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Construction of advanced magnetic field analysis technology for electromagnetic
nondestructive inspection technology improvement
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For the Burpose of application to nondestructive inspection techniques, a
calculation method has been established to analyze the magnetic field in the vicinity of a defect
without relying on FEM mesh division in a two-dimensional problem. The extended finite element
method (XFEM), which was studied in structural analysis, has been developed for magnetic field
analysis. Specifically, in potential flow theory, a complex potential that represents the behavior
of inviscid fluid was used as the enrichment function that represents the local feature of the
solution. Furthermore, a formulation was constructed in which the enrichment function is mapped to a
form suitable for each crack shape, using conformal mapping. As a result, it became possible to
analyze the problem of the kinked or curved crack on the surface, and the internal crack of the
structure with the orthogonal grid type FEM mesh. In addition, more accurate solution was obtained

than the conventional FEM analysis.
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