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ABSTRACT: The work aims to study the effect of galvanic corrosion on metals in artificial seawater environment with differ-

ent pH values. Combined with macroscopic and microscopic corrosion morphology observation, the self-designed detachable
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electrode was used to analyze the galvanic corrosion behavior of Q345 steel in artificial seawater with different pH values by
immersion method and electrochemical method. In the initial stage of immersion, the difference of potential difference between
electrically connected electrodes in seawater with different pH values was small and galvanic corrosion was not easy to occur.
After soaking for 14 days, the potential difference between the electrodes was quite different, indicating that obvious galvanic
corrosion occurred between the different electrically connected electrodes. Compared with self-corrosion, the galvanic corrosion
at pH 7.50 and 8.40 had higher corrosion potential, lower corrosion current density and higher corrosion film resistance (R;), in-
dicating that the corrosion between the electrically connected electrodes was mainly self-corrosion at pH 7.50 and 8.40, and ob-
vious galvanic corrosion occurred between the electrically connected electrodes at pH 7.80 and 8.70. The corrosion products on
the surface of the self-corrosion electrode were less, and the rust layer structure was loose. In galvanic corrosion, there were less
corrosion products on the electrode surface at pH 7.50 and 8.40, and the rust layer structure was compact. The corrosion prod-
ucts on the electrode surface at pH 7.80 and 8.70 were more, and the rust layer structure was loose. By studying the difference
between the two corrosion behaviors, the effect of different pH values on galvanic corrosion is analyzed, which provides data
support for corrosion prevention of metallic materials in marine environment.
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Tab.1 Chemical composition of Q345 carbon steel (mass fraction, %)

C Si Mn P S Mo Cr Ni Cu Al A\ Fe
0.017 0.500 1.550 0.030 0.025 0.1 0.3 0.4 0.220 0.015 0.110 A
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Fig.2 Schematic diagram of electrochemical noise test
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Fig.4 Potentiodynamic polarization curves of Q345 steel sample immersed in artificial seawater with different pH values
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Fig.6 Analysis of the relationship between galvanic current and pH value of Q345 steel in different artificial seawater
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