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API X80 Grade Electric Resistance Welding Line Pipe
with Excellent Low Temperature Toughness
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Abstract:

This paper introduces nature and characteristics of the X80 electric resistance welding (ERW) line pipe. Thick-
walled high strength line pipes are to be increasingly used for high pressure pipeline operation to improve the
transportation efficiency for natural gas and oil. To improve the material properites of hot coil for X80, the effects of
microstructure, chemical composition on strength and toughness were investigated. Based on the result, JFE Steel
has developed ultra low carbon bainitic ferrite steel with fine precipitates and no coarse pearlite and martensite by
applying JFE Steel’s thermomechanical controlled process (TMCP) technologies. Good balance of material

properties of base material and seam weld suitable for low temperature use was obtained.
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Table 1 Chemical Composition of the steel used

(mass%)

Steel | C Si | Mn P S Nb Others Pcm

A 10.06|0.25|1.62|0.01 |0.003/0.05| V,Ti,Mo |0.16

B 0.03]023]1.62 0014 0.002]005| »T-C% g5
Ni, Mo

Coil

Pecm=C+Si/30+(Mn+Cu+Cr)/20+Ni/60+Mo/15+V/10+5B
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Table 2 Girth welding test results

Welding Welding wire | Strength of | Heat input
procedure (Filler) weld metal | (Average)
. low H 100 ksi
SMAW: 9 pass (690 MPa) overmatch | 12 kJ/cm

Tensile test result

Longitudinal direction

Tensile strength: 697 MPa
Fracture: Base metal

SA85%TT & —20°C LA & HEE & i /é L 720
Table 2 [ZMEABEHEORKREZ R T HRABIIELERF
ZHELZVTAEWES L, BEEEEES— -7y T
e Lize T IRABRTLE 3 TR BT L X80 @
MR L. £/, REL LOBHETD RITF 2T
HERR SN TS,

43 fHBOFEEER

Photo 2 12754 7ORM B XUy — L BT OMMEE R
To BMIIMARL =T MV T VA beEEhn
NA=ZT4v 77274 MTH o7z, Photo 3 IZREM
®O TEM (ZE#E 7Bt BIGHRERT, XM =74 v
77274 MU N AL A K mICHA 5L TB D,
LRI RIS G- L TWb 2 L2V h b, Ld,

(a) Body (b) ERW Seam

Photo3 TEM mlcrograph of ERW body



IR TE IS BN 72 X80 e 7 1 ¥ /34 7

MABNN=F 4 PR VT VA b 2&TRnE—2 MRk
ThHoHIEND, ¥ IVE—IILT 3L F— 5l 2R
L7ztEZbN5,

%7z, Photo2 ¥ — AR HMBOBEL LS, AT
DILBH/N SV 2 MPHFET 2B DODIFIERL =T 4 v
727274 VHEMTHDZ D505 TIUIHRE TC
BRI L 725 RTH 05 212, AT X % Rk
DEHRBLOBEE L COFITMICE /3= M LD
MALE2MIPIMB L oo EZON5, T,
BHEBZEDIIIA =T 4 v 77254 VHEMERYRY T
FNVT T4 M EOMKESRAEHREZ & RWwzD,
IR S o TB Y, MEREE TouE L
TW/z,

5 BBbHYIC

CREIVE SN2 X80 5 4 /34 7% B I SHAK - &
FESE 7o 22X D RERIE L7z EM ST B VT,
WEE A3 EMAKRNR=F 4 v RV T ¥4 M E
Vo 7ol E R LT — L AR E L, 2oy
w & LT R 2 BIR L 2ikET & L, 2
DEBOI-DRS, T CARDORFE & B E L4 OB
i, LT oRREE1R7,

(1) 0.03% F T C #EIK L7281 B\ CHANMRRAL 3 2 24
WL H G 2 M L 7oA 5L, RS # 3L, Fo
HHIB X OBIURES I XD, Nb AT OB 5
LS =51 v 277254 PHEMMEEISEONS
Z e o T

(2) CAKIS 3 X OV - HIHI o @I L b, X80
DIRES X ORI BB & 4 3 2 A 05 5
N7z

(3) CIMFBETICL Y v — 2k FRELEMMRL LT
V—2EML B L ol YAV YV E—
PEIE —50°C LT T RFZETH - 720

@) MEABEZEIRARLTURTH D, BEHEFILTT
BER TR L, MR D MR STz,

NS OENTAREREIC X o T, RRTADNA

TIA VB E LTHEHMAOBHILRIFTE 5,

SEXH

1) Kawabata, F; Amano, K.; Tanigawa, O.; Hatomura, T;; Sujita, Y. Proc. of
11th. Int. Conf. on Offshore Mechanics and Arctic Engineering. 1992,
vol. V-B, p. 597-603.

2) Sugie, E.; Shiga, C.; Nakano, Y.; Amano, K.; Yoshimura, S.; Uesugi, T;
Kitagawa, M. 3rd Int. Conf. on Steel Rolling. ISIJ, 1985-09.

3) FEDEIEEA MEE Ta kR0 1997, vol. 10, no.6, p. 1431

4) Okatsu, M.; Kawabata, F; Amano, K. Proc. of the 16th. Int. Conf. on
OMAE. 1997, vol. 3, p. 119-124.

JFE $i#t No. 17 (2007 4E 8 H)



