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Lecture on Corrosion and Corrosion Protection of Seawater Pumps
- Part 4: Numerical Corrosion Analysis -

by Matsuho MIYASAKA

The authors have developed a 2D, 3D and axisymmetric boundary-element-method (BEM) system. This system makes it possible to
quantitatively estimate cathodic protection and macro-cell corrosion, such as galvanic corrosion and differential-aeration-cell-corro-
sion. Understanding the physical quantities (potential and current densities) on the surface of corroding materials is of primary impor-
tance in solving corrosion problems, The developed BEM system does not require internal elements discretization which constitutes
difficulties when analyzing complicated 3D regions. Internal element discretization is used in conventional analysis techniques, e.g.

finite-difference-method (FDM) and finite-element-method (FEM).

In this paper, some history on the development of corrosion analysis is introduced, followed by an outline on the BEM and BEM
system. Also included are verification experiment results and examples of application for cathodic protection and galvanic corrosion, to
demonstrate the analytical accuracy and effectiveness of the BEM system.

Keywords: Boundary element method (BEM), Corrosion analysis, Cathodic protection, Galvanic corrosion, Seawater, Pump, Potential, Current

density, Polarization curve
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Fig. 1 Prediction of potential and current in a simple galvanic system
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Fig. 11 Analysis target: type 316 stainless steel vertical
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