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Microstructures and mechanical properties of Mg-2Nd alloy
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(1. School of Materials Science and Eengineering, Southeast University, Nanjing 211189, China;
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Abstract: The Mg-2Nd alloy was melted in a mild steel crucible. After heat treatment, the tensile properties of specimens
were tested at room temperature, the microstructures were observed by using optical microscopy (OM), scanning electron
microscopy (SEM) and transmission electron microscopy (TEM), and the microanalysis and characterization of second
phase particles were carried out using X-ray diffraction (XRD), X-ray energy dispersive spectroscopy (XEDS) and
selected area electron diffraction(SAED). The results show that the as-cast Mg-2Nd alloy consists of the a-Mg matrix and
divorced eutectic phase Mg;,Nd. After hot extrusion the Mg;,Nd phase shows fibrous and granular morphology and is
distributed along the extrusion direction. The dynamic recrystallization during hot extrusion significantly improves the
tensile strength and elongation of alloys, which increase from 148.8 MPa and 2.8% to 210.2 MPa and 19.9%, respectively.
For the extruded and rolled Mg-2Nd alloys, the direct aging(T5) has the combined effect of work hardening and age
hardening. The tensile strength of as rolled sample is raised to 276.4 MPa and the elongation is enhanced by 64%
compared with that of extruded sample. After the direct aging(T5) treatment, the a-Mg matrix of hot rolled sample has '
and S precipitates with average sizes of 50 nm in length, which play important roles in age hardening.
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Bl 1 Mg-2Nd &4 HIEHUR
Fig.1 Optical microstructures of Mg-2Nd alloy: (a) As-cast; (b) Longitudinal section of extruded plate; (c) Solid solution treatment
at 525 C for 8 h (T4); (d) Rolled
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Fig.2 SEM images of as-cast, as-extruded plate and second phases EDS analysis of Mg-2Nd alloy: (a) SEM image of as-cast; (b)
Second phases EDS analysis of as-cast; (¢) SEM image of as-extruded; (d) Second phases EDS analysis of extruded



930 PR R AR

2007 £ 6 H

* — g-Mg matrix
°— MngNd

L

1 1 1

30 40 50 o0 70 80 90
20/(°)

B 3 Mg-2Nd &4 XRD i
Fig.3 XRD pattern of Mg-2Nd alloy
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Fig.4 Microstructures of rolled Mg-2Nd alloy before and
after aging: (a) Microstructures before aging; (b)
Ribbon-shaped precipitates after 1 h aging; (c) Needle-like
precipitates after 1 h aging; (d) Precipitates along dislocation

lines after 1 h aging
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Fig.5 Microstructures of rolled Mg-2Nd alloy after aging at
250 ‘C for 1 h: (a) Ribbon-shaped precipitates; (b) Needle-like

precipitates
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Fig.6  Electron diffraction patterns of ribbon-shaped and
needle-like precipitates: (a) Ribbon-shaped precipitates along
zone axis of [112] 5 (b) Needle-like precipitates along zone
axis of [111],
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Fig.7 Ageing hardening curves of Mg-2Nd alloy: (a) Ageing

hardening curves obtained at different temperatures; (b) Ageing
hardening curves obtained from extruded T6 and rolled T5

samples at 175 C
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Table 1  Tensile properties of Mg-2Nd alloy at room

temperature
Parameter o,/MPa 09>/MPa 0/%
As-cast 148.8 82.8 2.8
Extruded 210.2 141.6 19.9
T4 173.6 90.9 16.9
T5(extruded) 213.4 144.7 13.1
T6 217.6 91.7 19.6
Rolled 254.4 2333 2.5
T5(rolled) 276.4 252.4 4.1
o (a)
250 == Etll,z .
= Elongation 190
& 200
= 16
= =
0 150 S
g 112 §
= =
° 100 i %‘3
= 73]
£ 50 H 4
0 -0
As-cast Extruded T4 T5 T6
(extruded)
3 0h (b)
Bl 7y 2
1 Elongation
120
= 116
s s
5 112 2
= s
2 18 &
& 5
e 14

0 As-cast Extruded T4 Rolled TS(mlIe(()j)
8  HARAT Mg-2Nd & G aii ) # R LR
Fig.8 Room temperature tensile properties of samples under
different conditions: (a) Effect of extrusion on tensile properties

of alloy; (b) Effect of rolled on tensile properties of alloy
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Fig.9 Mg-Nd binary phase diagram
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