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Abstract

This research aims to provide a brief overview of the thermal spray coating
technique on stainless steel alloys, including the basic concepts and various
applications in this field. It also aims to study some mechanical properties
such as rotational fatigue, microscopic Vickers hardness, as well as cyclic
oxidation behavior of stainless steel alloy (AISI 416) coated with ceramic
powders consisting of (CoCrAlSi) as a binder coating and (N1,0; + AL,O3) at
different weight concentrations. The microscopic structure of the coating
layers was studied using scanning electron microscopy and energy dispersive
X-ray spectroscopy (SEM/EDX) techniques, which indicated that all coating
layers were distributed inhomogeneously along the alloy axis, with some
cracks, pores, gaps, and agglomerated particles in some areas of the alloy that
are mostly associated with undissolved and partially dissolved particles or
particles. The results also indicated that the heat treatment process led to the
inter-diffusion of a number of coating elements into the base alloy, which was
observed in the coated alloy (A;). The results of the examination using X-ray
diffraction (XRD) technique showed that the surface layer of the coating was
composed of many deposits and strong phases such as (Al,0;) and (CoSi0;)
in addition to some secondary deposits that belong to the (Cr,03) and
(Cr,N10,) phases, which is an expected result of the direct interaction between
the coating components and the base alloy at high temperatures during
coating. And heat treatment. The results of the cyclic fatigue test showed that
the number of cycles to failure gradually decreased with increasing the
applied stress for all samples, and all tested coatings reduced the fatigue life of
the coated alloys, except for the coated alloy (A,), which showed a significant

improvement in fatigue resistance, which increased by (11.717 - 57.540%)



when changing the value of the applied stress on the alloy within the range
(300 - 600 MPa), and the results of the study also proved that the coating
process for this alloy led to a varying increase in the microscopic Vickers
hardness for all coated samples, and it was found that the coated alloy (A5,)
showed the highest rates of microscopic hardness compared to the rest of the
samples; The improvement rate of this alloy was estimated at about (47.19%)
at the surface, compared to the uncoated base alloy. The results of evaluating
these coatings by the periodic oxidation method in air at a temperature of (900
°C ) showed that all coated samples showed good protection against thermal
oxidation conditions compared to the uncoated base alloy, but the amount of
this protection was variable depending on the type and concentrations of the
coating powders used. Alloy (A;) had a similar behavior to the base alloy, as
this alloy was exposed to a sudden increase in weight after which the alloy
suffered a rapid loss in weight. As for alloy (As), it showed the lowest rate of
weight change, which indicates that the coating layer maintained its adhesion.
As for the coated alloys (A)), (A3), (Ag) and (Ag), they showed different
protection depending on the homogeneity of the coating layer on the surface

of the alloy, and on the concentration of defects .
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