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Abstract

Laser Additive Manufacturing was used to fabricate AITICrFeCoNi high entropy alloy
and the corrosion properties of the alloy were investigated in 3.5 wt% NaCl solution.
The tests were conducted via potentiodynamic polarization at room temperature in a
three-electrode cell system with a platinum wire as the counter electrode, Ag/AgCl as
the reference electrode and the high entropy alloy as the working electrode. The
electrochemical parameters; polarization resistance and corrosion rate were
determined. These parameters help decide the corrosion resistance capability of the
alloy. A model was developed using response surface methodology, and central
composite design tools as an optimization method. The experimental and theoretical
data using design of experiment’s analysis of variance were used to predict the
optimal corrosion properties and determine the relationship between the laser
processing parameters and the corrosion behaviour of the alloy. The electrochemical
tests were carried out on samples fabricated from the set of parameters; laser power
and scanning velocity varied between 1400 and 1600 W at 8—12 mm/s derived from
previous studies. Results from the model showed that the optimum laser parameter
to yield the best corrosion properties in the 3.5 wt% NaCl medium was at 1500 W
and 10 mm/s, with a corrosion rate of 0.003445 mm/yr and polarization resistance
0.00255 O.cm(sup-2). The theoretical and the experimental data were in good
agreement which shows that response surface methodology is an effective tool for
modelling and optimizing the high entropy alloy’s properties.
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