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Fig.1  OM-SEM images and EDS results of the Mg-Zn-Y alloys before extrusion: (a, b) MZY0, (c, d) MZY1, and (e, f) MZY2 
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Fig.2  OM images of the as-extruded Mg-Zn-Y alloy (d

DRX

-average size of DRX; f

DRX

-volume fraction of DRX): 

(a, b) MZY0, (c, d) MZY1, and (e, f) MZY2 
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Fig.3  SEM images and second phase composition of the as-extruded Mg-Zn-Y alloys: (a) MZY0, (b) MZY1, and (c) MZY2 
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Fig.4  Sizes (d

DRX

) and volume fraction (f

DRX

) of recrystallized grains (a), size (d

p

) and volume fraction (f

p

) of precipitated phases (b) of 

the three as-extruded Mg-Zn-Y alloys 
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Fig.5  Textures of the three as-extruded Mg-Zn-Y alloys by XRD: (a~c) (0002), (d~f) (10 10), and (g~i) (11 20) 
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Fig.6  Engineering stress-strain curves of the Mg-Zn-Y alloys 

before and after extrusion 
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Table 1  Yield strength, tensile strength and elongation of the 

three Mg-Zn-Y alloys before and after extrusion 

Condition Alloy 

Yield strength/ 

MPa 

Ultimate tensile 

strength/MPa 

Elongation/ 

% 

MZY0 22.09±1.81 70.76±4.92 7.04±1.56 

MZY1 28.24±3.46 96.97±10.34 9.07±1.06 

Before 

extrusion 

MZY2 62.51±0.33 194.60±2.69 11.66±0.52 

MZY0 408.90±1.81 415.56±6.86 3.62±0.75 

MZY1 408.40±4.29 419.91±10.33 9.96±0.66 

After 

extrusion 

MZY2 406.40±3.52 424.53±2.91 12.20±0.73 
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Fig.7  “Banana” curve of mechanical properties for the magnesium 

alloys 
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Fig.8  Calculated and experimental values of yield strength of 

three extruded Mg-Zn-Y alloys 
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Fig.9  SEM images of tensile fracture for three as-extruded Mg-Zn-Y alloys: (a, b) MZY0, (c, d) MZY1, and (e, f) MZY2 
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Microstructures and Mechanical Properties of Low-Alloyed 

Mg-Zn-Y Magnesium Alloy 

 

Li Yanan, Nie Kaibo, Deng Kunkun, Yang An 

(Shanxi Key Laboratory of Advanced Magnesium-based Materials, College of Materials Science and Engineering, 

Taiyuan University of Technology, Taiyuan 030024, China) 

 

Abstract: Three kinds of low alloyed Mg-Zn-Y (Mg-0.6Zn-0.1Y, Mg-1.3Zn-0.1Y, Mg-2.0Zn-0.1Y, wt%) were prepared by conventional 

casting and then subjected to slow extrusion at low temperature (140 °C, 0.1 mm/s). The results show that with the increase of Zn content, 

the grain size of the alloy before extrusion gradually decreases. After extrusion, the grains are significantly refined, forming dispersed 

nano-precipitated phases. At the same time, with the increasing the Zn content, the recrystallization degree of the alloy and the number of 

nano-precipitated phases increase, while the basal texture intensity exhibits unobvious change. The mechanical properties of the 

as-extruded alloys dramatically improve. The YS, UTS and EL of Mg-2.0Zn-0.1Y alloy are 406.4 MPa, 424.53 MPa and 12.2%, 

respectively. With the increase of Zn content, the elongation of Mg-Zn-Y alloy increases significantly, the fracture morphology changes 

from cleavage surface to tiny dimples, and the fracture pattern varies from cleavage fracture to ductile fracture. 

Key words: Mg-Zn-Y alloy; low alloying; low-temperature extrusion; microstructures; mechanical properties 
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