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Table 1  Chemical composition of specimens used in

experiment (mass fraction, %)

Al Zn Mn Si Ni Fe Cu Mg
3.01 0.9 0.2 0.3 0.005 0.005 0.05 Ba
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Fig. 1 Geometry of tensile test specimens (Unit: mm)
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Fig. 2 Tensile stress—strain curves of AZ31 magnesium alloy

with different sampling angles extruded at different

temperatures: (a) RT; (b) 170 C
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Fig. 3 Inverse pole figures of sheets along ND (a), ED (b) and
TD (¢)
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Fig. 4 Influence of sampling angle on tensile strength of sheet
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Fig. 5 Fractures metallographies of magnesium alloy with different sampling angles extruded at temperature of 170 “C: (a) Original;

(b) ED; (c) 22.5°% (d) 45°; (e) 67.5° () TD
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Fig. 6 Macro-morphologies of tensile fracture of different

angle specimens at temperature of 170 C
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Table 2  Break elongation of different sampling angle

specimens after fracture

Sampling 0%
ED(0°) 25.5
22.5° 34.9
45° 445
67.5° 12.5
TD(90°) 35.1
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Fig. 7 Tensile fracture morphologies of Mg

alloy sheet with different sampling angles
extruded at 170 C: (a) ED; (b) 22.5°% (c)
45°; (d) 67.5°%; (e) TD
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Anisotropy of warm-temperature tensile properties of
extruded AZ31 magnesium alloy

WU Guo-hua', XIAO Han', ZHOU Hui-zi', WANG Rui-xue?, CHENG Ming?, ZHANG Shi-hong?

(1. Faculty of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The tensile properties, microstructure, appearance of fracture in five different planar directions of extruded
AZ31 magnesium alloy sheets at the warm-temperature were investigated by uniaxial compression test. The results
indicate that the extruded magnesium alloy sheets show high anisotropy, and the most obvious anisotropic temperature is
170 “C. With the increase of the angle between tensile direction and extrusion direction, the tensile strength increases from
217 MPa to 271 MPa, and the yield strength decreases from 174 MPa to 71 MPa. There are three deformation
mechanisms of magnesium alloys at warm-temperature, which include {1012} extension twinning, {101 1} compression
twinning and base slip. The deformation mechanism is different at different stretching angles. When the angle between
tensile direction and extrusion direction is less than 45°, the fracture mechanism of magnesium alloy is micropore
aggregation fracture. With the increase of angle, it is the mixed fracture of toughness and brittleness, and the cleavage
fracture occurs at the angle of 67.5°.

Key words: magnesium alloy; warm-temperature tensile property; twinning; fracture mechanism; anisotropy
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