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Abstract

Abstract

Pulsed eddy current (PEC) testing is a new kind of electromagnetic
nondestructive testing technique that was developed in recent years. Due to the skin
effect, traditional eddy current testing method which employs a sinusoidal excitation
IS not accurate in detecting subsurface defects. In contrast PEC testing uses a pulse
excitation, square or triangular waveform, which comprises a broad spectrum of
frequencies and provides much more defect information than traditional eddy current
testing method. It is beneficial to aviation maintenance and would play an important
role in guaranteeing aircraft safety. Hence PEC testing has attracted many researchers’
interest.

In this thesis, in order to avoid being disturbed by uncertain factors in
experiments, the numerical study based on electromagnetic field theory and finite
element method is applied to study the characteristics of PEC signals. The numerical
model employs an axisymmetric formulation. Two transient modeling methods,
namely the time-stepping method and the Fourier transform method, are implemented
using the Fortran language to predict PEC signal, and their performance are compared.
Then the simulation results are validated using experimental signals.

A pulse waveform can be treated as a summation of a series of sinusoidal
waveforms with different harmonic frequencies. Surface defects affect the high and
low frequency components, whereas subsurface defects only affect the low frequency
components. However, most literature studies PEC defect classification by selecting
features in the time domain, ignoring the rich frequency content of PEC signals. In
this thesis, frequency spectrum of the predicted signal is obtained via the Fourier
transform. Then a new method which uses three features selected from low to high
frequency components for defect characterization is proposed. Results show that the
method is effective to identify the locations and sizes of defects.

Key words: Pulsed eddy current; numerical simulation; defect characterization
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