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Fig.1 TEM images of Sn nanoparticles
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Table 1  Nominal composition of the materials (w/%)

Materials Al Zn Mn Sn Mg
AZ31 3 1 0.25 0 Bal.
1%Sn/AZ31 3 1 0.25 1 Bal.
3%Sn/AZ31 3 1 0.25 3 Bal.
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Fig.2 XRD patterns of as-cast alloy
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Fig.3 Microstructures of the as-cast alloy: (a) AZ31, (b) 1%Sn/AZ31, and (c) 3%Sn/AZ31
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Fig.4 SEM image (a) and EDS spectrum (b) of 3%Sn/AZ31 alloy
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Fig.5 Microstructures of homogenized alloy after solid solution treatment: (a) AZ31, (b) 1% Sn/AZ31, and (c) 3% Sn/AZ31
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Fig.6 SEM morphology of Mg,Sn nanoparticles clusters
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Table 2 Room temperature tensile properties of as-cast

materials
Materials on/MPa o0.2/MPa ol%
AZ31 146 79 6.1
1%Sn/AZ31 198 86 11.2
3%Sn/AZ31 170 68 9.6
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Fig.7 SEM fracture morphologies of as-cast alloy:
(a) AZ31, (b) 1%Sn/AZ31, and (c) 3%Sn/AZ31
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Effect of Sn Nanoparticles on Microstructure and Properties of AZ31 Magnesium Alloy

Fang Canfeng®, Song Dandan®, Liu Guangxu', Zhang Haitao?, Huang Hao®, Zhang Xingguo®, Dong Xinglong®
(1. Dalian University of Technology, Dalian 116024, China)
(2. Jinzhou New Century Quartz (Group) Co., LTD, Jinzhou 121099, China)

Abstract: Sn nanoparticles were prepared by the DC arc plasma method and then they were introduced into the AZ31 magnesium alloy
melt by stir casting. The influence of the different addition proportions of Sn nanoparticles on as-cast microstructures and mechanical
properties of AZ31 magnesium alloy were investigated by metallography, scanning electron microscopy (SEM) and tensile tests. The
results show that the addition of Sn nanoparticles inhibits the eutectic phase precipitation in the shape of lamellar, but promotes
p-Mgi7Al, distribution at the grain boundary in the shape of bone. Importantly, we have observed that Mg,Sn particles are formed from
the Sn nanoparticles, but the Mg,Sn particles mainly exist in the form of particle clusters. With the excessive addition of Sn nanoparticles,
more severe Mg,Sn nanoparticle clusters appear and the mechanical properties decline. In the present study, the most superior mechanical
properties of the AZ31 magnesium alloy can be achieved when the proportion of Sn nanoparticles is about 1 wt%.
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