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This paper investigated the effects of pH and chloride ion (CI') concentration, both with and without flow,
on the corrosion behavior of AH32 high-strength steel used in ships. Under dynamic conditions, leachate 2,
which had a pH of 3.8, exhibited the highest corrosion current density, likely due to the reduction reaction
of hydrogen ions (H"). Conversely, leachate 3, with a high CI concentration, demonstrated the highest current den-
sity in the high-potential region, attributed to CI” accelerating the destruction of the oxide film and promoting local-
ized corrosion. Under static conditions, the diffusion of oxygen (O,) and CI" was suppressed, leading to a significant
decrease in the corrosion potentials of leachate 1 and leachate 3. However, since leachate 2 was dominated by the
reduction reaction of H', the effect of convection was minimal, resulting in the smallest decrease in potential. Con-
sequently, it was determined that pH had a greater impact on the corrosion rate of high-strength steel than CI" con-
centration. Additionally, the effects of pH, CI', and O, on the cathode and anode reactions of high-strength steel

varied depending on the flow conditions.
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Table 1. Chemical composition of AH32 high-strength steel
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Table 2. Chemical composition of leachate solution
Chemical composition (mg/kg)
No. Solution P gre pH
F Cr SO* NOy
1 Leachate 1 0.3 1 55 106 7.4
2 Leachate 2 0.6 8 39 264 3.8
3 Leachate 3 0.5 38 131 693 5.0
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Fig. 1. Potentiodynamic polarization curve in various leachate
solution at 30 °C and 80 rpm
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E = Hydrogen reduction potential (vs. SHE, V)
E° = Standard hydrogen electrode potential (0 V)
R = Gas constant = 8.314 J/mol

T = Absolute temperature = 273.15 K

F = Faraday constant = 96485 C/mol

n = Number of electrons (Hydrogen gas = 2)
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Fig. 2. Corrosion potential and corrosion current density in
various leachate solution at 30 °C and 80 rpm
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Fig. 3. Mass loss and corrosion rate in various leachate
solution at 30 °C and 80 rpm
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= Area, cm’, to the nearest 0.01 cm?
W = Mass loss, g, to the nearest 0.001 g
D = Density, g/cm’
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Fig. 4. Observation of experimental solution after potentiodynamic polarization experiments in various leachate solution at

30 °C and 80 rpm
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