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An Efficient Boundary Element Method for Non-axisymmetric
Three-Dimensional Corrosion Problems
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An efficient numerical method is proposed for non-axisymmetric three-dimensional corrosion
problems involving axisymmetric structures. The knowledge of physical quantities (potential
and current density) on the surface of corroding materials is very important in corrosion mon-
itoring and corrosion protection. Boundary element method is suitable for corrosion analysis,
because it doesn’t require discretization of internal elements. Although geometry of a struc-
ture is axisymmetric, enormous number of elements is necessary to discretize the real structure,
since surface physical quantities of the axisymmetric structure are affected by other structures
and electrodes. To reduce the boundary elements, our method is based on complex Fourier
series expansion of boundary quantities in circumferential direction of axisymmetric structures.
When axisymmetric structures depart from other structures and electrodes, this method has
the advantage of decreasing the number of series, because surface physical quantities are more
axisymmetric. In order to demonstrate the usefulness of the method, two example problems of
buried pipelines in soil and a sea-water pump for cathodic protection system are presented.

Key Words : boundary element method, complez Fourie series, corrosion, azisymmetric
structures, non-azisymmetric fields.
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