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Evaluation of the wear behavior of Co-P coatings to replace the

destructive hard chrome coating in the aviation industry
Abstract

In this study, Co-P coatings with different amounts of phosphorus and different micro structures were applied with direct current on the plain
carbon steel substrate. The wear properties and hardness of these coatinﬁs and the effect of the current density on the amount of phosphorus,
morphology and the micro structure of the coatings were investigated. Then, hard chrome coating obtained by electroplating method and Ni-P
coating obtained by electroless plating method were prepared to compare their mechanical and wear properties with Co-P coatings. Also, the
effect of heat treatment on the microstructure, hardness and wear properties of Co-P and Ni-P coatings was studied. The results showed that
heat treatment had a positive role in improving the hardness and wear properties of the samples of these coatings, so that in Co-P coatings, the
hardness increased from 465 to 523 Vickers for Nanocrystal coating and from 490 to 756 Vickers for nano-amorphous coating. However, the
wear resistance of these coatings has gone down with the increase in phosphorus, which is due to the change in the wear mechanism of the
coating resulting from the increase in phosphorus. As a result of the deposition of intermediate phases CoP and Co2P, the wear resistance of
Co-P coated samples with a nanocrystal structure is higher than that of samples with a nano-amorphous structure. Overall, the wear resistance
of Co-P coated samples is higher than that of hard chrome and Ni-P coated samples.

Keywords: Co-P coatings, hard chrome coating, wear resistance and nanocrystal.
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