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Optimization of the parameters affecting the applied
properties of chromate conversion coating (allodine) by

response surface method
Mojtaba Forghani, Mohamad Reza Pakmanesh, Maedeh Sadat Zoei, Mohamad Chiani, Saeed
Asghari
Institute of Materials and Energy, Iranian Space Research Center

(Received 23 February 2022, accepted 18 October 2022)
Abstract
Chromate conversion coatings with anti-corrosion properties are used as coatings for external elements of space systems. The
three main properties of these coatings that are effective in aerospace application are: corrosion resistance, adhesion strength
of the coating to the substrate and abrasion resistance. In this paper, the parameters affecting these properties were
investigated and in order to optimize these parameters, the response surface methodology (RSM) method was used in
MiniTab program. Variable parameters are temperature, amount of refiner and amount of accelerator. The amount of
constituent material, reaction time and age time were considered constant for all samples. The corrosion resistance, adhesion
strength of the coating to the substrate and abrasion resistance are determined by salt spray test in 0.5% saline medium for
336 hours, Pull Off test and pin on disk wear test, respectively. The maximum amount of corrosion resistance obtained for
chromate coating which was 71.8% of the surface remind intact, with the combination of 4 g/lit refiner, 1.8 g/lit accelerator at
45 °C. The maximum amount of coating stress from the substrate surface was 1.2 M Pa, which was obtained in the amount of
4 gllit refiner, 1.8 g/lit accelerator and 35 ‘C temperature. The minimum weight loss due to abrasion was 0.2 mg, which was
obtained for coating with the composition 4 gllit refiner, 6 g/lit accelerator at 35 ‘C. Therefore, by increasing the amount of
accelerator and temperature, the thickness of the coating increased, and this increase to the optimum level increases the
abrasion resistance and adhesion strength of the coating, but when the thickness increases beyond the optimum, the abrasion
resistance and adhesion strength decrease.
Keywords: Chromate conversion coatings, Corrosion resistance, Adhesion strength of the coating to the substrate, Abrasion
resistance, Response surface methodology .
E-mail of Corresponding author: forghani.mojtaba@gmail.com.
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