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Influence of Different Environments on Atmospheric Corrosion of AZ61 Magnesium Alloy
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Abstract: The assessment of the atmospheric corrosion of AZ61 magnesium alloy can provide not only the basis for the
material design, but also the contrast parameter for the laboratory atmosphere simulation experiment. The corrosion
rate, surface corrosion morphology and product composition of AZ61 magnesium alloy sheets (2 months) were studied
with XRD, EDS, SEM and XPS in Wanning, Xishuangbanna and Jiangjin. The results show that the corrosion rate rank-
ing of AZ61 magnesium alloy sheet under three climate environments is; Wanning > Jiangjin>> Xishuangbanna, the corro-
sion rate of AZ61 magnesium alloy sheet in Wanning sample increases exponentially, and the corrosion rate reaches
17 ym/a. The surface corrosion layer of AZ61 alloy formed in Wanning with obvious surface cracking is thick and loose,
and the emergence of chloride ions is caused by the crystallization of salt atmosphere on the surface of Wanning sample.
The corrosion product layer of AZ61 alloy form in Xishuangbanna atmosphere is thin. The thickness of the corrosion
product layer of AZ61 alloy in the industry atmosphere of Jiangjin is between Wanning and Xishuangbanna. Hydrated
basic magnesium carbonate is found in the corrosion layer of Wanning sample through comprehensive analysis.
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Table 1  Nominal composition of the AZ61 Mg alloy (w/ %)
Element Al Mn Zn Cu Si Ni Fe Impurity Mg
Content 5.8-7.2 =0.15 0.4-1.5 <0.05 <0. 30 <0. 005 <0. 005 <0. 30 Bal.
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Table 2 Average concentration of the atmospheric pollutants for two months in three places

Concentration of

. Concentration of Concentration of Concentration of
Instantaneous
Place continuous method/ rainwater analysis/ natural dust fall/
method/ ) ‘
X (10" mg + 100cm™ « d™") (mg+* m™) (gem™?e«30d")
(107" mg » m™)
Sea salt ) Water Non water
SO, HCl NO, H,S SO, NH, A pH  sOoi  «l N
particles solubility soluble
Wanning 2 650 161 99 116 8 117 180 9 4.83 5967 609 7 3.279 2 1.840 9
Xishuangbanna 264 2 6419 762 490 388 41 6.40  64.976 3 826.7
Jiangjin 256 5 158 380 212 9383 874 4. 77 14 617 2 950 1.715 6 27 502
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Table 3 Corrosion rate of the AZ61 magnesium alloy in three test places (2 months)

Place Unit area weight loss/  Corrosion rate/ Corrosion depth/ Annual corrosion depth/
(g+m?) (gem?em") pm (pm e+ a™)

5. 114 2.557 2. 841 17.046

Wanning 5. 316 2.658 2.954 17.722
4,940 2.470 2.745 16. 468

2.612 1. 306 1. 451 8.707

Jiangjin 2.504 1.252 1. 391 8. 347
2.512 1. 256 1. 396 8.377

1.958 0.979 1. 088 6.525

Xishuangbanna 2. 140 1.070 1. 189 7.134
1.958 0.979 1. 088 6.530
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Fig. 1 Morphologies of the AZ61 magnesium alloy corrosion product layer in three places and selected area for EDS

analysis
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Table 4 EDS analysis of corrosion surface of AZ61 in different atmospheric environment (surface analysis)

Ca/ ")
Place C O Mg Al Si K Na Cl Zn Ca Fe
Wanning 19.39 67.71 12.75 0.64 0.61 0.08 0.67 0.25 0.16 0.41 0.17

Xishuangbanna 10.93 22.36 62.58 3.64

Jiangjin 12.41 58.74 26.13 0.92

0.13 0.08 0.43 0.19
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months and powder of AZ61 alloys in different locations
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