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The efficiency of plasma spraying technology and the quality of the
applied coating depend on the properties of the applied materials
and the characteristics of the plasma flow [1–3]. This work is de-
voted to the development of a two-dimensional mathematical model
of heating of fine-dispersed in thermal plasma flow. The developed
model is based on the equations of thermal balance, gas dynamics,
and particle tracing. Consideration of heat and mass transfer pro-
cesses as applied to sputtered particles is simplified when the latter
are represented as spherical bodies. In this case, description of heat
transfers of heated powder in thermal plasma flows and do plasma
jets is possible with application of criterion formulas [1], analysis
of which is presented in this work. Particle motion in plasma flow
can be described by using Newton’s second law and taking into ac-
count all forces acting on the particle:gravity, aerodynamic acceler-
ation, thermophoresis, attached mass, Archimedes, Magnus, Basse.
The paper presents a numerical analysis of different particle veloc-
ity response time models for calculating aerodynamic acceleration
(Stokes model, Schlieren-Neumann model, Hayder-Levenspiel model
and standard aerodynamic drag correlation) and presents applica-
bility limits, also based on experimental results an expression for
calculation of drag coefficient of spherical Al2O3 particle is proposed.
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