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Effect of initial impact velocity on dynamics, solidification rate and shape of
formed splats of hollow droplets in thermal plasma condition
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Department of Mechanical Engineering, Isfahan University of Technology, Isfahan, Iran
*P.0.B. 84156-83111, Isfahan, Iran, mohsen@cc.iut.ac.ir

ARTICLE INFORMATION ABSTRACT

In this research, impact of a hollow droplet on a surface and its solidification in thermal plasma
condition is simulated numerically. In this simulation, impact velocity of the droplet on the surface is in
the range of 50 m/s-300 m/s. At first, bulk modulus of elasticity of a two phase mixture, is calculated.
Using that, it is shown that a hollow droplet is more compressible than a dense droplet. For tracking
interface of two fluids, volume of fluid model for compressible flow is used. The results of the research
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ﬁ%‘xﬁ;’here particle show that QUring droplet deformation, the density _o_f the trapped gas reaches 289 _kgm'3. This_fgict

VOF model reveals the importance of the trapped gas compressibility. In plasma thermal spraying, impact velocities

Compressible flow of particles to the surface is in the range of 50 m/s-300 m/s, therefore, changes in pressure and volume

Solidification of the trapped gas are important. A few moments after the impact of droplet on the surface, a pressure

OpenFOAM wave is formed in the air. This wave increases the vorticity in vicinity of interface of two fluids, which
has a great effect on shaping the formed splats. Simulations showed that the shape of formed splats
varies with velocities in the range of 50 m/s-300 m/s. In higher velocities, the surface of the formed
splat is more porous.
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Fig. 16 Solidification of droplet in its edges (black color zone)
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