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Drawing of Impedance Plane Diagrams of Absolute Coil ECT
Signals by Finite Element Analysis
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Abstract In eddy current testing(ECT), differential probes have been frequently used since they can reduce
the number of parameters that influcence ECT signals. However, differential signal is actually the difference of
the two coils’” impedance so that signal prediction and interpretation are not easy. On the other hand, absolute
coil signal is rather straightforward to predict and analyze. Therefore, combined use of the two types of
signals would increase the test reliability. In this paper, absolute coil signals from Inconel plate and tubes are
predicted by the finite element analysis and effects of lift-off, fill-factor, conductivity, operating frequency, test
specimen thickness, inner diameter defects, and outer diameter defects are investigated. As a result, various
impedance plane diagrams are drawn and analyzed. Significant practical knowldege about absolute signals is
accumulated and similar characteristics of the two types of signal could be understood. Finally, slope angle
versus defect depth calibration curves are prepared for three different frequencies.

Keywords: eddy current testing, absolute coil signal, impedance plane diagram, finite element analysis
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Table 2 Bobbin absolute coil data used in tube
inspection modeling
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