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Texture and mechanical anisotropy of AZ31 extruded sheets

YU Kun, RUI Shou-tai, WANG Ri-chu, PENG Chao-qun, XUE Xin-ying

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The microstructure, texture and mechanical properties in different planar directions of the AZ31 magnesium
alloy extruded sheets were investigated. There are two main texture components, that is {0002}<1010> and
{1010}<1120>, from texture analysis. The results from the tensile tests at room temperature are as follows: the basal slip
as well as the {1012} pyramidal twinning is inhibited in extrusion direction under the tensile loads, which results in the
highest yield strength (200.4 MPa); for the specimen in the direction 45° to the extrusion direction, the basal slip is
activated in the grains with {1010}<1120> texture component, which results in the highest elongation (19.0%); the yield
strength in the direction 90° to the extrusion direction is only half of its counterpart along the extrusion direction because
the {1012} pyramidal twinning is operated in the grains with {1010}<1120> texture component.
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Fig.1 Schematic diagram of specimen orientations for tensile

tests
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Fig.2 Optical micrograph of as-extruded AZ31 sheets
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Fig.3 Microstructures of different specimens during tensile

tests to strain of 0.08: (a) ED specimen; (b) 45°specimen;
(c) TD specimen
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Fig.4 Inverse pole figures of ND(a),ED(b), and TD(c)
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Fig.5 Schematic diagram relating TD and ND components to
specimen coordinate system (Basal planes of two components

are shown shaded.)
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Fig.6 Typical stress—strain curves from tensile tests in

different planar directions at room temperature
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Table 1 Mechanical properties of as-extruded AZ31 sheets

Orientation oy,/MPa oo,/MPa /%
ED 280.0 200.4 13.2
45° 258.0 125.2 19.0
TD 276.0 107.4 16.2
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