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Development of Undersea Linepipe Steel HSL450S

Xiao Hongguang' and He Daozhong’
(1 Technology Center, Hengyang Hualing Steel Tube (Group) Co Ltd, Hengyang 421001;
2 Metallurgical School, Hunan University of Technology, Zhuzhou 412000)

Abstract The Nb-Ti microalloying undersea linepipe steel HSL450S (0. 06C, 0. 40Cr, 0. 15Mo, 0. 02Ti, 0. 05Nb)
has been developed by 90 t EBT arc furnace - 100 t LF + VD - wire feeding - ®220 mm CC flow sheet. It was obtained by
analyzing 30 heats that [ O] was 35.2 x 10 ™® and [ N] was 78. 8 x 10 "%, The structure of steel was tempered bainite-pearl-
ite + polygonal ferrite. The mechanical properties of ®102 mm x 14 mm and ®168.3 mm x 8.7 mm tube of steel
HSLAS50S with grain size rating 10 ~ 11 met the requirement of standard of for undersea linepipe steel X60 and X65 grade.

Material Index EAF - LF + VD, Nb-Ti Microalloying, Undersea Linepipe Steel, Development

1 HESSE HSL450S M gt

BRELERMERER  SE MY
BEE, Bear W B v FORHBE S5 00 A1 R BT 11 A K
B W R, WAL F K. KPS 58, &
RE &R, B OR8> A 26 MoS k444, 3¢
Aabmerel

EHFRYL CO, AL, BB RS Cr, i

il SR FNAL NEUE, fRUE B ¥ [ AL} B, HSLASOS 4%

BRI 1,

2 30 t EAF HSLA450S $f/Mit R i7id 18
FFRRB SR EY, VD ERP A SR 22 x

107°, A& 68 x 10°°, $53% — R . P L BLAL

RRWHFT N 0.5 X, EFILBRKR. P EAS L

Ra,

1 HSLASOS ML/ %
Table 1 Chemical composition of steel HSL450S /%

C Si Mn P S Cu Ni

Cr Mo As Ti Sn Al Nb

0.06 0.21 0.85~1.10 =<0.010 <0.005 0.10

<0.10

0.40 0.15 <0.010 0.020 =0.010 0.040 0.05
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Table 2 Main technical parameters of high impedance AC
electric arc furnace

bz %

Rt 100
AR 20
THRBWETR/MVA 70
i 13/ mm 600

PHHB/mm 6 100
B ) /min 45
W15 A W/ min 58
WA/ (KWh - t~}) 320
AR (g 1) 1.8
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240 ~300 kg/,
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Table 3 Gas content in steel HSLA50S produced by 90 t

EAF - LF + VD - CC flow sheet, 30 heats /10 ¢
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o1 M) {2 B B 32.5 75.3
i E B 35.2 78.8

E: AP RLRM O nE HUMRGERE T,

4 @®102 mm x 14 mm HSL450S & 11

515 0612444V [EIR7E ©108 mm HLAH 5L K
®102 mm x 14 mm REESE ., FERBRI :HEP
mA—F—=RELE-H P nh— 5 EK RS
—KNBR-BIRAH,

Bl 102 mm x 14 mm A S B HEIRFEL 960
C 70 min &k +550 °C 90 min o] kK LA 3RS , Sk
Bk 12 B, B AHLU KK + SR + 2R +
OB EE, FE B XHL KR kN EE-2RL
K+ BB EMER, BB 10~11 H(E1),

XA R 19. Omm x 50mm R <, 33 47 R

B 1 HSLASOS $QE AYZE S 8k T FAk-Bk etk + BBk R ik

Fig.1 Structure of steel HSLA50S tube; tempered bainite-pearlite
+ polygonal ferrite
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Table 4 Mechanical properties of steel HSLA50S tube
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R_/MPa Ry ,/MPa R0.5/Ru A°/% 200 o -m<x

HSLAS0S 580~ 489~ 0.8~ 24.5~ 318~ 340~ 270 ~
HE 622 525 0.86 26.5 345 365 365

GB/T
= 450 ~ < =
9711.3- 535 570 0.92 18 =45, ¥ =260

2005

T » 423 GB/TI7600. 1-1998 #H K 5. 65./5, b 7 B o f 4 8.,
Pt 10 mm x 10 mm x 55 mm 4R

PLRAR, IR RE AR AR Wk 4,
5 it

(1) HSLASOS @A it A 2, TZLEH B,
PR RERK FREBLAARLEAESHHRE
Ko BIEKRE, WF iy S BEMK, REYETL
HBRYT .

(2)HSIAS0S ERIIFF &, WEHRTLEWHE
B RELRE X60 .X65 MRIRAET K, ABLEEE 10 ~
11 %, R BB

t £ pd.

1 W5, Rk, KAE AL XS6 AR LB BN M. MY,
2006,35(1) :43

2 BOBMHLE FOATT. BRAMEABRL(HIC) EREARS
B7. $4,2004,33(6) :20

3 OERR REG RESHERKRERETHNR XKL,
2002(2) :11

H K (1968-) 58, A TRIN, 1991 FEERFE,
WLZAF>=mIT R,

Wi H 31 :2007-06-18



