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Development of High Strength and High Deformable Line Pipe for Ultra Low Temperature Usage

32 B &' s I3 2 Ew R B & g B ©t —
Eiji TSURU Takuya HARA Yasuhiro SHINOHARA  Genichi SHIGESATO
% F xR # T X % # + # E 2 =2 B ¥
Haruki IGARI Hidenori SHITAMOTO  Naoki DOI Nobuaki TAKAHASHI
b E5d

Bl ARVIEBERICKHZ 7)) —2EIXINFX—E L TORAHT XDIBEISAIZILERE & & D
EMICZTFETDIE, 515, ZOBAAPLKEBMICE TN T34 TEXT 30, NEHEL
PHITNY), WEBLEDHBREE &I EBD AN H D010, —40CHD & S LHBKEICTH
ELAW, 2D, EHLTHHE EELEVESEMEZ2ET2MENERESN -, SEHEHE &

ETBICH, EWREROXERFEE

BILT B3 ENEETHY, B

Bk eEE L HE O ITEN ¥E 2

FEFIREE T OEE BRI I 2L — Y a bR ERRE L L, ThICEDE, L7 X2IOER%EH

Al-EEeMEAVT, EEE
FEZEMRERR A X & AME DFRFEICKII L 7=

ENBEEBEREIET 2O OERBESHZMEHILL, BIKE

Abstract

Long-distance gas-transmission pipelines from remote areas sometimes traverse discontinuous
permafrost, and are subject to ground movement caused by repeated thaw subsidence and frost
heave. In this case, a strain-based design has been applied. High grade line pipe with excellent
deformability for strain-based design and excellent low temperature toughness is required. This
paper describes our progress in this field with regard to metallurgical design and development
based on a precise numerical simulation to analyze buckling behavior of line pipe with girth weld.
Optimizing chemical composition to suppress the addition of rare earth metal and establishing
TMCP conditions optimizing the volume fraction of composite microstructure were performed.
Nippon Steel & Sumitomo Metal Corporation has developed high deformable line pipe for stain-

based design.
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Radius change in girth-welded UOE pipe
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