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Table 1  Actual chemical compositions of tested alloy(w/%)

No. Alloy Li Al Si  Nd

1# Mg-11Li-3Al 11.17 2,99 0 0

2# Mg-11Li-3Al-0.4Si 10.94 293 0.37 0

3# Mg-11Li-3Al-0.4Si-0.5Nd 10.86 3.02 0.39 0.48
4# Mg-11Li-3Al-0.4Si-1Nd  11.06 3.05 0.36 1.05
5# Mg-11Li-3Al-0.4Si-1.5Nd 11.07 3.10 0.38 1.45
6# Mg-11Li-3Al-1Si-0.5Nd 10.88 2.89 1.03 0.52
7#  Mg-11Li-3Al-1Si-INd  10.96 2.96 0.98 0.99
8# Mg-11Li-3Al-1Si-1.5Nd 10.96 3.01 0.96 1.53
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Bl 1 Mg-11Li-3Al-xSi-yNd & 4 RAA S (14~5#)

Fig.1 Microstructures of the Mg-11Li-3Al-xSi-yNd alloys (1#~5#): (a) 0Si-ONd, (b) 0.4Si, (c) 0.4Si-0.5Nd, (d) 0.4Si-1Nd, (e)
0.4Si-1.5Nd, and (f) partial enlarged picture of the Mg-11Li-3Al-0.4Si-1.5Nd alloy

K2 Mg-11Li-3Al-1Si-yNd & 4 B4 (6#~8#)
Fig.2 Microstructures of the Mg-11Li-3Al-1Si-yNd alloys (6#~8#): (a) 1Si-0.5Nd, (b) 1Si-1Nd, (c) 1Si-1.5Nd, and (d) partial enlarged

picture of the Mg-11Li-3Al-1Si-0.5Nd alloy
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B3 %5441 SEM JESA EDS 4T (2#, 3#)
Fig.3 SEM morphologies (a, ¢) and EDS analysis (b, d) of the as-cast alloys (2#, 3#): (a, b) Mg-11Li-3Al-0.4Si and (c, d)
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Fig.4 XRD patterns of the Mg-11Li-3Al-0.4Si and Mg-11Li-
3Al1-0.4Si-0.5Nd alloy
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Fig.5 SEM morphology (a) and EDS analysis (b) of the Mg-11Li-3Al-0.4Si-1.5Nd alloy (5#)
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Fig.6 XRD patterns of the Mg-11Li-3Al-0.4Si-1.5Nd alloy
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Fig.7 SEM morphologies (a, ¢) and EDS analysis (b, d) of the as-cast alloys (7#, 8#): (a, b) Mg-11Li-3Al-1Si-1Nd and (c, d)
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Fig.8 XRD patterns of the Mg-11Li-3AI-1Si-1Nd and Mg-11Li-
3AIl-1Si-1.5Nd alloy
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Table 2 Mechanical properties of the as-cast alloys

Alloy No. Tensile strength/MPa Elongation/%
1# 159.4 38.5
2# 163 30.8
3# 144 46.2
4# 188 154
5# 187 43.8
6# 224 30.8
T# 212.3 46.2
8# 239 154
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Effects of Si and Nd Co-addition on Microstructures and Mechanical Properties of
Mg-11Li-3Al Alloy

Wei Aili, Liu Xinghai, Zhang Kunyu, Dong Li, Liang Wei
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: A magnetic high frequency induction heating method was used to prepare high quality magnesium-lithium alloys. The effects of
Si-Nd co-addition on microstructures and mechanical properties of Mg-11Li-3Al alloy were studied. The results indicate that two main
second phases Mg,Si and Al;1Nd; are formed in the alloys with Si and Nd addition. The added Si element can promote the formation of the
gathering area of black precipitates with Chinese characters morphology, and Nd can refine the rod-like black precipitates and reduce the
grain size as well as clean the tissue. When the addition amount of Nd is 1 wt%, the best refinement is obtained. The XRD and EDS
analyses find that the rod-like black precipitates are combined phases of Mg,Si and Al;;Nds. The tensile strength of the as-cast alloys
increases with Si content increasing and finally levels off. The plasticity does not change monotonously with a certain or compound
element. The Mg-11Li-3AI-1Si-1Nd alloy acquires the best comprehensive mechanical properties, whose tensile strength and elongation
reach 212.3 MPa and 46.2 %, respectively.
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