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Duplex stainless steels have high strength and corrosion resistance. Recently, duplex
stainless steels have been replacing austenitic stainless steels because the longer lifetime of
industry plants is required. Despite using duplex stainless steels, critical incidents like water
leakage may occur due to pitting or crevice corrosion because of defects depending on the
manufacturing process. When duplex stainless steel is used for the piping and various other
apparatus, high quality welding is indispensable for the fabrication of joint parts. Most of the
previous research has focused on the chromium intermetallic compounds (especially Cr
nitrides), which precipitate in heat affected zone of the duplex stainless steel. Therefore, to
resolve degradation mechanism in corrosion resistance and to improve reliability of duplex
stainless steels was investigated in this study.

Corrosion progresses In some actual environments were investigated by immersion,
electrochemical test, water inspection, Scanning Electron Microscopy and Electron
Dispersive X-ray Spectroscopy. Critical preferential corrosion in harsh environment did not
occur in normal and super duplex stainless steels, and lean duplex stainless steel occurred
more severe corrosion progress compared with austenitic stainless steel. In addition,
microbiology may accelerate corrosion progress in normal duplex stainless steel.

Electrochemical Atomic Force Microscopy and Auger Electron Microscopy detected Cr
nitrides in grain boundary of rolled lean duplex stainless steel and preferential corrosion
initiated surrounding Cr nitrides. This research revealed the match between preferential
corrosion site and Cr depletion area. In addition, a lot of Cr nitrides precipitated in ferrite
phase of cast normal duplex stainless steel and degraded corrosion resistance.

Closed system like pipe and apparatus in desalination plant is required to control anodic
electrode potential because of generation of Cl, gas. The condition of impressed cathodic
protection was considered in laboratory and the effect was examined actual seawater. Lean
duplex stainless steel with application of impressed cathodic protection under limited
condition improved corrosion resistance and the resistance is equal to normal and super
duplex stainless steel.

Finally, engineering control direction of duplex stainless steels was proposed on
consideration of degradation mechanism from the experimental results and protection
methods.
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