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Time-domain analytical solutions of pulsed eddy
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Abstract : The pulsed eddy current testing (PECT) attracts increasing attention because it is sensitive to different depth defects and has
advantages of low power dissipation and abundant frequency spectrum. Recent studies apply current excitation based pulsed eddy current
for metal material testing. Due to the inductance to the coil, it leads to a large reverse induced electromotive force in a driver coil at the
rising and falling edges of pulse excitation. The phenomenon means that high performance of power and stability should be utilized for
testing. To solve the aforementioned problems of the excitation circuit, a voltage excitation based ferromagnetic casing PECT method is
proposed. The time-domain analytical solution of the testing is formulated. The influences of the self-inductance of the driver coil and the
casing eddy current on the excitation current have been analyzed. Then, a more precise pulse excitation function is used for the
calculation of the analytical solution. And the analytical solutions of the induced electromotive force to pick-up coils are formulated based
on the superposition of the excited and induced magnetic field. Finally, experimental results indicate that better accuracy is achieved
based on the proposed analytical solutions. The relative errors of excitation current and induced electromotive force between the
theoretical and experimental results are 2. 9% and 9. 6% , respectively.
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Fig. 1 The PECT model in ferromagnetic pipes
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Fig.2 Ideal and practical pulse excitations
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