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In this investigation, anodizing of aluminum alloy was conducted at a current density of 20 mA/cm?® in a
10 vol.% sulfuric acid solution at 10 °C for durations of 10, 20, and 40 minutes. The electrochemical char-
acteristics and cavitation-erosion behavior of the anodized specimens in natural seawater were examined in
relation to anodizing time. In a static seawater environment, results from the potentiodynamic polarization
experiments indicated that the corrosion current density decreased with longer anodizing times. This
improvement in corrosion resistance is attributed to the increasing thickness of the oxide film, which slows
or blocks the rate at which chloride ions—corrosive agents in seawater—reach the base material. The cav-
itation-erosion experiment revealed that the maximum damage depth of the specimen anodized for 10 min-
utes was reduced by 63.903 um compared to the uncoated base material. However, while the thickness of
the oxide film increased for the specimen anodized for 40 minutes, its higher brittleness diminished the
toughness necessary to prevent crack formation and propagation, ultimately weakening its resistance to
cavitation and erosion.
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Table 1. Chemical composition and mechanical properties of AI-Mg-Si Al alloy (Wt%)

Chemical composition

Mg Si Fe Cr Cu Al
0.8252 0.3104 0.441 0.0069 0.1809 0.2086 Balanced
Mechanical properties
Yield strength Tensile strength Elongation Absorbed energy

240 MPa 297 MPa 20 % 49]
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Table 2. Chemical composition and properties of sea water

Main component (mg/L) oH Dissolved oxygen | Electric conductivity
S0> Cr Na* K* Mg Ca®* (mg/L) (mS/cm)
1746 15721 8401 344 1121 357 7.9 16.1 453
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Fig. 1. Potentiodynamic polarization curves of Al alloy with
anodizing time at room temperature
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Table 3. Results obtained by Tafel extrapolation method for potentiodynamic polarization curve

Anodizing time
Substrate
10 min. 20 min. 40 min.
E..(mV) -701.459 -644.283 -606.204 -557.509
L. (LA/cm?) 36.671 20.640 10.549 8.86
Anodizing time
Substrate
10 min. 20 min. 40 min.

Fig. 2. Surface observation results after potentiodynamic polarization experiment of Al alloy with anodizing time at room

temperature
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Fig. 3. Surface roughness and maximum damage depth after potentiodynamic polarization experiment of Al alloy with
anodizing time at room temperature

4.0
35
3.0
2.5
2.0
1.5
1.0

Surface roughness, pm

0.5
0.0

-0.5

—(O— Before experiment

T A -\~ After experiment
- \\
VAN
1 1 1 1
10 20 30 40
Anodizing time, min

(a)

35

L A —(O— Before experiment
30 | -/~ _After experiment
25 1

5L
0L
-5 | 1 1 1 1 1
0 10 20 30 40
Anodizing time, min
(b)

Fig. 4. Comparison graph of surface roughness and maximum damage depth after potentiodynamic polarization experiment
of Al alloy with anodizing time at room temperature
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Fig. 5. Surface observation results after cavitation-erosion experiment of Al alloy with anodizing time at room temperature
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Fig. 8. SEM observation results after cavitation-erosion
experiment of Al alloy with anodizing time at room
temperature
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