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Investigation of Phased Array UT technique for Circumferential Crack Depth Sizing
in Dissimilar Metal Weld
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In recent years, it has been reported that the primary water stress corrosion cracking (PWSCC) has occurred in
dissimilar metal weld (DMW) components such as steam generator safe end weld, reactor vessel safe end weld, and
so on, in PWR. The depth sizing of such cracks with high accuracy is important in order to ensure the reliable

operation and life extension of nuclear power plants. Therefore, construction of the performance demonstration (PD)

system for certifying DMW inspection method is being investigated, in Japan. In order to establish the PD system of

DMW inspection method, the effective fabrication technology of DMW test specimen with SCC crack and

development of phased array UT technique for crack depth sizing are required. In this paper, the results of fabrication
procedure of DMW specimen with circumferential SCC crack are described. And then, phased array UT technique

for defect depth sizing was applied to the DMW specimen with circumferential defect. From the experimental results,
superior performance of phased array UT at the inside inspection of DMW specimen was shown.
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Fig.1 Overview of introduction of circumferential
SCC crack in weld metal
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Fig.2 Overview of control of crack shape
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Fig.3 Inspection images of circumferential SCC
crack in DMW specimen
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Fig.4 DMW specimen with circumferential EDM
notches in weld metal

Table 1 EDM notch conditions in DMW specimen

Area Direction Depth Length
(mm) (mm)
Weld metal | Circumferential | d=5,10,20,30,50 20

Table 2 Specification of phased array probes

Probe Specification Target

Type : Linear

Frequency : 2MHz

Mode : Longitudinal
Element size : 10 x 0.8mm
No. of channels : 64ch

Shallow
crack

) 21.(10)

Type : Linear

Frequency : 2MHz

Mode : Longitudinal
Element size : 20 x 0.6mm
No. of channels : 64ch

Medium

@ 2L(20) crack

Type : Dual Matrix
Frequency : 2MHz

Mode : Longitudinal
Element size : 3.1x 3.1mm
No. of channels : 72¢ch (T/R)

Deep

& 2MPC Crack
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Fig.5 Inspection status of DMW specimen
by phased array UT
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Fig.6 Flowchart of defect depth sizing procedure
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Inspection images in DMW specimen with EDM notch by phased array UT
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B-scan images of DMW specimen with EDM notches by phased array UT



b I N
Ave.error :-0.55mm

e~ 50 —| RMSerror : 0.98mm
)
-
Ay 40
b
~
<
4& 30
]
jae]
T 20
o
=]
% ® SUS Side Inspection
é) 10 A CS Side Inspection ]

o [ ]

0 10 20 30 40 50 60
EDM notch depth (mm)

Fig.9 EDM notch depth sizing accuracy by phased array UT
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