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High strength low alloy (HSLA) steels demonstrate improved mechanical and anticorrosion properties 
when compared to plain  carbon steels. HSLA steels have succeeded to find their major applications in 
industries such as defense (gun barrel, turret), food, component manufacturing, wind tunnels, power 
generation, and water jet cutting, etc. There are significant  economic benefits to develop novel materials 
to mitigate the harmful effects of corrosion. At the same time, the corrosion challenges have also 
been addressed  using various kinds of inhibitors. The corrosion inhibitors are commonly added to the 
corrosive medium in order to reduce their aggressive attack on the materials to improve their inhibition 
performance. The smart corrosion protection leads to secure our natural resources, time, efforts, energy 
and will also ensure a safe operation. The aim of this research work is to study the corrosion behavior 
of high strength low alloy steel (APIX120)  in 3.5 wt.% NaCl solution containing different concentrations 
of diethylenetriamine (DETA). The electrochemical behavior of HSLA steel was investigated at room 
temperature using potentiodynamic polarization, electrochemical impedance spectroscopy (EIS) and 
weight loss techniques. In addition, the adsorption isotherm, activation energy and other thermodynamic 
parameters were calculated from the electrochemical results. The corrosion products formed on the 
surface of the steel were characterized using X-ray diffraction (XRD) and scanning electron microscopy 
(SEM). Furthermore, surface topography and surface roughness of un-corroded and rusted samples 
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were studied by atomic force microscopy (AFM) to elucidate the effect of the aggressive media on the 
corrosion performance of HSLA steel. Our study discloses that the inhibition efficiency of HSLA steel 
increases with increasing concentration of DETA in 3.5% NaCl solution.


