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Microstructures and creep properties of
heat-resistant Mg-Al-Nd/Sr alloys
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Abstract: By single addition of Nd or Sr, and combined addition of Nd and Sr into Mg-6Al matrix alloys, heat-resistant
Mg-6A1-6Nd, Mg-6Al-2Sr and Mg-6Al1-2Sr-2Nd were obtained by water cooled technology, respectively. The
microstructures and creep properties of water-cooled Mg-6Al1-2Sr-2Nd alloys were analyzed and compared to reveal the
effects of addition means. The results show that when the Nd and Sr elements are added into the Mg-6Al matrix alloy
together, there occur the complicated compound named Als(Sr,Nd) with part Sr substituted by Nd and the complicated
compound named Ali1(Nd,Sr); with part Nd substituted by Sr precipitate besides the compound Al;1Nd; and ALl.Nd
formed in the Mg-6Al-6Nd alloy and AlsSr formed in the Mg-6Al-2Sr alloy. In the Mg-6Al-2Sr alloy, the addition of
2%Nd not only refines its grains and dendrite spacing but also improves the distribution density of all precipitates, which
leads to the stronger interaction between the dislocation and precipitates in the creep process and improves its creep
properties.
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Fig.2 XRD patterns of experimental alloys
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Fig.3 TEM image (a), EDP (b) and EDS pattern
corresponding to precipitates (c) in AJ62-2Nd alloy
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Fig.4

TEM image (a), EDP (b) and EDS patterns
corresponding to precipitates (c) in AJ62-2Nd alloy
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Fig.5 Crystal structures of some precipitates in experimental
alloys: (a) Ali1Nds; (b) AlsSr
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