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Deformation behaviors of AZ31 magnesium alloy by
equal channel angular extrusion
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(National Engineering Research Center of Light Alloy Net Forming, Shanghai Jiao Tong University,
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Abstract: The correlation between the microstructure and the deformation behavior of AZ31 alloys processed by
as-extrusion and equal channel angular extrusion (ECAE) was investigated. The results show that there is a reverse
Hall-Petch relationship between the yield stress and the grain size of ECAE AZ31 Mg alloy, and the tension-compression
asymmetry is weakened; ECAE alloy also exhibits a strain rate sensitivity, and the strain rate sensitivity factor will be
increased with increasing the process temperature. The average grain size is 20 um for the as-extruded alloy with a
typical ring basal texture, and the main deformation models at room temperature are basal slip and twinning, which result
in the strong tension-compression asymmetry. The average grain size is about 2 um for ECAE Mg alloy with a texture
randomized relatively, which results in remarkably a decrease of twin volume fraction under compression loading, and
then the tension-compression asymmetry in ECAE AZ31 alloy is weakened. The calculated apparent activation energy in
the ECAE Mg AZ31 is approached to the activation energy of grain boundary diffusion Mg alloy, which provides an
evidence to support that the deformation on grain boundaries plays an important role on the deformation behavior, and the
possible grain boundary sliding (GBS) has contribution to the reverse Hall-Petch relationship and strain rate sensitivity in
ECAE Mg alloy.
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Fig.4 Stress vs strain rates of as-extrusion (a) and ECAE (b)

Mg alloys in compression at different temperature
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Fig.6 Inverse pole figure (IPF) mapping of as-extruded and ECAE AZ31 Mg alloys: (a) As-extrusion; (b) ECAE-4 pass; (c)

Schematic of sample for texture analysis; (d) Inverse pole figure corresponding to EBSD area in Fig.6(b)
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