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Plasma Spray (SPPS) method was first identified and manufactured by exploring the relevant sources and
contained information. Then, aluminum oxide coating was applied to the substrate with MCrAlY bond coat using
the set-up. Further, a solution of aluminum sulphate with the concentrations of 0.5 and 1 molar was prepared
and used as a precursor injected into the plasma plume in order to evaluate the effect of the precursor

Keywords:

SPPS, concentration on the coating microstructure. The results revealed that the alumina coating obtained from the
Set Up, more diluted precursor had a more porous structure than its counterpart, and its microstructure contained some
Alumina, bubble-like fractured shells as well as small spherical particles. However, the coating obtained from the precursor

Fractured Shells,

with higher concentration was found to be denser mainly due to the phenomenon occurring during the deposition

Precursor through the SPPS process. The XRD analysis yielded similar results for both coatings where the a-Al,O; was

the predominant phase in the coating.
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1. INTRODUCTION

Alumina coatings made from thermal spraying have a
wide range of applications [1, 2]. Ideally, the heat-stable
phase of a-ALOs is essential in most applications;
however, it is often not achieved through a variety of
conventional thermal spraying techniques including
plasma spraying, even if the feed powder is pure
a-Al,O; [2-4]. Plasma spraying is widely used to
precipitate alumina coatings [4-6].

Recently, the plasma spray deposition method, called
Solution Precursor Plasma Spray (SPPS), has been
developed to produce durable Thermal Barrier Coatings
(TBC) with low thermal conductivity. In the SPPS
process, instead of feeding the ceramic powder used in
the conventional APS methods, the spray droplets of
either aqueous or non-aqueous solution enter the plasma
jet directly.

Alumina coating was created in this research through
the SPPS method using a relatively inexpensive
material, i.e., aluminum sulfate, on a stainless steel
substrate, and its properties were investigated.

2. MATERIALS AND METHODS

The substrate samples were prepared from the AISI
304L stainless steel sheet with the thickness of 3 mm.
prior to the process, the samples were first washed with
acetone and then degreased and sprayed with alumina

abrasive particles with a mesh of 24 to decrease the
surface roughness by about 5-10 microns. The powder
used to create the bond coat is generally referred to as
the MCrAlY. The boan coat with the thickness of about
70 microns was then applied using Atmospheric Plasma
Spraying (APS) with an FAMB.

To create the top layer of alumina on the substrate
surface, the aqueous solution of aluminum sulfate with
a purity of 99.99 % made by Sigma Aldrich Company
was used as a precursor with the concentrations of 0.5
and 1 M.

3. RESULTS AND DISCUSSION

Figure 1 illustrates the SEM images of the created
alumina coatings through the SPPS using aluminum
sulfate precursors with the concentrations of 0.5 and
1 M. In this Figure, the thickness of the bond coat is
about 50 microns. The results from the structural studies
and phase analysis of the formed alumina coatings
indicate that the bond coating has no effect on the
coating properties. In this regard, the future study will
put its main focus on the application of the bond coat
with the desired quality to evaluate such properties. The
thickness of the alumina coating in both samples is
approximately 180 microns. The most obvious
difference observed in the images of the two samples is
the more porous structure of the alumina coating created
with a lower precursor concentration (0.5 M) than that
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of its counterpart. As a result, the structure of the coating
formed from the precursor with the concentration of 1
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Figure 1. SEM images of the alumina coating created through the SPPS method using the aluminum sulfate precursor with the
concentrations of (a) 0.5 M and (b) 1 M

4. CONCLUSION

The equipment designed and fabricated for the SPPS
coating proved to be a success in the performance test.
Consequently, Aluminum coating with the thickness of
about 180 microns was formed on the substrate surface
using aluminum sulfate precursors with the
concentrations of 0.5 and 1 M.
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