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The corrosion damage of materials in marine environment mainly occurs by CI " ions due to the breakdown
of passive films. Additionally, various characteristics in seawater such as salinity, temperature, immersion
time, flow rate, and biological activity also affect corrosion characteristics. In this study, the corrosion
characteristics of stainless steels (STS 304 and STS 316L) and anodized aluminum alloys (AA 3003 and
AA 6063) were evaluated with seawater temperature parameters. A potentiodynamic polarization experi-
ment was conducted in a potential range of -0.25 V to 2.0 V at open circuit potential (OCP). Corrosion cur-
rent density and corrosion potential were obtained through the Tafel extrapolation method to analyze changes in
corrosion rate due to temperature. Corrosion behavior was evaluated by measuring weight loss before/after the
experiment and also observing surface morphology through a scanning electronic microscope (SEM) and 3D
microscopy. Weight loss, maximum damage depth and pitting damage increased as seawater temperature increased,
and furthermore, the tendency of higher corrosion current density with an increase of temperature attributed to an
increase in corrosion rate. There was lower pitting damage and lower corrosion current density for anodized alu-
minum alloys than for stainless steels as the temperature increased.
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Table 1. Chemical composition of (a) STS 304 and STS 316L and (b) AA 3003 and AA 6063 (wWt%)

(a) STS 304 and STS 316L
Cr Si Mn Ni Mo S Cu C Fe
STS 304 18.16 0.434 1.101 8.08 0.14 0.003 0.418 0.062 Rem.
STS 316L 16.63 0.514 1.38 10.05 2.046 0.002 0.3 0.024 Rem.
(b) AA 3003 and AA 6063
Si Mn Cu Fe Mg Cr Al
AA 3003 0.169 1.236 0.169 0.546 97.84
AA 6063 0.437 0.041 0.016 0.147 0.533 0.006 98.76

Table 2. Chemical compositions and properties of natural seawater

Main component (mg/L)

SO,* Cl Na* K* Mg* Ca*
2,605 17,388 10,414 361 1,215 402
pH Dissolved oxygen (mg/L) Electric conductivity (mS/cm)
7.9 10.2 49.7
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Fig. 1. Potentiodynamic polarization curves in seawater
of STS 304 and STS 316L
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Fig. 2. Surface morphology of STS 304 and STS 316L after potentiodynamic polarization experiment in seawater

Table 3. Tafel analysis of STS 304 and STS 316L after potentiodynamic polarization experiment in seawater

Lo (A/om’) Eeor (V) Ei(V)
25°C 50°C 25°C 50°C 25°C 50°C
STS 304 3.63 x 10 7.80 x 107 -0.213 -0.183 0.329 0.211
STS 316L 8.09 x 10°° 1.34 x 10 -0.215 -0.188 0.377 0.215
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Fig. 4. (a) Weight loss and (b) maximum damage depth
of STS 304 and STS 316L after potentiodynamic
polarization experiment in seawater
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Table 4. Tafel analysis of anodized AA 3003 and AA 6063 after potentiodynamic polarization experiment in seawater
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AA 3003 1.56 x 107 2.61 x 10™ -0.779 -0.822 0.607 0.05

AA 6063 1.85 x 10° 1.55 x 10™ -0.84 -0.79 0.623 0.159
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Fig. 6. Surface morphology of anodized AA 3003 and AA 6063 after potentiodynamic polarization experiment in

seawater
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Table 5. Comparison of corrosion characteristics of stainless steel (STS 304 and STS 316L) and anodized aluminum
alloy (AA 3003 and AA 6063) after potentiodynamic polarization experiment in seawater

Temperature 25°C

50°C

Corrosion characteristics

excellent - poor

Low AA 3003 - AA 6063 - STS 316L - STS 304 STS 316L - AA 6063 - AA 3003 - STS 304
E.. STS 316L - STS 304 - AA 3003 - AA 6063 STS 316L - STS 304 - AA 6063 - AA 3003
Eg AA 6063 - AA 3003 - STS 316L - STS 304 AA 3003 - AA 6063 - STS 316L - STS 304
Weight loss AA 3003 = AA 6063 - STS 316L - STS 304 AA 6063 - AA 3003 - STS 316L - STS 304

Max. damage depth

AA 3003 - AA 6063 - STS 316L - STS 304

AA 3003 = AA 6063 - STS 316L - STS 304
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