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Plastic deformation behavior of AZ31 extruded tube under reversed axial- and
torsional-loading

Abstract Reversed axial- and torsional-loading tests were carried out for an AZ31 extruded tube, and twinning behavior
and its influence on stress-strain curve were investigated. Twined region was identified using SEM-EBSD. The
stress-strain curves for tension followed by compression- and compression followed by tension-loading test were
asymmetric. Twin did not activate under tensile loading, however it clearly activate under compression loading.
Therefore, asymmetric stress-strain curve was caused by the polarity of the twin. On the other hand, the stress-strain
curve under reversed torsional loading test has nearly symmetrical shape. The twin activated under both forward
torsion- and reversal torsion-loadings. Furthermore, the non-linear behavior was observed just after reverse loading for
compression and torsion. This non-linear behavior was not determined by deformation.

Keywords: Magnesium alloy, Reversed loading test, Deformation behavior, Twin, Texture.
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Fig. 3 Stress-strain curves for uniaxial tension, uniaxial
compression, and torsion.

Table 1 Area fraction of twin after monotonic loading
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Fig. 5 Stress-Strain curve for uniaxial tension followed
by uniaxial compression
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reversed torsion
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Fig. 8 RSS map and ODF at ¢, =30°

(a) ODF after tension, (b) ODF after compression, (c) ODF after torsion,
(d) RSS map under tension and compression, (¢) RSS map under torsion
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