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Nowadays, CraCa-basad cermet coatings by HVOF process are widely recognized for their corrosion and ero-
sion resistance, particularly al high lemperalures. These coalings also offer the advantage of being lightweight
and exhibiting superior wear, corrosion and caviation resislanca in room applications. Their ightweight nalure
and high temperature capabilily make them an atlractive allernative to WC-based alloy coalings and hard Cr
plating coalings. The objective of this siudy s Lo develop opltimal CryCo-NiCr coatings by comparing different
feedstock maleriale, including feedstock with nanocrystalline and/or submicron szed CraCa phases. The focus
of the invesligation is on understanding the impact of feedelock fealures such as particle size, morphology,
and carbide sizes, as well as elidng abrasive wear condtions (specifically SIC grit size and working lead), on
the coating properties and sliding wear parformance. The results of the study indicate that the sliding wear
resistance of the CraCa-NICr coatings is highly influenced by the features of the CraCa carbides. The presence
of nano, submicron and few microns sized carbides in the coatings improves their density and hardnees, lead-
ing 1o & significant reduction in wear rates under lest condtions. Furthermore, the size of the abrasive SIC grit
on the counter surface plays a significant role in determining the siding wear behavior of these coatings. Based
on the analysis of the lesl data, the mechanisme behind the performance of the CraCa-NICr coalings have
been investigated and used o interpret their siding wear behaviors. A high microhardness in Ihe coaling is
considered a reliable indicator of high quality, Tul densily, and salisfactory wear resistance. This study has
identified and recommended optimized materials for improved coating properties based on the key findings.
These lindings conlribute to the understanding of the relationship between feedslock features, sliding abrasive
wear condRions, and the wear rates of HVOF-sprayed CraC:-NICr coatings.

1 Introduction

In the realm of matenal lailures, wear failure slands oul as a type of corrosion failure that causes surface
damage through the progressive removal of malerial. This damage occurs either due 1o the relative movementl
between swrfaces or contact with a substance. To improve the surface properties of wear and corrosion re-
sistance, hard chromium coalings have long been employed in various engineerning applications such as aer-
cspace, energy, transportation, oil and gas, and mechanical industries. However, the production of hard chro-
mium plating (HCP) irvoles the use of chvomic ackd solutions containing hexavalent chvomium and calalytic
aniens, which are known 1o be carcinogenic. As a resull, these subslances are now subject 1o sirict reguiations
imposed by new legisiations aiming lo address environmental poliution concems.
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Figure 1. llustration of functional charactensiics of cartede-alioy cermet coatings, specifically CriCa-NiCr coating. Ifs ex-
ceptional parformance can be attained within the ideal range, which depends on crucal factors like foedstock, carbide,
and service conditon. This = applicable for a thermal sprayed cermet coabing.



