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Prediction and Analysis of Bobbin ECT Signals
generated by Tube Defects near Support Plate

Young—Kil Shin and Yun-Tai Lee
School of Electronic and Information Engineering, Kunsan.National University

Abstract - In this study, eddy current signals from various
anommalous defects in the heat exchanger tube are predicted
and their signal slope characteristics are analyzed The
signal changes due to frequency increase are also observed.
Based on the accurmilated knowledge, the analysis of
superimposed signal is attermpted which includes the effects
of support plate. Both differential and absolute bobbin
probe signals are analyzed. For the prediction of signals,
axisymmetric finite element modeling is used and this leads
us to the utilization of slope angle analysis of the signal.
Results show that differential signals are useful to locate
the position of defect under the support plate and absolute
signals are easy to predict and analyze even though they are
superimposed signals. Combined use of these two types of
signals will accomplish a reliable inspection.
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Table 1 Dimensions of tube, coil and defects [mm]
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Fig. 3 100 kHz. absolute signal
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Fig. 4 300 kHz, absolute signal

4. X|X|of FtHo| ofdy Ao o8t ZEAMS o=

BN EE A&7 A8k WA Fig. 59 & 4%
AN 2dHE Tl 458 ABANIE Fig. 6 B,
HA)AlzE Fig. 791 Bgon Az x AEw y
B N5 Fig. 8% 9o ZzF Bct

Fig. 59 Zo] z:Yol E§AT BHYE =4 whixn
S Eol wa A =9, 100 kHzoM e A=
 ZAEME(Fig. DollA Fo dAsH= 9% o9l
H&AMo] Fig. 69 UYehin, Fig. 103 2e A% Me
AAY 2AFAEE HA PHSHE 2LE2F 99 HIF4Ho
Fig. 11¢] Yeh}A) "o gy 3505 Aol
A A 9xe fgdsted 8% 9 5 Ao W
Well, Fig. 73 12¢] B9l AfAlddMes ZYo] o
HFHE WA =R, x 2y AE A4S EL 459
A1ZRLEES ERlskA & 3 ¢ 71 gloh

g8, AFATM BgAT L4z Q3% Az E A
Fshe AL 4 4o 2ehd Ao zddAe A A
A 2 JEAG A5 71&7] EAo| Fig. 7ol oLuf
2 Jo} 2led, Fig. 129 AAdG HEEF M59

- 943 -

support

o pe 00 esmar
J

=

cell

tube

Fig. 5 Case of an OD defect under the
right edge of the support plate

Fig. 6 Simulated differential signal at
100 kHz from the situation in Fig. 5
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Fig. 7 Simulated absolute signal at 100
kHz from the situation in Fig. 5
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Fig. 8 X-component of Fig. 7
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Fig. 9 Y-component of Fig. 7
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Fig. 10 Case of an ID defect under the
left edge of the support plate
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Fig. 11 Simulated differcntial signal at
100 kHz from the situation in Fig. 10
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Fig. 12 Simulated absolute signal at
100 kHz from the situation in Fig. 10
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Fig. 13 Case of a dent under the right
edge of the support plate

Fig. 14 Simulated differential signal at
100 kHz from the situation in Fig. 13
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Fig. 16 Case of a bulge under the left
edge of the support plate
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Fig. 17 Simulated differential signal at
100 kHz from the situation in Fig. 16
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Fig. 18 Simulated absolute signal at
100 kHz from the situation in Fig. 16
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