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Some common problems in duplex stainless steel welding in offshore oil and

gas engineering

Guangyao Xu
Offshore Petroleum Engineering (Qingdao) Co., LTD., Qingdao, Shandong, 266000

Abstract: Duplex stainless steel (a collective term for duplex stainless steel and super duplex stainless steel) has proved to be a very useful
material in offshore oil and gas engineering. Although biphasic stainless steel has a good welding record, there are still some defects that do
not occur infrequently and we should investigate and study them. The solderability of the base metal in the soldered condition usually leads
to inappropriate HEZ properties, the core of which is the limitation of nitrogen content. Welding heat input is a second concern because root
passes or many small passes tend to have a smaller portion of the heat input range, often leading to precipitation and or secondary austenite
formation in the welded metal. When nickel-rich filler metals (typically 9% nickel) are used, inappropriate post-weld heat treatment occurs.
Duplex steels are usually not subjected to post-weld heat treatment, but post-weld annealing may be required for replacement welding of
large component joints or castings. Specifications such as ASTM A790 and A890 require annealing at a minimum of 1040°C, and
manufacturers tend to use minimum temperatures close to this temperature. However, nickel-rich filler metals require higher temperatures

to dissolve the Sigma phase formed during heating to the annealing temperature.
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