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This study investigated the effect of multi-step anodization on the corrosion and cavitation-erosion resis-
tance of Al-Mg alloys. Experiments combined cavitation and potentiodynamic polarization under hybrid
conditions. Results showed that two-step anodized specimens had superior adhesion strength (Lc2:
16.99 N) compared to one-step anodized specimens. This improvement is attributed to the formation of a
thicker, more robust oxide layer. Under hybrid experimental conditions in natural seawater, the two-step
anodized specimen demonstrated the best performance, exhibiting the lowest corrosion current density
(0.736 pA/cm?) and weight loss (20.87 mg). This indicates enhanced resistance to both electrochemical
corrosion and physical damage from cavitation. Although cavitation-induced physical impacts accelerated
electrochemical corrosion through a synergistic effect, the dense and robust oxide layer formed by multi-
step anodization effectively acted as a protective barrier, mitigating this degradation. In conclusion, the multi-
step anodization process significantly improved the structural integrity of the oxide film and delayed damage ini-
tiation, leading to a marked enhancement in the durability of Al-Mg alloys in marine environments.
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Table 2. Detailed parameters for single-step and multi-step anodization processes applied to Al-Mg alloy

. o Electrode distance . . Applied current density
Process Step Solution Temp. (°C) (cm) Time (min) (mA/em?)
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Table 4. Results obtained by Tafel extrapolation method for
potentiodynamic polarization curves

Anodization step
Base metal
1 Step 2 Step
E, . (mV) -908.979 -747.067 -712.364
I, (LA/cm?) 6.786 2.271 0.736
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