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Fig.1 XRD patterns of magnesium alloys with different
. Al content
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Fig.3 Initial morphologies of (a) 3Al-Mg alloy, (b) 9Al-Mg alloy and (c) 21AI-Mg alloy with deposited NaCl
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Fig.4 Morphologies of magnesium alloys with different Al content after exposure for (a,b,c) 10 days or (d,e,f)

40 days

(a,d) 3A1-Mg alloy; (b,e) 9A1-Mg alloy; (c,f) 21A1-Mg alloy

Fig.5 Morphologies of substrate (a) 3Al-Mg alloy, (b) 9Al-Mg alloy and (c) 21A1-Mg alloy after 40 days expo-

sure{corrosion products removed)
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Fig.7 Cross—section morphologies of (a) 3Al-Mg alloy, (b) 9Al-Mg alloy and (c) 21Al-Mg alloy after exposure
of 40 days
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INFLUENCE OF ALUMINUM CONTENT ON MICROSTRUCTURE
AND ATMOSPHERIC CORROSION BEHAVIOR OF
MAGNESIUM-ALUMINUM ALLOYS

JIA Ruiling *, YAN Chuanwei > , WANG Fuhui 2
(1. College of Materials Science & Chemistry Engineering, Harbin Engineering University, Harbin 150001 ;
2. State Key Laboratory for Corrosion and Protection, Institute of Metal Research, Chinese
Academy of Sciences, Shenyang 110016; 3. College of Materials Science & Engineering,
Inner Mongolia University of Technology, Huhhot 010051)

Abstract: Microstructure and phase constituent of magnesium—aluminum alloys adding different aluminum con-
tent (3.4 mass%, 9.3 mass% , 20.7 mass% )were investigated utilizing the scanning electron microscopy (SEM)
equipped with energy—dispersive analysis of X-ray (EDAX) and X-ray diffraction (XRD).The influence of mi-
crostructure on the corrosion morphologies was observed after corrosion tests in laboratory simulated atmosphere.
The results indicated that magnesium—aluminum alloys with different aluminum content in the atmospheric envi-
ronment had different corrosion behavior due to amount and distribution of the 8 phase (Mgy;Aly,). Mg—3Al alloy
was approximately single—phase alloy,while Mg-9Al alloy and Mg-21Al alloy were two-phase alloys.There were
more f3 phase in Mg-21Al alloy than in Mg-9Al alloy because of its higher aluminum content.Mg—3Al alloy ex-
hibited better atmospheric corrosion resistance than Mg—9Al alloy and Mg—21Al alloy. There were fewer corrosion
products on the surfaces of Mg—3Al specimens, while severe corrosion was found to take place in both Mg-9Al
alloy and Mg-21Al alloy due to the presence of the B phase in them. More specifically,it was discovered that
due to the absence of the couple-actuation of B phase,the corrosion of single—phase alloy Mg-3Al may be at-
tributed solely to the pitting caused by high concentration of Cl™ near the NaCl deposits. However, with Mg—9Al
alloy and Mg-21Al alloy,a more important factor for corrosion is the presence of 8 phase. Under couple-actua-
tion of the negative of 8 phase, « phase causes a corrosion along the depth extent.
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