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Modeling the Thermal Spray Process for the Formation of Surface Coatings using

the Stochastic Methods

A. Kamali A.R. Teymourtas M. Passandideh Fard

Abstract

In this paper, a 3D stochastic model has been presented to predict the coating thickness and porosity in a
thermal spray coating process. Different values of processing parameters were obtained. The model was
developed on the basis of prescribed rules in calculating the splat size during the impact of individual
droplets on the surface of the substrate. Due to the thermal stresses produced during droplet
solidification, splats were curled-up in the edge regions. This mechanism was assumed to be the sole
reason for the formation of parosity. The simulation was performed for a small section of the substrate.
The calculated thickness and porosity were found to be in good agreement with the experimental results
in this investigation, and with those already reported in the literature. The effects of different processing
parameters including the gun distance from the substrate, the gun speed as well as the amount of powder
feed rate on the coating properties were also investigated.

Key Words Stochastic model, Thermal spray process, Coating porosity, Coating thickness, Curl up.
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