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Fig.1 Schematic of twisted samples: (a) torsion sample and

(b) illustration of torsion
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Fig.4 Pole figures of AZ31 Mg alloy extruded rod
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Fig.5 Stress-strain hysteresis loops of cyclic torsions at different temperatures: (a) 298 K, (b) 373 K, (c) 443 K, (d) 503 K, and

(e) 573 K
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Fig.6 Stress-strain hysteresis loops in different cycles of cyclic torsion at different temperatures: (a) 298 K, (b) 373 K, (c) 443 K,

(d) 503 K and (e) 573 K
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Mechanical Properties and Texture Evolution of Extruded AZ31 Magnesium Alloy
Rods Under Cyclic Torsion

Song Guangsheng®, Zhang Jiangiang®, Zhang Shihong?
(1. Shenyang Aerospace University, Shenyang 110036, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: This paper investigated the mechanical properties and texture evolution of extruded AZ31 magnesium alloy rods under cyclic
torsion. Thus, cyclic torsion tests were performed at different temperatures such as room temperature, 373, 443, 503, and 573 K. Measured
mechanical properties of magnesium alloy cyclic torsion reveal that stress-strain hysteresis loops of cyclic torsions are strictly symmetric
which means that the dominant deformation mechanism is sliding. Additionally, due to the thermal influence of cyclic torsion, the peak
stresses in stress-strain hysteresis loops are decreased with the increase in cycle number. The grain orientations are changed due to the
activation of prismatic slips. The texture of {1120 } prismatic planes perpendicular to ED in initial rods is transformed into the texture of
{1010} prismatic planes after cyclic torsion. Also, two types of grain orientation variations occur because of the activation of extension
twin.

Key words: extruded AZ31 magnesium alloy rod; cyclic torsion; hysteresis loop; texture; extension twin
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