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Development of Phased Array UT procedure for Crack Depth Sizing
on Nickel Based Alloy Weld
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MHEEAN B RBTZERT
SAHEN  BATRVIER #E

Recently, it is reported that the primary water stress corrosion cracking (PWSCC) has been occurred at the nickel
based alloy weld components such as steam generator safe end weld, reactor vessel safe end weld, and so on, in PWR.
Defect detection and sizing is important in order to ensure the reliable operation and life extension of nuclear power
plants. In the reactor vessel safe end weld, it was impossible to measure crack depth of PWSCC. The crack was
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detected in the axial direction of the safe end weld. Furthermore, the crack had some features such as shallow, large

aspect ratio (ratio of crack depth and length), sharp geometry of crack tip, and so on. Therefore, development and

improvement of defect detection and sizing capabilities for ultrasonic inspection technique is required. Phased array
UT technique was applied to nickel based alloy weld specimen with SCC cracks. From the experimental results, good

accuracy of crack depth sizing by phased array UT for the inside inspection was shown. From these results, UT

procedure for crack depth sizing was verified. Therefore, effectiveness of phased array UT for crack depth sizing in

the nickel based alloy welds was shown.
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Fig.1 Nickel based alloy weld specimen with SCC
cracks in weld metal area

Table 1 SCC crack conditions of nickel alloy weld

specimen
Area Direction ]()epth Length
mm) (mm)
*Weld nr.xetal Axial d=8~40 10~15
*Buttering

Table2 Specification of phased array probes

name Specification Target

Type : Linear (Small size)
Freq.:2MHz

@ | 21(10) | Mode:Longitudinal
Element size: 10x0.8mm
No. of channels: 64ch

Type: Linear (Middle size)
Freq.:2MHz

@ | 21.(20) | Mode:Longitudinal
Element size:20x0.6mm
No. of channels:64ch

Type:Dual matrix
Freq.:2MHz

@ | 2MPC | Mode: Longitudinal
Element size:3.1x3.1lmm
No. of channels: 72¢h (T/R)

Shallow
crack

Middle
crack

Deep
crack
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Fig.2 Flowchart of defect depth sizing procedure
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Fig.4 UT procedure for crack depth sizing
in deep crack
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Fig.5 B-scanimages of nickel based alloy weld specimen

with SCC cracks by Phased Array UT
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Fig.6 SCC crack depth sizing accuracy
by Phased Array UT
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Table 3 Main factors of crack depth sizing error
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Table 4 Main factors of crack depth sizing error regarding as UT procedure
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Table 5 Improvement items of crack depth sizing accuracy
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