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Result of UT Verification Test for Stainless Steel through Weld Deposit
(2nd Report)
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Japanese code for ultrasonic testing in-service inspection, named JEAC 4207, allows inspection
through weld metal, in case that some factors, such as weld crown or other structures, disturb
scanning. The applicability of through weld metal inspection had been reported with BWR piping.
This paper will be technical basis of applicability of through weld metal inspection for PWR piping,
which is thicker and has factor hardens inspection. The data successfully shows the capability for
detection and sizing by through weld metal inspection.
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Table 1 Test Specimen

Type of | Diameter Crack Crack
weld [Thickness] | insertion | depth[planned]
method
Pipe/Pipe | 4B EDM Allowable Flaw ™,
(12.7mm) 10%t, 25%t, 50%6t
6B ScC Allowable Flaw ™,
o 25%t, 50%t, None
Pipe/Cast | (8 6mm) EDM™ | Allowable Flaw ™,
128 109%t, 25%t, 50%6t
(33.3mm) Fatigue™ | Allowable Flaw ™,
25%t, 50%t, None
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Pipe : SUS304TP, Cast: SCS14A
Crack aspect ratios : 0.15

*1:JSME S NA1-2008 [3] EB-2000
*2: Crack was given to the cast side.
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Table 2-1 Inspection method

Inspection Inspect through depo (weld metal)
method Pipe/Pipe Pipe/Cast
Conventional 2MHz 1MHz
(Shear) 70degree 70degree
Conventional 2MHz 2MHz
(Longitudinal) 60degree 70degree
Phased Array| 2or3 MHz 2 or 3 MHz
(Longitudinal) | 35— 70 degree | 35— 70 degree

Table 2-2 Inspection method (Probe spec)

Diameter Conventional Conventional Phased Array

(Thickness) (Shear) (Longitudinal) (Longitudinal)
4B 2K15A70 2K20X10LAD60 | 3K32X16(8X4ch)LAD
(12.7mm) 1K15A70 2K20X10LAD70 | 3K32X16(8X4ch)LAD
6B 2K15A70 2K20X10LAD60 | 3K32X16(8X4ch)LAD
(18.2mm) 1K20A70 2K20X10LAD70 | 3K32X16(8X4ch)LAD
10B 2K25A70 2K29X15LAD60 | 2K40X20(8X4ch)LAD
(28.6mm) 1K25A70 2K29X15LAD70 | 2K40X20(8X4ch)LAD
12B 2K25A70 2K29X15LAD60 | 2K40X20(8X4ch)LAD
(33.3mm) 1K30A70 2K29X15LAD70 | 2K40X20(8X4ch)LAD

Upper:Pipe/Pipe

Lower:Pipe/Cast
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Fig. 3 Framework
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(d) Conventlonal (Shear) (Plpe/CastF Fatigue)

(@ Conventlonal (Shear) (Pipe/Pipe)(SCC)

Fig. 4 Inspection result(Contd.)
Fig. 4 Inspection result
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Fig. 4 Inspection result(Contd.)
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(c) Phased array (Longitudinal)
Fig. 5 Defect detectability (Pipe/Pipe)(SCC)(S/N)
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Fig. 8 Defect detectability (Pipe/Cast)(Fatigue)(S/N)
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Fig. 9 Depth sizing (phased array)
(Pipe/Pipe) (SCC)
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Fig. 11 Length sizing (Pipe/Pipe)(SCC)
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Table 3 Depth Sizing RMSE(mm)

Pipe/Pipe Pipe/Cast

EDM SCC EDM Fatigue
o S B N N
Congrunap | 2 | 40 | 21 | 24
(Congiuanay | 2 | 25 | 11 | 22

Table 4 Length Sizing RMSE(mm)

Pipe/Pipe Pipe/Cast
EDM | SCC | EDM | Fatigue
(ongrugina | 59 | 120 | 00 | o1
(Congiudina | 3 | 101 | 86 | 99
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