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Texture and mechanical anisotropy of AZ31-0.4Nd extruded tube

DING Han-lin, WANG Tian-yi, LI Dian-kai, WANG Bao-ming

(School of Materials Science and Engineering, Anhui University of Technology, Ma’anshan 243002, China)

Abstract: The AZ31-0.4Nd extruded tube was manufactured at elevated temperature, and the effects of the dilute
addition of rare earth element Nd on the texture characteristic and mechanical properties were studied. The results show
that the Nd addition contributes to the occurrence of dynamic recrystallization, resulting in the formation of fine
recrystallized grains. The modification of texture characteristic and the weakening of basal plane texture can be achieved
due to the Nd addition. The ultimate tensile stress is 236MPa and the elongation is 10.5% for the extruded tube. The

tension test along the transverse direction shows a relatively higher stress and lower elongation. The primary reasons are due

to a few activated basal plane slip systems and the formation of {1012} extension twinning in this tensile direction.
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Table 1 Chemical composition of AZ31-0.4Nd alloy (mass
fraction, %)

Al Zn Nd Mg
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Fig. 1
homogenized at 420 ‘C for 6 h

Microstructure of AZ31-0.4Nd magnesium alloy
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Fig. 2 Cross-section microstructures of extruded AZ31-0.4Nd and AZ31 Mg alloys along longitudinal direction: (a), (b)

AZ31-0.4Nd alloy; (c), (d) AZ31 alloy
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Table 2 Comparison of tensile properties of AZ31-0.4Nd
alloy with AZ31 and 606x Al alloys
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3 HFIRA AZ31-0.4Nd #4211 EBSD 434t
Fig. 3 EBSD analysis of as-extruded AZ31-0.4Nd alloy: (a)

Orientation image map; (b) Misorientation angle distribution
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Fig. 4 {0001} and {1010} plane pole figures of as-extruded
AZ31-0.4Nd alloy: (a) {0001}; (b) {1010}
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Table 3 Mechanical properties of as-extruded AZ31-0.4Nd

along different tensile directions

Tensile direction o,/MPa 0/%
//ED 236 10.5
//TD 243 6.3
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Fig. 5 Analysis of schmid factor for as-extruded AZ31-0.4Nd alloy tensioned along different directions: (a) Tensile direction //ED;
(b) Tensile direction /TD; (c) Distribution of Schmid factor; (d) (0001) pole figure in ED-TD projection plane
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