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110SS

(1 2 435001)

110SS (/% :0.28 ~0.33C 0.20 ~0.30Si 0.60 ~1.00Mn <0.015P <0.005S 1.20 ~
1.45Cr 0.65 ~0.85Mo 0.01 ~0.05A1 0.01 ~0.05Ti 0.01 ~0.05Nb 0.01 ~0. 10V) ®325 mm x55 mm

BOF-LF-RH-CC-ASSEI rolling. BOF C=0.03% LF 3.0~4.0 RH =30
min <15<C 0.30 ~0. 50 m/min 880 C 650 C
<20 pm. 760 ~ 820 MPa o
11088

Development of Grade 110SS thick-wall Seamless Pipe which
Resistant to Cracking in H, S-Containing Environments

Li Yongdeng' > Peng Jun'® Tang Ke'* and Xiang Xin'
(1 Daye Special Steel Co Ltd; 2 Hubei Province Key Laboratory of High Quality Special Steel Huangshi 435001)

Abstract Developmental 110SS steel ®325 mm X 55 mm thick-wall seamless pipe ( /%: 0.28 ~0.33C 0.20 ~
0.30Si 0.60 ~1.00Mn <0.015P <0.005S 1.20 ~1.45Cr 0.65 ~0.85Mo 0.01 ~0.05A1 0.01 ~0.05Ti 0.01 ~
0.05Nb 0.01 ~0.10V) is produced by process of BOF-LF-RH-CC-ASSEI rolling. By controlling BOF end point C =
0.03% LF refining slag basicity 3.0 ~4.0 HR vacuum treating for =30 min CC steel overheating<<15 °C  continuous
casting speed 0. 30 ~0. 50 m/min steel pipe quenching temperature at 880 °C and tempering at 650 °C  the product inclu—

sion size is less than 20 pm.yield strength is 760 ~820 MPa at that time the thick wall seamless steel pipe meets the re—
quirements of hydrogen sulfide-proof.

Material Index 110SS Steel Resistant to Cracking in H,S-Containing Environments Thick-Wall Seamless Steel

Pipe
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Table 1 110SS steel pipe stress corrosion cracking ( SCC)
test requirements

~

85% YSmin 1 iIl ~ 1 IOKSI ~
110SS 6.35 644 720 h
2 API5CT 10 110SS
Table 2 Chemical composition control range for 110SS steel pipe of API 5CT 10™ standard and each company
C Mn Mo Cr Ni Cu P S Si v Nb
5CT  CI110SS <0.35 <1.2 0.25~1.00 0.4~1.5 <0.99 - <0.020 <0.005 - - -
Tenaris TN110SS 0.20~0.30 0.20~0.70 0.50~0.85 0.80~1.20 <0.20 - <0.010 =<0.005 0.10~0.40 0.01~0.10 0.01~0.10
BG110SS 0.20~0.32 0.40~1.00 0.50~1.20 0.10~0.80 - - <0.015 <0.005 0.10~0.50 0.01~0.10 0.01~0.10
TP110SS  0.25~0.32 0.60~1.20 0.10~0.50 0.55~1.20 <0.25 <0.30 <0.020 <0.005 0.10~0.40 - -
2 110SS ’
Ti:
110SS
. o
. 110SS
Mn.Cr. Mo+ Ni SCC 3
( 2) 56 . °
3
C.Cr. Mo
V.Nb.Ti N N
C 3.1
N C
Mn.Ni.Cu:
7
Mo: 20 pm SCC
o + —
Cr. Mo —LF —RH o
Nb:
. Cr. (1) .
Mo S<0.010% »
3 110SS
Table 3 Chemical composition control target of 110SS steel thick-wall seamless pipe
C Si Mn P S Cr Mo Al Ti Ni Cu Nb v B
0.40~ 0.25~
<0.35 - <1.20 <0.020 <0.005 1.50 1.00 - - <0.99 - - - -
0.28 ~ 0.20 ~ 0.60 ~ 1.20~ 0.65~ 0.010~ 0.010 ~ 0.010 ~
110SS 0.33 030 1.00 <0.015 =<0.005 145 0.85 0.050 0.050 <0.25 <0.25 0.050 <0.03 <0.002 5

0.32  0.28 0.95 0.010 0.003 1.40 0.83 0.035 0.035 0.18 0.18 0.01

0.01
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(2) C=0.01% (2)
0 o /
(3)LF /
3.0~4.0,
(4) RH <67 Pa = o
30 min N o
(5) 300 ~400 m Si-Ca
(6) 920 C +880 C
30 ~40 min 0 +650 °C +600 C o
3.2 110SS
C.S.P Mn. Cr 1 min/1 mm
5
®325 mm X 55 mm 110SS
SCC
HRC 10 . ’
5.1
’ ASTM A370
— —
®12. 7 mm 10 mm x 10 mm
— — o N N
1/2 4,
4 110SS
(1) ° Table 4 Mechanical properties of 110SS steel pipe
(2) o Ro.7/ R,/ Al 0cC
MPa MPa % /]
(3) <I5%C. 0.30 ~0.50 m/ 758 ~ 828 =793 =16 =70
min =0.2 L/kg 795/787/802  882/877/888  22.5/23.0/22.0 129/132/125
(4) 300 A/6 Hz 5.2
ASTM E18
(5) 1280 C 8 h <30HRC HRC
5 5,
4 5.3 SCC
ANSI-NACE TM0177-2005 A A
’ 645MPa( 85% YSmin) 720 h o
(1)1108S 758 6
MPa 828 MPa. 828 ~862 ’
MPa 6
89 110SS (1) 110SS
758 ~ 828 MPa HRC (%)
30 0.28 ~0.33C 0.20 ~ 0.30Si 0.60 ~ 1.00Mn <

0.015P <0.005S 1.20 ~1.45Cr 0.65 ~0.85Mo
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5 110SS HRC
Table 5 Section HRC hardness value of 110SS steel pipe
26.8 27.2 28.5 27.5 27.6 28.6 27.9 27.0 26.8 26.1 26.6 1.3
25.9 26.5 26.2 26.2 27.5 28.8 27.9 26.9 26.3 26.6 26.6 1.7
26.4 27.9 27.7 27.3 26.7 27.9 27.3 27.9 26.2 26.4 26.8 0.5
26.8 26.2 25.3 26.1 26.6 27.6 27.1 27.9 26.3 26.4 26.9 1.0

6 110SS
Table 6 Corrosion test results of 110SS steel pipe
( ANSI-NACE / /

/mm  TM 0177-2005) C MPa pH pH /h
6.37 A 21 ~27 645 2.70 3.81 =727
6.36 A 21 ~27 645 2.70 3.79 =727
6.36 A 21 ~27 645 2.70 3.84 =727

0.01 ~ 0.05A1 0.01 ~0.05Ti 0.01 ~ 0.05Nb
0.01 ~0.10V.

(2) BOF C=0.03% LF
3.0~4.0 RH =30 min CC <15
C 0.30 ~0.50 m/min 1280 C 8
h <20 pum

(3) 920 C +880 C +650 C

+600 °C

787 ~ 802 MPa 877 ~ 888 MPa
HRC <2 0%C =120]
NACE TM0177-2015 A A 85%
SCC o
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82B 280 mm x325 mm

20CrMnTi 150 mm x 150 mm
1500 mm x230 mm
Q345B 304 Cr.Ni
316, e,
N10276
ss5C
SCM435 ®12 mm

GH3625



