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Strain hardening behavior during uniaxial compression of
as-extruded AZ31 magnesium alloy

ZHOU De-zhi, LU Yue, MA Ru, WANG Yi-nong

(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Uniaxial compression tests were carried out on an as-extruded AZ31 magnesium alloy along extrusion
direction at the strain of 3%, 6% and 10%, respectively, at room temperature. The evolution of microstructures, textures
and strain hardening behavior were examined by OM, XRD and EBSD. The results show that the present as-extruded
magnesium alloy with {0002} fiber texture exhibits distinct three plastic deformation stages. {1012} tension twinning
takes place at the first stage of the plastic deformation, which results in the low strain hardening rate and rapid decrease in
strain hardening rate. With increasing the compressive strain, {1012} twin boundaries gradually extend until some grains
are entirely consumed by the twinning extension, which results in the strong basal texture. The increasing high strain
hardening rate are mainly attributed to the formation of strong basal texture. The deformation transition from stage I to
stage III roughly corresponds to the stop of {1012} twin extending.
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Fig. 1 Microstructure of as-extruded AZ31 magnesium alloy
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Fig. 2 EBSD pole figures of as-extruded AZ31 magnesium alloy: (a) {0002} pole figure; (b) {1010} pole figure; (c) {11&0} pole
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Fig. 3 Compressive stress—strain curves of as-extruded AZ31

magnesium alloy (loaded direction is parallel to extrusion

direction)
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Fig. 4 Strain hardening rate(do/de)—strain (¢) curve of

as-extruded AZ31 magnesium alloy
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Fig. 5 Microstructures of AZ31 magnesium alloy at different compressive strain: (a) 3%; (b) 6%; (c) 10%; (d) Failure
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Fig. 6 XRD patterns of cross-section plane from extruded

AZ31 samples subjected to compressive deformation at

different strains: (a) 0%; (b) 3%; (c) 6%; (d) 10%
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Fig. 7 EBSD maps of AZ31 samples compressed at different strains: (a) 0%; (b) 6%; (c) 10%; (Measured plane is perpendicular to

compression axis that is center of {0001} pole figure)
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