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Numerical Study of Metal Particle Behaviors and
Flow Characteristics in Flame Spray Process
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Abstract

The present study conducted computational simulation for multiphase flow in the flame spray coating process with com-
mercially available Ni-Cr powders. The flows in a flame spray gun is characterized by very complex phenomena including
combustion, turbulent flows, and convective and radiative heat transfer. In this study, we used a commercial computational
fluid dynamics (CFD) code of Fluent (ver. 6.3.26) to predict gas dynamics involving combustion, gas and particle tempera-
ture distributions, and multi-dimensional particle trajectories with the use of the discrete phase model (DPM). We also exam-
ined the effect of particle size on the flame spray process. It was found that particle velocity and gas temperature decreased
rapidly in the radial direction, and they were substantially affected by the particle size.
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