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Abstract

This work investigated the effects of heat treatments on the corrosion behavior of
low-carbon steel in Albian water, aiming to mitigate severe corrosion in water-
injection pipelines at the "Berkaoui” oil field. The experimental phase involved
subjecting the samples to a tempering treatment, followed by evaluation via Vickers
hardness testing, microscopic examination, and electrochemical polarization (Tafel)
in an accelerated acidic medium (2% HCI). The results revealed that increasing
tempering temperature leads to a gradual decrease in hardness and a reduction of
residual stresses, while improving the homogeneity of the ferrite-pearlite
microstructure. This structural evolution resulted in a significant decrease in both
the corrosion rate and the corrosion current density, achieving optimal corrosion
resistance at 500°C, thereby ensuring protection and extension of the service life of
oil pipelines.

Keywords: Low-carbon steel, Tempering, Electrochemical corrosion, Albian water,
Berkaoui



