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Prenos toplote i brzine čestica plazme na čestice praha u plazma sprej procesu na atmosferskom pritisku
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Sažetak:
Za uspešno deponovanje praha i dobar kvalitet deponovanih slojeva od bitnog značaja je ravnomerno injektiranje praha u mlaz plazme, prenos toplote i brzine čestica plazme (jona i elektrona) na čestice praha i temperatura i brzina istopljenih čestica praha pre sudara sa podlogom. Za svaki tip praha u zavisnosti od raspodele granulacije čestica (µm) i gustine (kg/m3) je neophodno odrediti količinu dotura praha (g/min) u plazmi za definisane protoke gasova (l/min), tipove plazma gasova (Ar, He, H2, N2 ili njihove mešavine) i nivoe snage (kW). Da bi došlo do prenosa toplote i brzine čestica plazme na čestice praha, mora doći do interakcije između jona i elektrona iz plazme i čestica praha. Za poznate brzine i temperature mlaza plazme na atmosferskom pritisku, mogu se izračunati putanje pojedinih čestica primenom jednačine kretanja uzimajući u obzir viskozno trenje i inerciju. U radu je prikazana veza između brzine injektiranja praha Al2O3 i brzine pojedinih čestica praha Al2O3 u plazmi u zavisnosti od odstojanja otvora anode, kao i veza granulacije praha i temperature površine čestica praha u zavisnosti od injektiranja praha i nivoa snage napajanja plazma pištolja na atmosferskom pritisku. 
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Heat transfer and speed particles plasma on powder particles in the plasma spray process at atmospheric pressure
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Summary:

To successfully depositing powder and good quality of the deposited layers of great importance is uniform injection of the powder into the plasma jet, heat transfer and velocity of plasma particles (ions and electrons) on the powder particles and the temperature and speed of molten powder particles before the collision with the substrate. For each type of powder depending on the granulation distribution of particles (µm) and density (kg/m3), it is necessary to determine the amount of supplying powder (g/min) in the plasma of defined gas flow (l/min), the types of plasma gas (Ar, He, H2, N2 or mixtures thereof) and power levels (kW). In order to prevent heat transfer and particle velocity plasma powder particles, there must be interaction between the ions and electrons from the plasma and the powder particles. To know the speed and temperature of the plasma at atmospheric pressure can be calculated trajectories of individual particles using the equations of motion taking into account the viscous friction and inertia. The paper describes the relationship between the speed of injection powder Al2O3 and velocity of individual particles Al2O3 powder in the plasma depending on the distance openings anode, as well as connections granulation powder and the surface temperature of the powder particles depending on powder injection and the level of power supply plasma gun at atmospheric pressure.
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