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Development of Structure Adaptive Nondestructive Evaluation Technology using Eddy Currents
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Abstract This article outlines the development of structure adaptive nondestructive evaluation
technology using eddy currents. A couple of eddy current testing (ECT) systems are utilized.
One performs high spatial resolution with multi-coil array probes, enabling us to identify crack
positions by means of image processing. The other employs double excitation coil probes to
detect relatively deep cracks from the scanning surface, showing detectability more than Smm in
depth. Profiling/sizing cracks estimated from ECT signals suggest a computer-aided approach of
quantitative nondestructive evaluation as efficient inspection.
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Fig. 1 Concept of ECT camera.
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Fig. 2 48-ch multi-coil ECT probe.
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Fig. 3 Spatial resolution of 48-ch multi-coil
ECT probe. (40kHz, EDM slit interval:3mm)
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Fig. 4 Template matching for crack position
identification. (40kHz, EDM slit interval:3mm,
Vr signal is used.)
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Fig. 5 Double excitation coil probe for thick
metal structures.

Table 1 Configuration of the probe in
Fig.b.

Inner Outer Height Turns

Diameter | Diameter
Excitation 6mm 14mm 4mm 1281
Pickup Smm Tmm 2mm 1093
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Fig. 6 Detectability in depth. (1kHz, EDM

slit length:10mm)
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Fig. 7 Dependence on surface roughness of
the target. (1kHz, EDM slit length:10mm,
EDM slit depth:10mm)
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Table 2 Summary of crack sizing (VT-Alpha667,
Mem. :512MByte)

DOSL20 | DIOL20 | D15L20 | DOSL10 | DIOL10 | DISL10

Reconstructed depth (mm) 4.9 9.3 14.0 70 9.9 153

Error of depth (mm) 0.1 0.7 -1.0 +2.0 -0.1 +0.3

Reconstructed length (mm) 20 20 20 10 10 10

Error oflength (mm) 0 0 0 0 0 0

Computing time (s) 300 306 305 468 370 412
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