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Discussion on the Minimum Resistance of Stress Corrosion Cracking From the Viewpoint of Eddy
Current Nondestructive Evaluation
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This study evaluates stress corrosion cracks appearing in austenitic stainless steel from the viewpoint of its
resistance to eddy currents. Eddy current signals due to artificially introduced stress corrosion cracks are
analyzed using finite element simulators to discuss its resistance. The results showed that the width and
conductivity to model a stress corrosion crack vary significantly and furthermore depend on exciting
frequency adopted. In contrast, however, the resistance of a crack, which is defined as the width divided by

conductivity, is affected much less
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Fig. 1 Four eddy current probes utilized
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Table 1 Dimension of the cracks

Max. Length Max. Depth
SCC1 33 113
SCC2 35 103
SCC3 50 7.8
SCC4 40 45
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Table 2 Evaluated crack parameters of SCC1

Probe Freq.” o w R™

Pancake-LF 25 10.1 1.20 0.119
50 10.0 1.20 0.120

100 451 0.60 0.133

Pancake-HF 100 0.720 0.04 0.556
200 0.216 0.10 0.463

400 0.199 0.10 0.503

Plus-LF 25 0.113 0.01 0.089
50 0.415 0.04 0.096

100 0.937 0.10 0.107

Plus-HF 100 2.14 1.00 0.467
200 1.67 0.50 0.299

400 0.769 0.20 0.260

* exciting frequency, kHz, ** conductivity with respect to base material’s one (%)

+ width (mm), ++ equivalent resistance, w divided by ¢

Table 3 Evaluated crack parameters of SCC4

Probe Freq.” o w' R™

Pancake-LF 25 20.2 1.20 0.060
50 19.1 1.20 0.063

100 17.7 1.20 0.068

Pancake-HF 100 9.46 0.90 0.095
200 9.19 0.90 0.098

400 6.37 0.70 0.110

Plus-LF 25 0.25 0.01 0.040
50 0.22 0.01 0.045

100 0.19 0.01 0.052

Plus-HF 100 3.58 1.20 0.335
200 3.00 0.60 0.200

400 2.58 0.50 0.194

* exciting frequency, kHz, ** conductivity with respect to base material’s one (%)
+ width (mm), ++ equivalent resistance, w divided by o
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Fig. 2 Equivalent conductivity and width of cracks

3. #E

ISHBREINEZNE L LniREBREEEOEE Y
HE) & LT, ISHERENOBIEMTIC T 55571
{BIZ DU T DRRET % e L 72, SUS304 AR 12 A THYIC
BAINISHEREIICH L OREREERR L)
TR RRIBRAE AT S < BB 2 2 L, % DZHiY
IRETER W, £ UCHEE & R L7z, SEm RS R,
EMAEER LIBICOWCIMEREE S v —7 il
SRR I L > TH RELS B LTLE AN,
HHUE ORI R BRI/ N SN2 E B S & 7
o, o, ETHRTHIIIIEIMEL KL A2 HE

MAEEICHR SN0, BERB I OMEICE LT
FD LD BRI TRHEETH -7,

FHFNC TR O T — & B L OARHEICEIT 5
EOHIIZI Y, RV TW - NEREEE L iF
EWVI NG R —=Z BT AND Z L3l LY

BE AT, BEZIE CRLUZEMOEREOERE
PRLBETHD I L 2R TRT DR E B2, SH%E
BT —TEAN T — 2 OERBLY, BRDER
HRHMEASFTREIC 22 D b D EB X BB,

434 -



SEE

(1]

(2]

(3]

(4]

[5]

(6]

B.A. Auld and J.C. Moulder. Review of advances in
quantitative eddy current nondestructive evaluation, J.
Nondestr. Eval. 18 (1999), 3-36.

H. Huang and T. Takagi. Inverse analyses of natural
and multicracks using signals from a differential
transmit-receive ECT probe. IEEE Trans. Magn. 38
(2002), 1009-1012.

N. Yusa et al. Quantitative profile evaluation of natural
cracks in a steam generator tube from eddy current
signals. Int. J. Appl. Electrom. Mech. 12 (2000),
139-150.

W. Cheng et al. Sizing of partial-contact stress
corrosion cracks from ECT signals. NDT&E Int. 39
(2006), 374-383.

H. Endo et al. Natural crack sizing based on eddy
current image and electromagnetic field analyses. Rev.
Prog. QNDE 25 (2006), 720-727.

N. Yusa, Z. Chen, and K. Miya. Sizing of stress

(7]

(8]

9]

corrosion cracking on austenitic stainless piping in a
nuclear power plant from eddy current NDT signals.
Nondestr. Test. Eval. 29 (2005), 103-114.

Z. Badics et al., Finite element models of stress
corrosion cracks (SCC) in 3-D eddy current NDE
problems. Nondestructive Testing of Materials, R.
Collins et al. (eds.), IOS Press, 1995, pp. 21-29.

KB, HA. IMERRERRICIRT 5 SCC DE
AT ET ALORE,. B A ABM #2536 10 (2002),
384-388.

N. Yusa, S. Perrin, K. Mizuno, K. Miya, Numerical
modeling of general cracks from the viewpoint of eddy
current simulations. NDT&E Int. 40 (2007), pp.
577-583.

[10] N. Yusa and K. Miya. Discussion on the equivalent

-435 -

conductivity and resistance of stress corrosion cracks
in eddy current simulations. NDT&E Int. 42 (2009),
9-15.



