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Predictive approach for corrosion study of low alloy steel in a simulated coastal atmosphere
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Abstract

This article presents a predictive approach to study the corrosion behaviors of low alloy steel in a simulated coastal
environment using linear bi-logarithmic law. The corrosion mass loss was monitored to gain the transition of the
corrosion kinetics and Scanning Electron Microscopy (SEM) was used to observe rust morphologies. The results
showed that the kinetics of corrosion process of steel can be divided into two stages i.e. a higher rate in the first stage
and a lower rate in the second stage. Observations on rust morphologies revealed that the rust layer was thin and
porous in the first corrosion stage, but it became thicker and more adherent on the surface in the second stage.
This finding indicated the accuracy of kinetics transition of corrosion processes. Thus, the kinetics constant value from
each corrosion stage can be used with the modified linear bi-logarithmic law to provide the predictive information of

low alloy steel exposed to a simulated coastal environment.
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Figure 1 Corrosion Mass loss as a function of the number

of wet and dry cycle
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Figure 3 Cross sectional analysis of the rust layer on
low alloy steel at (a) 10 Cycle (b) 20 Cycle (c)
40 cycle and (d) 60 cycle
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Figure 4 Estimated corrosion rate from the predictive

approach
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