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Fig.1  SEM image (a) and XRD pattern (b) of Mg-48Zn-13Y 

quasicrystal master alloy 
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Table 1  EDS analysis of Mg-48Zn-13Y alloy at different 

points in Fig.1a (at%) 

Test points Mg Zn Y 

A 96.81 3.19 - 

B 31.75 56.15 12.10 

C 37.99 51.16 10.85 

D 70.53 25.56 3.91 
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Fig.2  XRD patterns of AM50 (a) and AM50+6%MZY (b) alloys 
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Fig.3  Optical microstructures of AM50 alloy with different MZY additions: (a) AM50, (b) AM50+2%MZY, (c) AM50+4%MZY,      

(d) AM50+6%MZY, and (e) AM50+8%MZY 
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Fig.4  SEM images of AM50 alloy with different MZY additions: (a) AM50, (b) AM50+2%MZY, (c) AM50+4%MZY, (d) AM50+6%MZY, 

and (e) AM50+8%MZY 
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Fig.5  SEM images (a, c) and EDS spectra (b, d) of AM50 alloy with different MZY additions: (a) AM50+2%MZY, (b) EDS spectrum of 

point A in Fig.5a, (c) AM50+6%MZY, and (d) EDS spectrum of point B in Fig.5c 
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Fig.6  Tensile stress and strain curves of AM50 alloy with 

different MZY additions at room temperature 
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Fig.7  Tensile fracture SEM images of AM50 (a) and 

AM50+6%MZY (b) alloys 
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Effect of Mg-Based Quasicrystals Addition on Microstructure and Mechanical 

Properties of AM50 Magnesium Alloy 

 

Ma Dezhi, Wang Feng, Wang Zhi, Liu Zheng, Mao Pingli 

(Shenyang University of Technology, Shenyang 110870, China) 

 

Abstract: The Mg-48Zn-13Y (MZY) quasicrystal master alloy with high volume fraction of the quasicrystalline phase was prepared by a 

conventional solidification method. The influences of the MZY quasicrystal on microstructures and mechanical properties of AM50 alloys 

were investigated by OM, SEM, EDS, XRD and tensile tests. The results indicate that with addition of the MZY quasicrystal to AM50 

alloy, the Mg

3

Zn

6

Y quasicrystal phase can be retained in AM50 matrix alloy, and the microstructures are obviously refined. The β phase in 

the microstructures is changed from coarse and continuous net-like to discontinuous strip-like and granular, and the amount is decreased. 

When the content of the MZY quasicrystal is 6%, the microstructure is greatly refined, and the ultimate tensile strength, yield strength and 

elongation of the alloy reach to the maximum, 202.92 MPa, 100.57 MPa and 10.8%, respectively, which are improved by 24.59%, 74.9% 

and 66.15%, respectively, compared with those of AM50 alloy. Mechanical properties of AM50 magnesium alloy can be improved 

significantly by addition of the MZY quasicrystal, which results from the microstructure refinement, the optimization of the morphology 

and amount of the β phase, and the dispersion strengthening effect of the quasicrystal phase having good wettability with the magnesium 

alloy substrate. 

Key words: quasicrystal strengthening; AM50 alloy; microstructure; mechanical properties 
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