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Optimization of boundary conditions for numerical model of galvanic corrosion
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Abstract: A novel polarized surface boundary condition setting method is proposed to achieve the full process
numerical simulation of the impact of real-time corrosion microenvironment changes on corrosion dynamics.Considering
the hydrogen evolution reaction between AE44 magnesium alloy/ Q235 carbon steel galvanic couple and cathode, the main
factor involved in the corrosion environment is the change in solution pH.Therefore, the effect of pH on the potential-
current polarization curve is studied. The influence of different boundary condition settings on simulation results is
evaluated through establishing a model system. The results indicate that the simulation results approach the actual
experimental values when considering the changes of solution pH in the model boundary conditions. The maximum
accuracy of this model simulation is 94. 10% ,which is higher than 54. 87% of the Tafel equation boundary and 89. 97%
of the polarization curve boundary.
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