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» 1  BC GaDEF Al-Mg-Ga-SnGF XRD»¼ 

Fig.1  XRD patterns of Al-Mg-Ga-Sn alloys with different Ga 

contents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

» 2  Al-Ga�» R Al-Mg-Sn�» 

Fig.2  Phase diagrams of Al-Ga (a) and Al-Mg-Sn (b)
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» 3  BC GaDE Al-Mg-Ga-SnGF BSEM» 

Fig.3  BSEM images of Al-Mg-Ga-Sn alloys with different Ga contents: (a) 0%, (b) 4%, (c) 8%, (d) 12%, and (e)16% 
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Table 3  Content of Al in each alloy (ω/%) 

Specimen a b c d e 

Designed content 90 86 82 78 74 

Tested content 96.68 93.95 89.6 89.5 89.68 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

» 4  ÀGcBCr�~FhiÁT 

Fig.4  Degradation curves of each alloy at different temperatures: (a) 30 �, (b) 40 �, (c) 70 �, and (d) 90 � 
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» 5  G ecBCr�~ÂÃ���FÄnÁT 

Fig.5  Diameter variation of alloy e with time at different 

temperatures 

 

 

 

 

 

 

 

 

 

 

 

» 6  G ehijk"r�Å�FÆÇ» 

Fig.6  Relationship between degradation rate and temperature 

of alloy e 
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» 7  BC GaDEGc 70 �efghi 1 minÈF��[\ 

Fig.7  Corrosion morphologies of alloys with different Ga contents after degradation for 1 min in pure water at 70 �: (a) 0%, (b) 4%, 

and (c) 16% 

 

 

 

 

 

 

 

 

 

 

 

 

» 8  BC GaDEG�iÉ� XRD»¼ 

Fig.8  XRD patterns of dissolved products in alloys with diffe- 

rent Ga contents 
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» 9  BC GaDEGc:r~efgFÊnÁT 

Fig.9  Potentiodynamic polarization curves of the degradable alloys 

with different Ga contents in pure water at room temperature 
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Effect of Ga Content on Microstructure and Degradability of Al-Mg-Ga-Sn Alloys 

 

Zhang Jianbin, Liu Junjun, Li Qinglin 

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, 

Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: Al-Mg-Ga-Sn alloys with different Ga contents were prepared by electric furnace melting. The microstructure morphology and 

composition were characterized by optical microscopy (OM), scanning electron microscopy (SEM) and X-ray diffractometry (XRD); the 

degradation rates were measured in pure water at 30, 40, 70 and 90 °C; and the electrochemical performance at room temperature was 

tested using the electrochemical workstation. The results reveal that in case that Mg+Sn is 10% (mass fraction), Al-Mg-Ga-Sn alloys with  

0 wt%, 4 wt%, 8 wt%, 12 wt% and 16 wt% Ga, all contain Al matrix phase and Mg

2

Sn phase. Moreover, Ga

5

Mg

2

 phase appears with the 

increase in Ga content. The degradability of Al-Mg-Ga-Sn alloys primarily presents start-up with pitting corrosion in aluminum matrix 

phase, and acceleration with intergranular corrosion between Mg

2

Sn and Ga

5

Mg

2

 compound phases. The initial degradation temperatures of 

alloys with different Ga contents depend on the content of low melting point elements (Ga+Sn) solved in the aluminum matrix; the alloy 

with the same Ga content rapidly degrades with elevating temperature, and the degradation reaction kinetics follows Arrhenius equation. 

Electrochemical analysis at room temperature indicates that as Ga content increases in Al-Mg-Ga-Sn alloy, the corresponding corrosion 

potential negatively shifts to different extents, while the corrosion current gradually improves. 

Key words: aluminum alloy; degradable; microstructure; corroded morphology 
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