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Abstract:

This study aimed to evaluate the effect of tempering heat treatment time on the structural, mechanical, and
electrochemical properties of low-carbon steel at a constant temperature of 400°C for different holding times (30, 60,
90, and 120 minutes). Optical Microscopy (OM), X-ray Diffraction (XRD), Vickers Hardness (HV) measurements,
and electrochemical tests were employed to investigate the evolution of the microstructure and corrosion resistance.
The results showed that increasing the tempering time reduced residual stresses and induced significant changes in
the microstructure and mechanical properties. Furthermore, corrosion resistance was improved compared with the
untreated sample. These findings confirm that controlling the tempering time is a key factor in achieving a suitable
balance between hardness, toughness, and corrosion resistance, thereby enhancing the performance of low-carbon
steel in various industrial applications.

Keywords: Low-carbon steel, tempering heat treatment, hardness, microstructure, X-ray diffraction (XRD), corrosion
resistance.



