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Approximation model for crack in finite element analysis of eddy current
testing problem

Motoo TANAKA Hajime TUBOI

ABSTRACT

Eddy current testing (ETC) is one of the nondestructive inspection techniques to. detect
crack, and eddy current analysis is important for the development of ETC systems. It is
difficult to model a natural crack in finite element method, because of the narrow gap and
the complex shape. The number of finite elements to model the natural crack increases
remarkably with complexity of the crack shape, and a large amount of the computer
resources is necessary to compute the eddy current distributions. In this paper, a finite
element model for approximation of the crack in the ETC problems is proposed. The
anisotropic conductivity is introduced for the finite element method based on the hexahedral
edge element. The complex shape of the crack is expressed by changing the coefficients of
the conductivity. Therefore, the accurate finite element model for the crack is not necessary.
The validity of the proposed model is verified by comparing both the numerical results and
the experimental results.
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Fig.1 Finite element and natural crack.
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the ECT model.
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Fig.5 Eddy current vectors around crack elements.
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Fig. 7 Trajectory of the ECT signals (OD40).
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Fig. 8 Narrow gap model.
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Fig. 9 ECT signals and coil position, (a) gap:0.5mm,
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Fig. 10 Computational results of the proposed
model and conventional model.
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