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Development of High Chromium Stainless Line Pipe
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Abstract

There is an active demand for corrosion resistant line pipes which have intermediate properties and price
between a low alloy steel and a duplex stainless steel. To cope with this, a material based on 9 to 13% Cr
steel for the corrosion resistant line pipe which has a good field weldability, has been developed. The basis of
designing this material is that carbon content is made lower than 0.02% and the nitrogen lower than 0.01%, an
amount of chromium and molybdenum is added to satisfy both CO,-corrosion resistance and SSC resistance,
and some austenite forming elements are added to obtain the complete martensite structure. Further, it is
indispensable to increase in the adding amount of nickel to obtain a higher toughness at the heat affected zone,
and to add a certain amount of molybdenum to avoid embrittlement by PWHT. On the basis of the guideline
above mentioned, materials can be successfully designed which are applicable corresponding to the
environmental conditions in which these materials are to be used. They can be welded without preheating, and
their mechanical properties at the portion of welded joints are good.
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Material A | Band C

Welding method

GMAW

GTAW

GMAW

SMAW

Welding material

0.02%C - 7.3%Ni - 24.5Cr -

Duplex, 329N

3.1%Mo - 0.19%N

Duplex lab. prod

0.03%C - 8.0%Ni - 26.5%Cr - 3.3%Mo - 0.2%N

Groove shape V shape, 60° U shape V shape, 90° V shape, 90°
Pre-heat None None None None
Heat-input 1.5kJ/mm 1.3kJ/mm [.4kJ/mm 1.5kJ/mm

Inter pass temperature

Lower than 150°C
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Type Welding material | Welding method (MPa) (MPa) Failure location Fusion line Imm
A Duplex GMAW
Duplex GTAW 259%
B Duplex GMAW 535 710 Base metal 83
Duplex SMAW 547 644 Base metal 88
C Duplex GMAW 545 699 Base metal 111
Duplex SMAW 582 680 Base metal 163
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CO;, pressure 0.4MPa 0.4MPa 4.0MPa 4.0MPa SRR
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stee 007 01 0.107 2) Ume. K., Seki, N., Naganawa, Y.. Hyodo, T.. Satoh, K., Kuriki, Y. : Corrosion
Csteel 0.009 0.018 0.198 86. Paper No.155. NACE, 1986
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Ci- Pu,s |Balance| Stress
pH Result
(ppm) (MPa) | gas | (MPa)
Formation water |68 000| 4.5 0.004 | CO, 565 |[No SSC
Condensed water | 1000 3.5 0.004 | CO, 565 {No SSC
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