Evaluation of Immersion Time Effects on the Corrosion Resistance of Chromized
layer on 430 Stainless Steel in 1M HCI Solution
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To enhance the application of 430E stainless steel in corrosive and aggressive
environments, a doped Cr-rich layer of 24 pum was performed on 430E stainless steel
through pack chromizing. The analysis was deposited by using electrochemical
impedance spectroscopy (EIS) in an aggressive HCI solution, over varying immersion
times (0, 1, 4, 6, and 8 days) at ambient temperature (25 +1 ° C). Morphology and
corrosion products were assessed using electron probe microanalysis (EPMA). The
results of potentiodynamic polarization analysis indicate that the corrosion resistance of
the Cr-layer decreases with increased immersion time. Despite this, the corrosion
potential (Ecorr) became more positive after 8 days of immersion in 1M HCI solution,
suggesting the formation of a protective corrosion product layer. Usually, higher Cr
concentration could move the corrosion potential to a more positive direction indicating
surface’s resistance. EIS measurements revealed that samples with shorter immersion
times (0, 1, and 4 days) exhibited higher charge transfer resistance and better corrosion
resistance. The chromizing process ensured corrosion resistance, particularly during the
initial immersion period, and maintained the stability of the chromized layer for up to 6
days post-immersion. Although corrosion resistance seemed diminished after 8 days, no
substantial amounts of oxidation products, contaminations or severe layer degradation

were detected by EPMA analysis.
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