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The Ultrasonic Responses from Intergranular Stress Corrosion Cracking and
other alternative flaws in Weld Overlay (WOL) Samples
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In Japan, a performance demonstration (PD) system for certifying WOL inspection methods is being
developed. The Japanese qualification requirements dictate that either real IGSCC or equivalent flaws that
produce ultrasonic responses similar to IGSCC be used in the qualification test samples. Studies have
shown that it is very difficult to control the growth of deep IGSCC in weld overlay samples, so the Japanese
have selected an alternative flaw making process that is capable of producing equivalent responses.

This study focuses on the tests performed to evaluate these alternative flaws, which are ‘laboratory grown’
IGSCC. The major parameters compared in this study include echo height, signal to noise ratio of tips,
and characteristics of the faces where there are flaws (branching and crack surface roughness) detected
from testing equipment responses. This paper contains images generated for this comparison, coupled with
corroborating measurements which were made.
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Fig.2 Uitrasonic Responses from WOL Sample
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Table 1 Specification of Test Specimen

Base Piping Outer Diameter 609.6 mm
Base Piping Thickness 35.0mm
Base Piping Material SUS 316
Base Piping Butt Weld SUS 316 (TIG)
WOL Thickness 22.9mim (min.)
WOL length 300mm
WOL Material SUS 308 (TIG)
Table 2 Crack Specification
Crack Tip Location
Crack Type HAZ Butt WOL Total
weld
IGSCC 5 - - 5
IGSCC + Fatigue - 3 1 4
EDM + Fatigue - 1 1 2

WOL

Fig.3 Example of WOL Test Specimen

Fig.4 IGSCC Sample
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Table 3 UT Technique
Technique 1 Technique 2
. Phased Array UT | Phased Array UT
Technique (Sector Scan) (Sector Scan)
Refracted . . o o e oo
-5~ 45,60 °,70
Angle 5 ~50 0 45 ,60 7
Frequency 2.0MHz 1.5MHz
Prob Matrix Array Matrix Array
rone (pitch / catch) (pitch / catch)
Focal Depth
40mm/20 30mm/20
(from OD) i i
Performed by CRIEPI EPRI
Note 2 Cracks only
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Fig.5 IGSCC Tip echo height

Technique 2 with correction rate
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Fig.6 Average Tip echo height
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i Crack Surface

(a) EPRI Block

(b) IGSCC+Fatigue
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Fig.8 Sample of B-scan data

-342 -



