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Abstract

In this paper, results of simulational round robin test on residual stress prediction was provided. Welding
residual stress is one of the reasons for primary water stress corrosion cracking in PWR. Therefore,
quantifying the welding variables and defining the recommendation for prediction welding residual stress is
important. Through the round robin test, it is known that compressive axial and hoop residual stress occurs in
dissimilar metal weld and pre-existing residual stress distribution in dissimilar metal weld was affected by

similar metal weld due to short length of safe end.
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Table 1 Welding procedure specification for safetys-relief nozzle.

Pass Name Process size Current Voltage Trv. Speed
(Pass No.) (mm) (A) V) (cm/min)
Buttering _
(1-11) SMAW ¢ 3.2 125 25 5~10
DMW (1'303‘? GTAW b 2.4 140 12 5~10
Groove
(4~16) SMAW ¢ 3.2 135 25 5~10
(1'303‘? GTAW O 2.4 140 12 5~10
SMwW Groove
(4~11) SMAW ¢ 3.2 105 27 5~10

3. Round robin ali41 Zx}

Round robin 3141 F e 2 Uro] 89
th 1 2 Aol =Z/bA T Alo]e] o] F TS
L4 et FFSE S s e 2
b Aol e ek hmlE Alolo] FFEFEHEH

of F7h= FqE wel theH AF
FaAgel. 2 Al d@ FAE 49

31 % 324% g

31 13 814 Az

1 =} round robin a4 A] BE ZTpAbo A= <F
AME =5 T9, 442 A YA 2 A5 B4

’ =
Ko™ path A= W X7 A& 4
B olTu&&AT 7/ W Aied
25, path C © TTHFEHEHT 74 WUE
g A& 22 yepiyg

3y 2 AFUY ARSEL

oAt gol 1wz W F B 5 WY §
AR SRTOIAE A AFSYe] 2L
ZoAE 9% AR WA

=

Y o] A
2 7

nozzle

L4

(Alloy 8
nozzle :

o A s} 3rol
WA e e ow waew o

H
4 Bxe uudd. w9 95 13 3F

H

safety/relief] _

& W R

95 AFEL ey 9w
]

DMW
2/182) ER-308L

Safe End
F-316L Pipe

80




500 T T
partner A
400 - )
partner B
300 partner
200 partner D

partner E

Axial residual Stress (MPa)

| Nozzle

-400 Buttering . 1
(Clad) = ; HE - = Safe End
500 T P . p L1 [y h
500 .40 300 200 -0 0 0 20 3 40 50
distance (mm)
(a)
500 : .
| partner A
400 I partner B
300 - .. Groove partner C
F = e partner D
200 P
partner E

Hoop residual Stress (MPa)

- = SafeEnd |

500 40 300 <200 -100 0 w20 30 40 50
distance (mm)

(b)
. 2 Residual stress distribution at the inner surface
(a) Axial and (b) hoop stress

Fi

Q

32 2z A A
Round robin 1 2} &jX] o= F7ixEo] e dh
=Z Aol AR Fol7t Qg omz 2 2 FA 9
e BE Z7AE Emﬂ P& AHESFAi T
o] wrell Al = 1ak A2 Tt
Fig. 4(d) ¥ ()& == H(path A)ollA<]
WS UERATh aFlo Aol o] F W

(@) F 1A 1= =1 Z 1A
7 o]o ’J“Q‘X_]Ti%ou’i?

N xS Jp to gm e ofh p oot S

b

A=)

B
B3
M

>

HT 2

1.0

500
400 L partner A
= — partner B
"E 00 —— partner C
— 200 — partner [
vy -~
7 ——— partner I
z 100 pa
7
= 0
E] L
=
S -100
Z I
2 200
- =300
<
400 . . . :
| ~— inner surface outer surface —=
500 M B RN R | .
0.0 0.2 0.4 0.6 08
Normalized thickness
(@
GO0 T
i partner A
400 [ —pznrlncrﬂ‘.
L partner C
[ partner D
200 - partner E

200 b

Hoop residual Stress (MPa)

400

I -— inner surface

outer surface —=
H00 e L L

0.0 0.2 0.4 0.6 08
MNormalized thickness

(b)
Fig. 3 Residual stress distribution along the weld
thickness. (a) Axial and (b) hoop residual stress

Fig. 5 & path BolA 9 ¥758 2XE YEd
ko adol Aol o] o]FFHEAT IFeH
FEXE UYES A9sld s3u54d A9 4
2ogro]l & Wt fles & 5 vk

Fig. 6 < path C o4 9] IF7F&4 £EXE Wehd
th sEEEHEANY ARSY dxe &4 A
el Holde IFeY EExER A olFF
S8R He v AFsH BEXE YEhA
9o 5 U AR 45 diHelA 9 I
ool TSty oWow Aax HAwtdow
o] AT A5 Wk B9 Wil =
7pAE] whel QI e obE AFe o] HAs)
oo A= I F-& o] WA gt

81




Axial Residual Stress (MPa)

Fig. 4

Fig. 5

Hoop Residual Stress (MPa)
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