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Many studies have been conducted to improve the corrosion resistance and durability of various aluminum
alloys through the anodizing technique. It is already used as a unique technique for enhancing the properties
of aluminum alloys in various industries. This paper investigated the electrochemical corrosion and stress
corrosion cracking characteristics of anodized aluminum 5083-H321 alloy in natural seawater. The corrosion
characteristics were assessed by the electrochemical technique and potentiodynamic polarization test. The
stress corrosion cracking characteristic was evaluated with a slow strain rate tensile test under 0.005 mm/min
rate, which showed that the hard anodizing film had a thickness of about 16.8 pm. Although no significant
characteristics of stress corrosion cracking were observed in the slow strain rate test, the anodized specimen
presented excellent corrosion resistance. The corrosion current density was measured to be approximately
4.2 times lower than that of the base material, and no surface damage was observed in the anodic polarization
test.
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Fig. 1 Schematic diagram of specimen for SSRT.
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Table 1 Chemical compositions and properties of seawater (wt%)

Main component (mg/L) Dissolved Electric
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SO Cr Na* K Mg** Ca*" (mg/L) (mS/cm)
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Fig. 3 SEM images and EDS elemental mapping analysis results Fig. 4 Polarization curves and Tafel extrapolation results of 5083
for the surface of AAO for 5083 and 5083A specimens. and S5083A specimens in natural seawater solution.
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Fig. 5 Anodic polarization curves of 5083 and S083A specimens
in natural seawater solution.
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Fig. 7 SEM images and EDS elemental mapping analysis results
for the surface of 5083 and S083A specimens after potentiodynamic
anodic polarization test in natural seawater.
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Fig. 8 Stress vs. strain curves in SSRT with strain rate in natural
seawater.

Table 2 Detailed properties values derived from stress vs. strain
curves of SSRT test

uTs YS | Strain | Lime fo

fracture

2 5083 | 319.48 | 214.49 | 22.743 |204.1 min
mm/min | 5083A | 31621 | 210.86 | 21.06 |189.1 min
0.005 | 5083 | 356.07 | 221.80 | 33.305 |27.9 hours
mm/min | 5083A | 34921 | 214.94 | 30.832 |25.8 hours
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Fig. 10 Fractographies of fractured surface of 5083 and S083A
in natural seawater.
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