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Development of the Advanced NDI Technique Using an Alternating Current
—the Evaluation of surface crack and blind surface crack and the detection
of defects in a field component—
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Abstract

In the evaluation of aging degradation on the structural materials based on the fracture mechanics,
the detection and size prediction of defect are very important. Aiming at nondestructive detection
and size prediction of defect with high accuracy and resolution, therefore, an Induced Current Fo-
cusing Potential Drop(ICFPD) technique has been developed. The principle of this technique is to
induce a focusing current at an exploratory region by an induction wire flowing an alternating cu-
rrent(AC) that is a constant ampere and frequency. Defects are assessed with the potential drops
that are measured the induced current on the surface of metallic material by the potential pick-up
pins.

In this study, the ICFPD technique was applied for evaluating the location and size of the su-
rface crack and blind crack made in plate specimens, and also for detecting the defects existing
in valve, a field component, that were developed by SCC etc. during the service. The results of
this present study show that surface crack and blind crack are able to defect with potential drop,
these cracks are distinguished with the distribution of potential drop, and the crack depths can be
estimated with each normalized potential drop that are parameters estimating the depth of each
type crack. In the field component, the defects estimated by experiment result correspond with th-
ose in the cutting face of the measuring point within a higher sensitivity.
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Table 1. Chemical composition of A508 Cl. Il steel and SUS 304 steel
(wt %)
Steels C Si Mn P S Ni Cr Mo Cu N
A508 Cl. 11 0.21 0.20 145 0.003 0.003 0.78 0.15 048 0.05 0.0088
SUS 304 0.08 1 2 0.045 0.003 10.5 20 - - -
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Fig. 4 The geometry of each specimen
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