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Three-Dimensional Electromagnetic Field Analysis of Pulsed Eddy Current Testing
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ABSTRACT
Three-dimensional electromagnetic field analysis of pulsed eddy current testing by a finite element method is presented.

Transient electromagnetic field analysis is performed by the Fourier transform method based on three-dimensional edge-ele-
ment finite element analysis. The eddy current density and magnetic flux density distributions at each time step are obtained by
the inverse Fourier transform using the computation results of frequency domain. The method was applied to the TEAM Work-
shop problem 27. The computation results provided good agreement with the experimental results.
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Fig. 1 Computational model: TEAM Workshop Problem 27.
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Fig. 2 Tetrahedral mesh of the aluminum alloy with the flaw 2.
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Fig. 3 Exciting current waveform.
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Fig. 4 Eddy current distribution around the flaw 2 for sinusoidal
exciting current f=50 Hz.
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Fig. 5 Comparisons between calculated and experimental resuits.
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Fig. 6 Calculated results of magnetic flux density B, at the sensor location without flaw.
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Fig. 7 Calculated results of eddy current density around the flaw 2.
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Fig. 8 Chenges of eddy current distribution around the flaw 2.
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