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This study investigated the corrosion behavior of duplex stainless steel (S32205) fabricated using plasma
arc welding (PAW) and laser beam welding (LBW), followed by post-weld heat treatment (PWHT) and pilgering
processes. We evaluated the impact of sulfuric acid concentrations (5% and 50%) on corrosion resistance using
potentiodynamic polarization, immersion tests, and critical pitting temperature (CPT) measurements. Microstruc-
tural analysis showed that LBW produced narrower, deeper welds with finer grains and significantly lower oxide
inclusion fractions compared to PAW. In 50% sulfuric acid, LBW demonstrated lower passive current densities and
more stable passivation, attributed to its reduced inclusion content and suppression of local anodic dissolution.
PWHT restored the 6/y phase balance to approximately 50:50, enhancing corrosion resistance, while pilgering
introduced high residual stress and caused a y—-¢ transformation, resulting in decreased CPT and increased local-
ized attack. Weight loss in 5% sulfuric acid was negligible across all conditions, whereas in 50% acid, it increased
significantly for pilgered samples. These findings suggest that LBW, particularly with optimized PWHT, provides
superior corrosion performance and strong potential for applications in heat recovery steam generator (HRSG)
components of combined-cycle power plants.

Keywords: Combined cycle power plant, Heat recovery steam generator (HRSG), Duplex stainless
steel, Sulfuric acid corrosion, Laser beam welding
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CORROSION BEHAVIOR OF DUPLEX STAINLESS STEEL (UNS $32205) IN SULFURIC ACID SOLUTIONS: EFFECTS OF WELDING

PROCESS AND PILGERING
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Fig. 1. (a,c) FE-SEM micrographs of the tested samples, and (b,d) corresponding EBSD phase analysis in the WM: (a,b) PAW;

(c,d) LBW
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Fig. 4. Oxide inclusions observed in the weld joint region of (a) PAW and (b) LBW samples
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Fig. 8. Cross-sectional observations of the samples after pilgering + HT: (a) 5%, (b) 50% sulfuric acid
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