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18 Porosity variation with Reynolds No.
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On a Stochastic Model of Coating Formation in a Thermal Spray Process
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ABSTRACT:

In this paper, a 3-D stochastic modd is used to simulate the coating morphology in a
thermal spray coating process. The model is based on prescribed rulesin calculating the
splat size during the impact of individual droplets on the substrate. Due to thermal
stresses, the edge of the splatsis curled up. A new analytical mode isused for the curl up
mechanism. The curl up was assumed to be the sole reason for porosity formation.
Simulations wer e performed for a small section of a substrate on which alumina droplets
are sprayed. The computed thickness and porosity were found to be in good agreement
with those reported in the literature. In another simulation for aluminum droplets
impinging on a sted substrate, the results of the mode for porosity were found in the
range measured in experiments.

Keywords. Stochastic model, Thermal spray process, Coatngsity, Coating thickness

1- PhD Student, Department of Mechanical Enginggfierdowsi University of Mashhad
2- Assistant professor, Department of Mechanicajigering, Ferdowsi University of Mashhad
3- Assistant professor, Department of Mechanicaliggring, Ferdowsi University of Mashhad



