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Change of crystal orientation and mechanical properties of magnesium

alloy AZ31 by torsion extrusion

——Research works accomplished by using Electron Microscope System : XXII(4)——

Toshiyuki TAKEUCHI', Kazuhiro MITSUI?

Hidehito OKUMURA?®, Susumu MIZUNUMA’

Abstract

Using a bar of 8 mm diameter of magnesium alloy AZ31, change of the crystal orientation by torsion
extrusion was investigated by EBSD/FESEM analysis and mechanical properties of the torsion-extruded
specimen were measured by compression test, in the case of a die of relatively low extrusion ratio 2.56,

and the following results were obtained.

The torsion-extruded specimen tended to form a strong <0001> texture along the extrusion axis,
especially in the center region of the cross section. In contrast, the conventional extrusion sample was
composed of many grains having<0001> direction perpendicular to the extrusion axis. The
torsion-extruded specimen had a low strength and a good compressive ductility at high temperature, and
also a high strength of about twice of the as-received specimen at room temperature. This means that the
torsion-extrusion has an ability of changing a metal to a high strength material having a good

formability in the field of plastic working like forging.

Keywords: torsion extrusion, magnesium alloy, fine grain, crystal orientation, mechanical property
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Fig.1 Torsion extrusion device and die dimension
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Fig.3 Vickers hardness distribution on the cross
section of the specimen.
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