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Synopsis :

High strength and corrosion resistance steel pipe and tubes contribute to the production
and the transportation of natural gas which is recognized as clean energy. High
strength and high formability steel pipe and tubes can reduce the weight of automobile
parts to save energy consumption. High Cr bearing steel pipe is used under wet CO2
environment without using any inhibitor that causes environmental pollution. HP13Cr
steel pipe can be used under wet CO2 and slight H2S environment. For line pipe usage,
12Cr steel that can be welded without preheat and post heat treatment was developed.
HISTORY tube with ultra fine microstructure which has the high strength, high
formability and uniformity of seam hardness has been developed by the
thermo-mechanical controlled processing (TMCP) in the newly developed warm
reducing. HISTORY tube can contribute to save energy by reducing the weight of

automobile parts and eliminating heat treatment before tube fabrications.
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High strength and corrosion resistance steel pipe and tubes contribute to the production and the transportation of nat-
ural gas which is recognized as clean energy. High strength and high formability steel pipe and tubes can reduce the
weight of automobile parts to save energy consumption. High Cr bearing steel pipe is used under wet CO, environment
without using any inhibitor that causes environmental pollution. HP13Cr steel pipe can be used under wet CQ, and slight
H,S environment. For line pipe usage, 12Cr steel that can be welded without preheat and post heat treatment was devel-
oped. HISTORY tube with ultra fine microstructure which has the high strength, high formability and uniformity of seam
hardness has been developed by the thermo-mechanical controlled processing (TMCP) in the newly developed warm
reducing. HISTORY tube can contribute to save energy by reducing the weight of automobile parts and eliminating heat

treatment before tube fabrications.
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Fig. 1 Well depth, temperature vs. oil and gas formation
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Fig. 2 Well conditions and developed products
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Fig. 3 Trends of requirements for linepipe
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Fig. 4 Transition of steam conditions in Japanese power plant
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Fig. 5 Effect of Cr content on corrosion rate of steel
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Fig. 6 CO, corrosion test result
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Fig. 7 CO, corrosion map
01 3 T T T T T
E 95 ki grade o HPi ]
- Open: No failure ]
% Soild: Failure 4 HP2 ]
u:é. 0.015— 2 » D 3
5 2 /A ]
e HP-2
2
|
& R \
= 0.()01E Wi - HP-1 E
g E
B
0.0001 1 L 1 1 L
2 25 3 35 4 45 5
pH

Fig. 8§ SSC test results for HP13Cr pipe
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Table 2 Chemical composition of weldable 12Cr
{mass%)

C Si Mn Cr Ni Cu Mo

11Cr 0.01 0.2 1.2 11 25 0.5 -

12Cr 0.01 0.2 0.4 12 5.0 — 2.0
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Fig. 9 CO, corrosion map for weldable 12Cr pipe
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Fig. 10 SSC test result for welded joint of 12Cr stee] pipe
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Photo 1 SEM images of HISTORY and ERW tubes
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Fig. 12 Mechanical properties of HISTORY and ERW tubes

(Steel: 0,196 C-0.8% Mn, Test piece: JIS11, 42.7 mmg X
2.3 mmt)
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Fig. 13 Hardness distribution of welded portion (Steel: 0.1%C-
0.8%Mn)

5h5W, HISTORY SRE R, TRARE CABRHEMME * itR T
WTERLAMTS 5,

Fig. 13 i, HISTORY % X @R B@EMED ¥ — LI O
ERTYD, BREEOL - L8R, EERRTREARERL L
BRMIZELCHEL, MIMISELY, —%, HISTORY SWED S
—AETR, BEGEERICL T, M2 ANAES B ERIUC D
254 bR RIBIZARL, B LRMLEARELES.

HISTORY 8% Tid, MEUCMEELTTS Z L2 <, ¥—A8OM
TiHEBHERIFICRAEE YD I LATRETS 5.

4.2 HISTORY SAEOSMY & @A

427 MK - BN

EBEELEREICIE, ERLoLpogRELskbeh T
A, Fh. DALY UOEDIE, BREHERANT, BE AN,
WMERLTEOMNBLERTII L BT shTnw3, —H, 8
ROWBRIT, —BEBCzaEmICH D, AEEMTE S RN
IHD=-XE/E-TND,

EeRA, BMIMED HISTORY #MEIX, 2ok —IIdL
TEWMTH S, 22T, HISTORY @EOQRMITII L L o5

Table 3 Mechanical properties of tested tubes (JIS11, 15mmg

% 1.8 mmt)
YS (MPa) TS (MPa) El (%)
HISTORY tube 530 575 32
ERW tube 480 509 18

Test specimen size:
15 mm¢ X 1.8 mmt
+Bending radius: 30 mm

Photo 2 Appearance of three-point bending test

HISTORY tube

ERW tube

Photo 3 Appearance of bent tubes compared with HISTORY
tube and ERW tube

Table 4 Mechanical properties of tested tubes (JIS11, 38.1 mm¢g

x 2.0 mmt)
YS (MPa) TS (MPa) El (%)
HISTORY tube 519 556 47
ERW tube 360 404 41
Bending die Test specimen size:

38.1 mmg x 2.0 mmt
Bending radius:

38.1 mm
Searn position: neutral

Benditig 'Pressure
direction die

Fig. 14 Procedure of stretch bending test
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Fig. 15 Variation of wall-thickness of HISTORY and ERW tubes

Reduction of wall thickness (t/t;)

'| Actuating rod
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Fig. 16 Procedure of bending fatigue test
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Fig. 17 SN diagram by bending fatigue test
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Fig. 18 Comparison of absorbed energy obtained by three point
bending test between the HISTORY tube and ERW tube
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