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Evaluation of Eddy Current Signals from the Inner Wall Axial
Cracks of Steam Generator Tubes
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Abstract : For the enhancement of ECT reliability on the primary water stress corrosion cracks of nuclear steam generator
tubes, of which the occurrence is on the increase, it is important to comprehend the signal characteristics on crack morphology
and to select an appropriate probe type. In this paper, the sizing accuracy and the detectability for the inner wall axial cracks
of tubes were quantitatively evaluated using the following specimens: the electric discharge machined notches and the
corrosion cracks which were developed on the operating steam generator tubes. The difference of eddy cuwrent signal
characteristics between pancake and axial coil were also investigated. The results obtained from this study provide a useful
information for more precise evaluation on the inner wall axial cracks of steam generator tubes.
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Table 1 Dimension of the EDM notches
o notch
depth (%) length (mm) widih (zn)
EDM #1 50 3,6 10 13015
2,3 4,56
, 3,4, 5 6 4
EDM #2 100 7.8 9, 10, 11 130+15
EDM #3 |21, 43, 61, 79, 100 7 13015
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Fig. 1 Schematic of a motorized rotating probe
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Fig. 2 Varation of ECT signal amplitude with notch
length variation having 50% inner wall depth
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Table 2 Crack length and depth measured by destructive
examination

crack identification
AR
mouth (mm) | 3.86 1251{2.4514.8413.45|334(225
tube A | inside (mm) | 456 |2.98|2.77/5.28|4.00|3.89|2.59
depth (%) | 80 | 86| 80|89 |100| 90 | 87
mouth (mm) | 456 |3.67|5.59|3.86|4.48
tube B |inside (mm) | 4.92 |4.09|6.15|3.95|4.95
depth (%) | 90 | 84 | 8| 91 | 72
mouth (mm} | 1.7
tube C | inside (mm) | 2.1
depth (%) | 84

tube

<« 1o8ys agn)

axial crack area

Fig. 5 A typical crack morphology showing the
intergranular cracking mode and the bulging
feature (tube C)
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Fig. 6 Crack morphology and ECT data of the pulled
tube specimen A
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