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Effect of Nitrogen Distribution on Pitting Corrosion Resistance in High Power LASER
Welded Duplex Stainless Steels

Tomohiko Omura, Takahivo Kusuma, Takeo Kuvpo, Tomotaka Havasui, Yoshiyuki Marsunro and Toshihiro Hikma

Synopsis :

Microstructural features and pitting corrosion properties of duplex stainless steel weld metal have been studied by

means of 25kW CO, LASER welding process without filler metals from viewpoints of nitrogen distribution and nitrides
precipitation. Two types of pitting mechanisms have been clarified depending upon the cooling rate of the weld metal.

One is the local nitrogen depletion in the ferrite phase, Wwhere pitting occurred, due to the migration of nitrogen from
ferrite to austenite when the cooling rate was higher. Pitting resistance was improved by supersaturated nitrogen in
the ferrite phase when the cooling rate was extremely high. These behaviors could be explained by the calculation

based on nitrogen diffusion.

The other is Cr depletion due to chromium nitrides precipitation in the ferrite phase when the cooling rate was not so
high. The composition was Cr.N, which lowered the pitting corrosion resistance, although CrN precipitated when the
cooling rate was higher, which did not affect the pitting corrosion resistance.
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Table 1. Chemical composition (mass%).

C Si Mn Cr Ni Mo W N

22%Cr-0.14%N } 0.017 | 0.47 | 1.64 | 21.85| 5.20 | 2.70 - 0.135

25%Cr-0.27%N | 0.018 | 0.36 | 0.44 | 24.42| 6.36 | 3.27 | 2.11 | 0.267

Table 2. Welding conditions.

Thickness of the plates (mm) 4~9
LASER power (kW) 20
Welding speed (m/s) 0.017 ~ 0.133

Shielding gas He
Post weld heat treatment 1323 ~
temperature (K) 1373
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Fig. 1. Optical microstructures.
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Fig. 2. Effect of cooling rate on austenite content in
the weld metal.
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Fig. 3. Effect of cooling rate of the weld metal on
pitting potential.
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Fig. 6. Extract replicas of Cr nitrides in the weld metal.
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Fig. 7. Effect of cooling rate of the weld metal on
CrN/(CrN+Cr,N) ratio.
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