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Eddy Current and Ultrasonic IRIS Signal Characteristics of Reboiler
Tube by Using STS 316L Calibration Specimen

F:]'—ﬁo_?_* 7‘:]]:](:} 01**, t'EILx])\ sk T

7 = T

Kyeong-Joo Tak*, Byung-Il Kim** and Jin-Seon Gook*** T

2 & 2 AfdMe 71¥E 22HUlEA STS 316L ASME %% AFAFAHS o] &3t FH T 2
g3 AEFAY U dF 259 RIS ATEAL sty grde) FH 4 #8498 sty
o O Ay FAZAEY AY SAFEAAAE 20%x4 4421 , 10% /W 28, IRISE 80%E, 10%2]H
OAFBHAA £15% ool HAZL HASAT FEFAL A FHAFELLS SHA BT HEHEAE ¢
Ao, IRISE 80% QAFFAA +15% o]de] HA7t H“@ stttk whEbA SR FEFAAL T ARA]
of tg M, FARALE S-S Y8 RISE FThd 22de] dd Roz godh

F9-89]: STS 316L, 4AFEA, SR A7, IRIS

Abstract In this study, a field applicability of reboiler tube was evaluated by comparing ECT signal with IRIS
signal about wall loss rate and remaining wall thickness using worked austenite STS 316L ASME standard
calibration tube. In the case of wall-loss rate, as a result, tolerance about 20%x4 flat bottom hole and 10% O -
D groove(ECT), 80% defect and 10% O - D groove(IRIS) occurred up to £15%. In the case of remaining wall
thickness, ECT was satisfied with the both tolerance, but tolerance about 80% defect occurred up to +15% in
IRIS. Therefore, if the IRIS is performed for interpretation of non-relevant indication and measurement of
wall-loss rate after ECT, reliability is supposed to be improved.
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Table 1 Chemical composition of STS 316L high alloy

Element C Si Mn P

S Ni Cr Mo Cu

Wt. % 0.019 0.57 0.69 0.025

0.003 12.24 17.69 2.20 0.43
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Fig. 1 A change in eddy current density with depth
of penetration
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Fig. 2 Typical signal response from a properly
calibrated differential bobbin coil probe system
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Fig. 3 Schematic diagram of typical IRIS probe
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Fig. 5 Schematic diagram of calibration tube

Table 2 Dimension of artificial defects in calibration

tube
dimension dia. depth. location | remark
defect (mm) (%)
No. 1 1.3 100 out
No. 2 2 80 out
No. 3 2.8 60 out
No. 4 4.8 40 out
No. 5 48 20 out 90°x4
No. 6 32 10 out
No. 7 1.6 10 in
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Fig. 6 Signal by bobbin probe from artificial defects in the calibration tube
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Table 3 Defect sizing performance of ECT vs IRIS(wall loss damage rate :

%, remaining wall thickness : mm)

Defect No. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7
Method % mm % mm % mm % mm % mm % mm % mm
Cal. tube 100 2.11 80 0.42 60 0.84 40 1.27 20 1.69 10 1.89 10 1.89
ECT 100 211 | 779 | 046 | 645 | 0.74 | 37.2 | 1.32 | 16,5 | 1.76 | 142 | 1.81 10 1.89
IRIS 100 211 | 659 | 0.72 | 645 | 0.75 | 43.6 | 1.19 | 22.7 | 1.63 | 142 | 1.81 | 10.9 | 1.88
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