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Tab. 1 Chemical compositions of the Mg-9Li-xRE-0.4Zr- (3Y ) alloys W /%
o PN N %ix
Li Y MC (Ce) Gd Nd zr
01 Mg-9Li-5MC-0.4Zr (LCK950) 9.09 5.55 0.36
02 Mg-9Li-10MC-0.4Zr (LCK9100) 9.21 9.13 0.45
03 Mg-9Li-10MC-0.4Zr-3Y (LCK9100-3Y) 9.13 3.12 9.45 0.32
04 Mg-9Li-5Gd-0.4Zr (LXK950) 9.05 4.36 0.50
05 Mg-9Li-10Gd-0.4Zr (LXK9100) 9.12 9.45 0.31
06 Mg-9Li-10Gd-0.4Zr-3Y (LXK9100-3Y) 9.23 3.22 9.55 0.47
07 Mg-9Li-5Nd-0.4Zr (LNK950) 9.06 4.12 0.35
08 Mg-9Li-10Nd-0.4Zr (LNK9100) 9.13 9.15 0.36
09 Mg-9Li-10Nd-0.4Zr-3Y (LNK9100-3Y) 9.25 3.24 9.23 0.34
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Fig. 1 Schematic diagram of the tensile specimen
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Fig. 2 Microstructures of the as-cast Mg-9Li-xRE-0. 4Zr- ( 3Y ) alloys
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Fig. 3 Microstructures of the as-extruded Mg-9Li-xRE-0. 4Zr- (3Y ) alloys
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Fig. 4 Mechanical properties of the as-extruded Mg-9Li-xRE-0. 4Zr- (3Y ) alloys
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Fig. 5 SEM fractographies of the Mg-9Li-xRE-0.4Zr- (3Y ) alloys
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Effects of Ce, Gd and Nd on Microstructures and Mechanical Properties of
Mg-9Li-xRE-0. 4Zr-(3Y) Alloy

ZHAO Da-zhi*, ZHOU Chen’, LIAO Qi-yu*, HU Wen-yi®, BAO Lei’, LI Xue-gin® LE Qi-chi®

(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, Liaoning, China; 2. Key Laboratory of
Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, Liaoning, China; 3. College of
Chemistry and Material Science, Longyan University, Longyan 364012, Fujian, China)

Abstract:

In this paper, nine new Mg-9Li-xRE-0.4Zr-(3Y) (x=5, 10) alloys were designed by adding Ce, Gd, Nd and
Y, and the samples were prepared by mould casting and hot extrusion. The effects of rare earth elements on
the as-cast microstructure, as-extruded microstructure and mechanical properties of the Mg-9Li-0.4Zr alloy
were studied and analyzed. It is found that with the increase of Ce, Gd and Nd contents, the solidification
microstructure of the alloy was refined, the existing form and morphology of white rare earth phase were
changed, and the eutectic microstructure was increased. The Gd had a better refining effect on the matrix
microstructure of the alloy, showing a rose-like distribution; Adding Gd+Y, the microstructure of the alloy
was refined and matured, and tended to equiaxed crystal distribution, which effectively improved the matrix
morphology of the alloy. The content of Ce, Gd and Nd had no obvious effect on the strength of the deformed
alloy, but the elongation was obviously improved, and the elongation reached 52.2% when the content of the
Gd was 10%. The Y can increase the tendency of dynamic recrystallization of the deformed microstructure
of the alloy, and play the role of fine grain strengthening. Adding 10%Gd+3%Y obtained a more evenly
distributed deformed microstructure. The increase of granular eutectic phase reduced the plasticity of the
deformed structure of the alloy, and the alloy still had high tensile strength and elongation, which were
147 MPa and 39.1% respectively, and had good plastic deformability.
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