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Effects of Zn addition on microstructures and mechanical
properties of as-extruded Mg-Zn-Ce-Zr alloys
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Abstract: The microstructures and mechanical properties of Mg-Zn-Ce-Zr alloys with different Zn contents (0.5%, 1.5%,
2.0% (mass fraction)) were investigated. These alloys were extruded with an extrusion ratio (4) of 9 at temperature of
350 and run speed of 10 mm/s. The microstructures were observed by optical microscope (OM), scan electron
microscope (SEM) and electron back scan diffraction (EBSD). The mechanical properties were tested by tensile test and
compressive test at room temperature. The results show that more particles appear in the alloy with the increase of Zn
content, and after extrusion, there are similar grain sizes in three alloys, and the intensity of ring basal textures increases
with Zn content increasing. The tensile yield strength (TYS) increases from 158 to 192 MPa and the ultimate tensile
strength (UTS) is enhanced from 219 MPa to 246 MPa with Zn addition increasing due to the second phase particles
strengthening. However, the elongation decreases from 33% to 18% with Zn content increasing due to the variation of
texture. The alloy with 0.5% Zn has highest ductility and lowest yield asymmetry in mechanical property.
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Table 1 Chemical compositions of investigated alloys (mass
fraction, %)
Zn Zr Ce Zn Mg
0.5 0.49 0.27 0.52 Bal.
B9y Nd Ce 1.5 0.52 0.27 1.54 Bal.
2.0 0.51 0.27 2.00 Bal.
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Fig.l Schematic diagram of examining position for

microstructure analysis of as-extruded alloys
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Fig.2 Microstructures of as-cast alloys: (a) 0.5%Zn; (b)
1.5%Zn; (c) 2.0%Zn
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Fig.4 EBSD analysis of alloys with different Zn contents: (a) 0.5Zn%; (b) 1.5%Zn; (c) 2.0%Zn
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Fig.5  Grain size distribution for as-extruded samples
calculated form EBSD data

Fig.6 Microstructures of precipitated phases: (a) As-cast,
1.5%Zn; (b) As-extruded, 1.5%Zn

2 6 EDS
Table 2 EDS analysis results of precipitated phases particles

shown in Fig.6

Mass fraction/%
Particle
Mg Ce Zn
51.05 14.49 19.32
82.93 13.54 3.53
74.04 19.14 6.82
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Fig.8 Tension and compression test strain—stress curves of

alloys with different Zn contents
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