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Microstructure and properties of plasma sprayed ceramic

coating on silicon steel surface

Abstract

Plasma spraying is a thermal coating process in which a plasma arc driven
by a direct current is used as a heat source, and it is necessary to produce
a coating by spraying heat—-softened particles onto a substrate. The sprayed
particles are typically in powder form which is injected into a plasma flame
to heat to a high temperature. The particles are accelerated and then advanced
to the surface of the material where they rapidly cool to form a coating. In
this paper, silicon steel plate is used as the base material, 60% Al,0,-TiO,
is selected as the spraying material, and four different current sizes of 6004,
6504, 700A and 750A are used as the variable parameters for plasma spraying. The
microstructure of the spray coating was observed. The microhardness of the
cross section of the coating, the porosity of the coating, the bonding strength
and the thermal shock performance were tested and analyzed. Finally, the
process parameters were analyzed to obtain the optimal process parameters.
The experimental results show that the coating prepared by plasma spraying
on the surface of silicon steel exhibits different thickness, porosity and
microhardness depending on the process parameters. The coating structure is
dense and granular, and the microhardness of the coating is the highest.
1165. 43HV, the maximum thickness is 59.6 bm, and the bonding strength between
the coating and the substrate is high. After analyzing and calculating the
experimental results, it is found that the larger the current during spraying,
the better the performance of the coating and the higher the hardness. After

the experiment, the best process was found to be 750A current spray.
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