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Abstract: Mg-Nd-Zn-Zr alloy in sand casting was in-depth researched on the microstructure and mechanical

properties of with different Sm contents in the as cast. The microstructure evolution was characterized using OM,
XRD, and SEM. The results indicate that in conventional Mg-2.5Nd-0.6Zn-0.5Zr alloys, replacing Nd with
different contents of Sm has a relative grain refinement effect and changes the main intermetallic compounds. In

addition, the alloy exhibits significantly higher mechanical properties. Finally, the fundamental reasons for the

increase in alloy strength were analyzed and discussed, namely the changes in eutectic metal particles at grain

boundaries and the significant solid solution strengthening effect brought by rare earth solutes.
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Tab. 2.1 Chemical compositions of experimental alloys
determined by ICP (wt%)

AR WL (Wt %)

Sm Nd Zn Zr Mg
A-Mg-2.5Nd - 22 0.60 040 Bal
-0.6Zn-0.5Zr
B-Mg-2.5Sm  2.16 - 058 042 Bal
-0.6Zn-0.5Zr
C-Mg-4Sm-  4.10 - 061 044 Bal
0.6Zn-0.5Zr
D-Mg-6Sm-  5.55 - 060 043 Bal
0.6Zn-0.5Zr
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Fig.1 Sand mould and the casting sample bars
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Fig. 2 Optical microstructure of as-cast (a) x=2.5Nd, (b) x=2.5Sm,
(c) x=4Sm, (d) x= 6Sm
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Fig. 4. X-ray diffraction (XRD) patterns of the as-cast alloys
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Tab. 3.1 Tensile properties of the aed alloys at room temperature

Intensity
4

20

10.0kV 8.0mm x2.00k 12/25/2016 18:40 U "a0.0um keV

E 3 &4 SEM E5 A KA EDS T4 R

Fig. 3. SEM microstructures and corresponding energy

dispersive X-ray spectra of alloys

JIEERE
EWAEE JEARGREE  BURISEE AR (%)
(MPa) (MPa)
A-Mg-2.5Nd-0.6Zn-0.5Zr 105 142 6.7
B-Mg-2.5Sm-0.6Zn-0.5Zr 107 165 53
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C-Mg-4Sm-0.6Zn-0.5Zr 121 173 6.1 alloy. Acta Mater., 2000, 48: 1691.
D-Mg-6Sm-0.6Zn-0.5Zr 120 168 5.2 [8] Drit M E, Rokhlin L L, Abrikina N P, Kinzhibalo
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