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Detection of embedded fatigue cracks in weld overlay and
evaluation of minimum thickness of the weld by means of eddy current testing
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Abstract: This study evaluates the applicability of eddy current testing to the detection and
sizing of fatigue cracks embedded in Inconel weld overlay. Welded plate specimens, which
model head penetration welds and their weld overlay, are fabricated, and fatigue cracks are
artificially introduced into the specimens. Eddy current inspections are performed using a
uniform eddy current probe driven with 10 kHz, and all of the fatigue cracks are detected with
clear signals. Subsequent numerical inversions estimate the minimum thicknesses of the weld
overlay are 1.47, 2.17, and 2.23 mm, whereas true thicknesses revealed through destructive
testing are 1.51, 3.25, and 2.10 mm, respectively. Whereas potential drop testing and ultrasonic
testing are also performed, eddy current testing provides the best estimation.
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Fig. 1 Configuration of the problem
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Fig. 2 Plate specimen fabricated in this study
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Table 1. Experimental condition

ABREL B, &ADRTE (KN) 0 3R LAk
fel 23, 230 204, 000
fc2 23, 230 190, 000
fed 23, 230 232, 000
fc4 23, 230 141, 900
feb 23, 230 179, 100

Table 2. Estimated minimum wall thickness

HER B4 PD HEZEAE (mm) UT HEEE (mm)
fel - -
fe2 - -
fcd 4.0 4.0
fc4 1.5 6.0
fcbh 2.0 1.8
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Fig. 3 Measured eddy current signals
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Fig. 4 Numerical model
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Table 3 Results of eddy current inversions

AERAE  NEEER)  HEEME ) EE ()
fe3 3 1.47 1.51
fc4 3 2.17 3.25
fch 0.1 2.24 2. 10
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