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Effect of rare earth Nd on microstructure and mechanical properties
of AZ31B wrought magnesium alloy

LI De-jun', REN Feng-zhang" %, LIU Ping®, ZHAO Shi-yang', TIAN Bao-hong', MA Zhan-hong'

(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471003, China;
2. Henan Key Laboratory of Advanced Non-ferrous Metals, Luoyang 471003, China;
3. College of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The effects of rare earth Nd on the microstructures and mechanical properties of as-cast and hot-rolled AZ31B
wrought magnesium alloy were investigated. The results show that the mechanical properties of both as-cast and
hot-rolled AZ31B alloys at room temperature decrease due to rare earth Nd addition. When rare earth Nd is added into
AZ31B alloy, the Nd reacts with Al element to form Al,Nd phase, the Nd may also reacts with Mn and Al to form
AI-Nd-Mn intermetallics compounds, the residual Al reacts with Mg to form Mg;;Al;; phase. The intermetallics
compound containing Al and Mn weakens the grain refinement effect of Al and Mn on AZ31B alloy and results in the
declining of mechanical properties of as-cast AZ31B alloy. The thermostable and bulky second phase is another main
reason for the declining the mechanical properties of as-cast AZ31B alloy. The bulky second phase is the main reason to
result in the declining of mechanical properties of hot-rolled sheet of AZ31B alloy. The mechanical properties of
hot-rolled sheet of AZ31B-0.8Nd alloy can be improved through increasing the strain of hot rolling because the second
phase are adequately refined by large deformation.
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Table 1 Chemical composition of used AZ31B magnesium

alloys (mass fraction, %)

Ca Al Zn Mn Fe Ni
<0.01 3.26 1.12 0.50 <0.01 <0.01
Cu Si Pb Sn Mg
<0.01 <0.01 <0.01 <0.01 Bal.
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Fig.1 Schematic diagram of cylindrical tensile specimen(mm)
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Fig.2 Schematic diagram of plate tensile specimen(mm)
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Fig.3 Effects of Nd addition on mechanical properties of

AZ31B alloy at room temperature
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Fig.4 As-cast microstructures of AZ31B magnesium alloy before and after adding Nb: (a) w(Nd)=0; (b) w(Nd)=0.4%; (c)

Ww(Nd)=0.8%; (d) w(Nd)=1.2%
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R2 RAZBEER AZ31B-Nd #ELR K26
Table 2 Mechanical properties of AZ31B -0.8Nd alloy hot

rolled plate with different deformation rates

Deformation Tensile strength/MPa Elongation / %

rate/%  AZ31B AZ31B-0.8Nd AZ31B AZ31B-0.8Nd
60 274 256 18.26 1533
80 278 274 27.60 25.43
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Fig.5 Annealed microstructures of AZ31B-0.8Nd alloy with
different deformation rates: (a) 60%; (b) 80%
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Fig.6 Annealing microstructures of AZ31B and AZ31B-
0.8Nd alloys with engineering strain of 80%: (a) AZ31B; (b)
AZ31B-0.8Nd
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Fig.7 Mg-Al binary alloy phase diagram'
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Fig.8 Morphologies of second phases of AZ31B alloy and
AZ31B-0.8Nd alloy after being annealed at 420 ‘C for 12 h: (a)

AZ31B; (b) AZ31B-0.8Nd
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Fig.9 SEM images and EDAX analysis of second phase: (a), (b) AZ31B; (c), (d) AZ31B-0.8Nd
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Fig.10 XRD pattern of AZ31B-0.8Nd magnesium alloy
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