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Localised Corrosion Behaviour of UNS K32045 in Chloride Solution
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In this study, the time-dependent localised corrosion behaviour of UNS K32045 steel in 3.5 wt% NaCl solu-
tion was investigated using potentiodynamic polarisation, immersion testing, optical observation, SEM-EDS,
and Raman spectroscopy. The microstructure mainly consisted of tempered lath martensitic structure with
lath packets distributed across the observed surface, providing heterogeneous sites for corrosion initiation.
Potentiodynamic polarisation revealed a continuous increase in anodic current without an active-passive tran-
sition, with a slope change near —0.40 V.. This response indicated that the anodic behaviour was associated
with the initiation and propagation of localised corrosion in a chloride-containing environment rather than
activation-controlled dissolution. Immersion tests showed that mass loss increased with exposure time,
although the increase was not constant. The increase was relatively large during the early stage and became
less pronounced after longer immersion in the solution. Optical observation revealed that corrosion products
formed and became more widely distributed over time, progressively covering the exposed surface. SEM-
EDS analysis showed that corroded regions were partially covered with rough, porous corrosion products
containing oxygen and chlorine. Raman spectroscopy confirmed that the surface products consisted of mixed
iron oxyhydroxides. These results demonstrate that localised corrosion and corrosion-product accumulation
developed concurrently with immersion time on the exposed surface.
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Fig. 1. Optical micrograph of UNS K32045 steel
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Fig. 2. Potentiodynamic polarisation curve of UNS K32045

steel in 3.5 wt% NaCl solution. SSE: saturated silver/silver
chloride electrode
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Fig. 3. Change in mass loss per unit area of UNS K32045
steel with immersion time in 3.5 wt% NaCl solution
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(c) 168h

Fig. 4. Surface appearances of UNS K32045 steel after immersion in 3.5 wt% NaCl solution for (a) 0 h, (b) 24 h, and (c) 168 h,
observed without removal of corrosion products. Scale bars: 10 mm (top row), 1 mm (middle row), and 200 pm (bottom row)
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Fig. 5. SEM Secondary electron image and corresponding EDS elemental mapping images on UNS K32045 steel after
immersion in 3.5 wt% NaCl solution for 24 h
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Fig. 6. SEM secondary electron images of the surface of UNS K32045 steel after immersion in 3.5 wt% NaCl solution for 24 h:
(a) an area where metallic lustre was partly retained with localised roughening and sparse corrosion products, and (b) an area
where the metal surface was no longer visible and was covered by a porous corrosion-product layer; (¢c) Raman spectra

obtained from the areas shown in (a) and (b)
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