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Thickness Dependence of Low Frequency Eddy Current Signals in Carbon Steel Plate
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We analyzed the thickness dependence of eddy current (EC) signals measured using a AMR based EC sensor in ferromagnetic
SM20C carbon steel plate. The high frequency EC signals showed nearly constant value with thickness. While in the low frequency
EC signals, the amplitude was exponentially decreased and the phase was linearly increased, respectively. The phase of EC signals
was more sensitive than the amplitude of EC signals with thickness of carbon steel plate. Thus the phase of low frequency EC signals
can be applied for the thickness measurement of ferromagnetic carbon steel plate.
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Fig. 1. (Color online) Test specimen with thickness of 1, 2, 3, 4 and
5 mm, respectively. The AMR based EC sensor consist of driving coil
and ring-type AMR sensor were located under the test specimen. The
inset photographies showed the driving coil and AMR sensor,
respectively.
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Fig. 2. (Color online) Frequency dependence on amplitude of eddy
current signals Vg at different thickness of test specimen, respectively.
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Fig. 3. (Color online) Amplitude of 40 Hz eddy current signals Ve
with time at different thickness of test specimen, respectively.
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Fig. 4. (Color online) Frequency dependence on phase of eddy current
signals G at different thickness of test specimen, respectively.
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Fig. 5. (Color online) Thickness dependence on phase of eddy current
signals ¢ for 10, 20, 40, 100 Hz driving, respectively.
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Fig. 6. (Color online) Phase of 20 Hz eddy current signals Gz with
time at different thickness of test specimen, respectively.
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