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This study investigated electrochemical and cavitation-erosion characteristics of three types of cast alu-
minum alloys in natural seawater. Electrochemical properties were evaluated by calculating corrosion
potential and corrosion current density through a potentiodynamic polarization experiment in a static
marine environment. Cavitation-erosion characteristics were determined by measuring surface roughness,
maximum damage depth, weight loss and surface damage shape with experiment time. Indentation exper-
iments revealed that surface hardness values of domestic products were higher than those of foreign prod-
ucts due to high contents of zinc, magnesium and copper. This is because zinc, magnesium and copper
dissolved in the aluminum crystal lattice could transform the lattice structure. Due to increased surface
hardness, domestic products showed the best cavitation-erosion resistance. However, their corrosion resis-
tance were found to be relatively poor. This is due to formation of galvanic couples within the alloy when
zinc, magnesium and copper are present in relatively high concentrations, which can accelerate corrosion.
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Table 2. Main chemical compositions and properties of the natural seawater

Main component (mg/L) pH Dissolved oxygen | Electric conductivity
SO427 Ccr Na+ K+ Mg2+ Ca2+ (mg/L) (mS/cm)
1746 15721 8401 344 1121 357 7.9 16.1 453
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Fig. 1. Schematic diagram of cavitation-erosion experiment
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Fig. 10. Surface roughness and maximum damage depth
curves using 3D confocal laser microscopy after cavitation-
erosion experiments on aluminum alloys in natural
seawater with experimental time
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