extrusion and orientation designation of as-received AZ31 magnesium alloy: (a) As-received AZ31 extrusion; (b) Sample

cutting arrangement; (c¢) Geometry of tensile sample (mm); (d) Geometry of compression sample (mm)
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Fig. 2 Pole figure (a) and inverse pole figure (b) of as-
extruded AZ31 magnesium alloy
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Fig. 3 Tension true stress—true strain curves of as-extruded Fig. 4 Compression true stress —true strain curves of

AZ31 magnesium alloy at high strain rate: (a) Extrusion

direction; (b) Transverse direction
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(a) Extrusion direction; (b) Transverse direction
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Fig. 5 Anisotropy of as-extruded AZ31 magnesium alloy in
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behavior; (b) Compression behavior
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Fig. 6 Asymmetry of as-extruded AZ31 magnesium alloy:
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(b) Tension and compression behavior in transverse direction
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(c) Transverse direction tension; (d) Transverse direction
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