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Fig. 2 Stress—strain curves of Mg alloy torsions with different

maximum torsion angles
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Fig. 3 Grain orientation maps of Mg alloy rod and twisted samples with different torsion angles: (a) Extruded rods; (b) 90° sample;

(c) 180° sample; (d) 320° sample
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Fig. 5 Pole figures of Mg alloy rods and twisted samples: (a) Extruded rods; (b) 90° sample; (c) 180° sample; (d) 320° sample
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Fig. 8 Effect of crystal orientation on extension twin ESF during torsion: (a) T1 twin; (b) T2 twin; (c) T3 twin; (d) T4 twin; (e) TS

twin; (f) T6 twin
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Twinning mechanism of magnesium alloy rod torsion

SONG Guang-sheng', NIU Jia-wei', ZHANG Shi-hong?, ZHANG Jian-giang'

(1. School of Materials Science and Engineering, Shenyang Aerospace University, Shenyang 110036, China;

2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Magnesium alloy rods were separately twisted to 90°, 180° and 320° angles at room temperature, according to

numeric simulation results of torsions, based on mathematic model of effective Schmid factor under condition of shear

stress loading, combined with EBSD measured results of grains orientation after torsion, the twinning mechanism during

magnesium alloy torsion was analyzed. The analysis results show that activations of the most extension twins obey the

Schmid criterion, and some extension twins with lower Schmid factors also activate. The c-axes of grains in origin rods

are vertical to the axis of rods, and they are tilted to parallel to the axis of rods after extension twin activations. The

hardening characteristic of stress-strain curves of torsions is not changed although many twin bands formed in grains. The

texture of grains basal parallel to the axis of rods are maintained after torsion.

Key words: magnesium alloy rods; torsion; extension twin; Schmid factor
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