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Abstract

In this research work, the aim is to develop a new kind of coating composition comprises of a multi-dimensional ceramic material reinforced in a ductile nickel base matrix. Alumina oxide (Al2O3) and Titanium oxide (TiO2) was selected as a reinforced material in micron size and in nano size, which further mechanically mixed in nickel based matrix by high speed planetary ball milling machine. The nano size of Al2O3 is achieved after 40 hour of ball milling process whereas. Nano size of TiO2 is achieved after 18 hour of milling process. The prepared compositions of the coating (Ni-40Al2O3 and Ni-20Al2O3-20TiO2) powders were developed on commonly used turbine steel material CA6NM steel. Scanning electron microscopy test, Electron emission dispersive test, and X-ray diffraction test was conducted for the characterization of the prepared composition as well as sprayed developed coating. Subsequently, mechanical characterization was done by microhardness tester, surface hardness tester, and porosity analyser. The observed values have been reported in this paper. The erosion performance of the developed coating was evaluated on the non-circulating type erosion test rig. Results shows that the multi-dimensional ceramic reinforced coatings are very effective for the mitigation of the erosion wear.
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