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Fig.1   As-cast (a) and rapid solidified (b) specimens and sample dimension for compressive test (c) (L=1.5d) 
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Fig.2  OM images of as-cast alloys: (a) AZ42, (b, c) AZW420, and (d) AZW421 
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Fig.3 SEM images and the corresponding EDS analysis of as-cast AZ42 (a), AZW420 (b), AZW421 (c) magnesium alloys 
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Fig.4  XRD pattern of as-cast Mg-4Al-2Zn-0.5Y alloys 
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Fig.5 SEM images of as-cast (a~c) and rapid solidified (d~g) magnesium alloys: (a, d) AZ42; (b, e, f) AZW420; (c, g) AZW421 
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Fig.6  Compressive engineering stress-strain curves of as-cast and rapidly solidified magnesium alloys: (a) AZ42, (b) AZW420, and    

(c) AZW421 
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Fig.7  Corrosion appearances (a) and average corrosion rate of as-cast and rapidly solidified magnesium alloy after immersion test 

in 3.5% NaCl solutions at room temperature (b) 
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Fig.8  Polarization curves of as-cast and rapidly solidified magnesium alloys in 3.5% NaCl solutions at room temperature: (a) AZ42,    

(b) AZW420, and (c) AZW421 
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Effects of Rapid Solidification on the Microstructural Evolution, Mechanical 

Properties and Corrosion Behavior of Mg-4Al-2Zn Alloys with Y Addition 

 

Li Qizhi, Yu Hui, Wang Zhifeng, Wang Yuechen, Meng Shuaiju, Xiao Haitao, Zhao Weimin 

(Hebei University of Technology, Tianjin 300130, China) 

 

Abstract: Two kinds of Mg-4Al-2Zn-xY alloy (AZ42) with minor addition of Y element (x=0.5, 1.0 wt%) were fabricated by gravity 

casting and rapid solidification process. The microstructure, mechanical properties and corrosion behavior of AZ42 alloys with Y addition 

were investigated. The results show that the rapid solidification technique can significantly refine the microstructure of AZ42 alloys 

containing Y and improve related mechanical properties and corrosion resistance compared with the traditional casting. The microstructure 

of Y-bearing AZ42 alloy is mainly composed of α-Mg matrix, β-Mg

17

Al

12

 phase and Al

2

Y phase. Moreover, the addition of Y in AZ42 alloy 

results in grain refinement and enhancement of both mechanical and corrosion resistant properties, which may be attributed to fine grain 

size and distribution modification of β-phase. And the optimum amount of Y element in AZ42 alloy is determined to be 0.5 wt%. 

Key words: magnesium alloy; rapid solidification; microstructure; mechanical properties; corrosion behavior 
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