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Effects of Time and Current Density in Anodizing of Mg-Al Alloy
in Alkaline Solution

Jeong-1l Kim?% : Seok-Ki Jang* *+ Seong-Jong Kim*x*

Abstract : The effects on the formation of anodic oxide films on Mg-Al alloy (AZ91) in
1M-NaOH solution was investigated using parameters of current density and time
during anodizing. The general tendency has been confirmed that the increase of
anodizing time improves the corrosion resistance. It is considered that the formation of
anodic oxide film was increased by increasing the applied current and the anodizing
time to generate active dissolution reaction. In anodizing at constant current density,
passivity potentials shifted to noble direction with increasing current densities. It was
confirmed that oxygen quantity in anodic oxide films increased with anodizing time. The
compact films above 4 mA/cm® were formed with the shape of an island in grooves at
early stage and then grew with combination of the islands.
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Table 1 Results of EDX analysis after anodizing for 600 sec at various current densities in 1M-NaOH
solution (wt %).

Mg @] Al 7n

1 70.0 26.8 3.12 0

1 mA/cm? 2 81.9 20.5 7.04 0.5
3 74.9 17.0 7.74 0.99

1 48.8 46.2 5.03 0
4 mA/cm? 2 66.7 26.6 6.4 0.28
3 78.2 14.5 6.97 0.99

1 39.6 57.2 3.23 0
8 mA/cm® 2 50.8 43.7 5.27 0.23
3 75.2 16.1 7.98 0.68

1 28.2 70.6 1.23 0

9 mA/cm® 2 61.9 35.9 2.21 0
3 67.0 25.1 7.56 0.41
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Table 2 Results of EDX analysis after anodizing for 300, 600, 1800 and 3600 sec at 10 mA/cm2 in

1M-NaOH solution.

Mg (@] Al Zn

1 276 714 1.02 0

300 sec 2 605 357 3.80 0
3 60.3 347 472 0.34

1 27.4 71.4 1.26 0

600 sec 2 42.4 56.4 1.28 0
3 52.6 453 211 0.99
1 275 70.6 1.81 0.16

1800

sec 2 344 63.0 269 0

1 %5 745 0 0
3600 sec 2 31.0 63.6 4.80 0.61
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