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Waterdrop erosion of HVOF and PVD coatings
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Erosion phenomena are often observed on aircraft caps when flying in rain

or sand environments. Surface treatments can limit erosion effects. In this

context, a wide range of coatings have been achieved and tested to identify

the main erosion mechanisms associated with different technologies and

materials. The erosion resistance of coatings deposited on stainless steel

substrate has been appraised thanks to water jet pulsated device. To

analyze the influence of thickness and microstructure of films both PVD and

HVOF technologies have been used. Stainless steel coatings have been used

as reference and they have been achieved by both PVD and HVOF

processes. Then, tungsten carbide coatings deposited by HVOF have been

studied because of their good resistance reputation. Several coatings

obtained by magnetron sputtering were also been tested.

This study highlights that scratch test presents good correlation with erosion

tests. That is explained by the fact that coatings adhesion is an important

factor of erosion resistance. Concerning coatings obtained by HVOF, a lack

of resistance has clearly been showed during erosion tests. Their failure

mechanisms are based on a lack of adhesion and on internal porosities

which support cracks growth. By the other side, the PVD coatings represent

an important gain in resistance to cracks initiation. However, influence of

thickness has not been explained by this work and, moreover, results do not

show an influence of layer’s hardness on their erosion resistance.

Nevertheless, different mechanisms have been identified according to

coatings characteristics: the coatings can be removed revealing the

substrate surface, or can be pulled-out with the substrate’s grains.

Moreover, growth of fatigue cracks has been observed in coatings.
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