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Ultrasonic Depth-sizing Errors of Crack-like Defects in Saddle-shaped Weld Joints

BARIMTEET fEE /a3 Hiroyuki FUKUTOMI Non-Member
AL D AR [ Shan LIN Non-Member
BRI )7 S Takashi OGATA Non-Member

In order to determine crack depth in primarily loop recirculation (PLR) piping of boiling water reactors,
ultrasonic angle beam testing using time of flight measurement of the diffracted signal from the crack tip, is
employed. There are some power stations in Japan having saddle-shaped weld joints at branch connections
in PLR piping. If the angle beam testing is applied without considering curvature of saddle-shaped weld
joints, unlike weld joints of straight piping, it can be predicted that determined depth by the typical
technique mentioned above contains a geometrical error due to the curvature. This issue has never been
discussed in welds of branch connections. This paper deals with this issue with a mockup and phased array
inspection system. As a result, the geometrical error is negligibly small in comparison to underlying
depth-sizing errors of stress corrosion cracks in authentic stainless steel welds.
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Ultrasonic Depth-sizing
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used in depth-sizing

Table 1 Determined depth errors in 90°direction
estimated from CAD data

Pipe Slit depth Geometrical error (mm)
diameter (mmy)
Method A Method B Methed C
400A 5 +1.10 -0.46 -0.08
10 +1.94 -0.67 -0.07
600A 5 +0.55 -0.29 -0.06
10 +1.13 -0.42 -0.02
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Table 2 Measured dimensions of slits

Slit
width

Dimensions A B C D

Direction
0 10.11
30° 9.96
45 10.18
60 10.08
90° 10.09
120° 5.09
135° 5.00
150° 5.07

9.78
9.86
10.00
10.01
10.05
5.00
4.96
4.98

10.09
10.11
10.07
10.06
10.08
5.02
5.07
5.07

20.1
201
201
20.1
20.1
201
20.1
20.1

0.41
0.41
0.41
0.43
0.40
0.39
0.39
0.38
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Table 3 Refracted angles estimated from CAD data

Direction Refracted angle (° )
) Corner Tip
0 41.3 41.8
30 39.1 38.2
45 38.9 37.4
60 36.0 36.9
90 37.7 38.1
120 39.9 38.3
135 36.7 35.9
150 38.7 39.1

Table 4 Slit depths estimated from CAD data

Direction Estimated Error
) depth (mm) (mm)

0 9.7 -0.39

30 10.2 0.09
45 8.8 -1.27
60 11.1 1.04

a0 9.3 -0.78
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