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Abstract

This study aims at manufacturing SA welded API-X70 line-pipe with sour gas resistance. A pipe was
manufactured by JCO bending process and SA welding using the API-X70 plate guaranteed HIC resistance.
SA welded pipe was expanded in order to reduce the residual stress. The evaluation of a pipe for resistance
to HIC and SSCC were performed by the RS D 0004 and RS D 0005 standards. For verification that a
pipe has acceptable resistance to HIC, fullscale test was carried out. Results showed no cracking for the
HIC and SSCC.

Key Words : API-X70, JCO(J-ring, C-ring, O-ring) bending, SAW(submerged arc welding), HIC(hydrogen
induced cracking), SSCC(sulfide stress corrosion cracking), Fullscale HIC test

ghol glo]ZojlA ¥Ysl= HIC #E7]7-E olv] 2

1. M = 1 nke} o] A Froliel dEA(HoS) 7
a3k ALo7kA(sour gas)’t Fa0l(H+)= 2
A5 wiFFe nzZz2 {1 Zolrl HA Zojx| 4, A7), olHdt E7lAl AAVE wE2EHW AU

LAz A7 o] HolAa it Iﬂrﬂ}/ﬂ FF Fe T 7AW F3E, FRE FAaAAs Gk 9
S =ol7] Y5le] YA Fo|Ze} m 8 te] 7 WEE f9E. AR Gk F49
T7F F7keka vk w@k o] F2 A= A duUAZE 22 AilE HESIAE(ER
gt A 3 HAVEE & EEE FH 5 f MnS) FH FJAE FLEAR Agsie] AT
B (sour gas HoS) 7t Bo] 3hfrg]o] M°1 olE TdFor wAsPY = 2
Fale g0l go]ZTE= 4 /774 (hydrogen induced MnS 7HAIEClY vl Al AtskE JHAE &
cracking, HIC)®] A 9@/do] EolAW, ol& ¢ o] MAHe R 2Agab, Zgh 2S5 met dEo] 3
AM O = JAA 543 o = HIC 2 8SeC AHo] AN YepdT,

i

O

(sulfide stress corrosion cracking)® A3Ae] £ /A7t 58 AFAedA HIC ¥ SSCC7F &
FH I Yop?, At t1E AlnE R F 7] "l AEE &

This is an Open-Access arficle distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Welding and Joining, Vol.32 No.5(2014) ppl-6
http://dx.doi.org/10.5781/JWJ.2014.32.5.1



2 3 F-A -0l FA

A2 AR sARe] UraglEes) 194 S

91 Shol g 94 A A4 7120l o
H7IA| ZAL 714

(e}
52 HICS SSCCe| Aol =1

A 5o 958 gl golz g AAE MNds] 9s
of AAEGolr BTE fa, MAE L HY A7)
& a8 7FEAE ZlEe] MEsEa g a2 A
FEw 7]Fo g Wd7t 10ksi® 170%st §a g9le
FEIE 120ksiF7H AEHJTH Basq %}6)

7&_'% /\;H al 53]47h},] HIC :—,Lod x}-sl/ﬂ H=
NACE TM 0284 74 Adoz Fasie]” Jag -%J_
Aol HIC 78 A BHIEdtn sAw 4
dHo g Az A SHFolM HIC #do] AT
A g, 7 daAFol HIC dge] BAstke 73
71 itk ol2fd Yl =
g iy Ee E2WlY 5o AWES T, ou

g og st dae] HIC Agsgdo] Ashett
al -—Hi-j’—?l‘ H]’ M"/}B).

e Az o] S8k g Mg o] Frlst

T HIC Aol AsleA] go 9), NES
o wWE HIC A3 H71E Falo] Slsiit?.
gla FAEAe] S A aAdEE HICZ %
AR S F ot A osle] FAFo|

Qo] WA 5 gleka SAet?.

-

o=

qul h

B4 Eaje] Al 294 BE $AEoloF & A
olet ekslel 2ol FHBA
z‘g_ [e)

g HIC Alde Ao
A Rl wep Fdo] thEA A3
2 oA AFH 3 Al FE S EC] U2 H¢
= E 2= 01‘;}10)

mEbA] 2 Ao daAle FAEE B8k
HIC/SSCC EAo] 573t A4#e JCO Mgy} SA &
AL Bt Az, Al 2ALL] HIC/SSCC

=
54 2 ZF 2AYY HIC A= Aldstd

2. &

-

b
21 L2H =

2.1.1 & 48

AV HIC Aol BEg=o] e 25.4mm
719 API-X70 S JCO(J-ring, C-ring, O-ring)
ZY2 Wig A1) (7,5008) & ©l83std AEel 762mm
(30inch)¢l Folxzg AFPAZ}t, JCO= Fig. 1°l
Holule} o] #a FEE FES JA BYeE AF
T OE W CA BgoR Adsta, HE O Y

432

O <&

Fig. 1 JCO pipe forming process
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Fig. 2 Pre-bending process of edge area

Fig. 3 CAD modeling for JCO bending
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Table 1 Mechanical properties of API-X70 pipe

TS ‘ YS Hardness CVN energy

MPa Hv (10kg) (J/-20C)

50 60 70 80 50 60 70 80 50 60 70 80
Heat input (kJ/cm)

Fig. 4 Charpy impact energy of SA weldments with
heat input

REEH: - A5t 53248 59, 20144F 104

Weld | Base | Base | Weld | HAZ | Base | Weld | Base

624 | 623 | 552 | 217 | 186 | 200 84 428
~628 | ~655| ~616 | ~223 | ~196 | ~228 | ~121 | ~437
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Fig. 6 Residual stress of after SA welding and
after expending
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Fig. 7 SAM images of specimens before HIC test
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Fig. 8 SAM images of specimens after HIC test
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