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In this research, the impact of a completely molten hollow droplet and a semi-molten hollow droplet on
a surface is simulated numerically. At first, the production process of hollow particles from the
agglomerated particles is addressed analytically. By this model, one can predict the particle diameter,
solid core diameter and shell thicknesses of produced particle. The results of this section show that
hollow particle may develop only slightly at small initial porosity values (p=0.2). Then, the collected
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S:r);]viv_?;often droplet data from analytical model is used as input data for numerical simulation. In the numerical model, the

VOF model central solid core was assumed to be a fluid with high viscosity. Due to high impact velocity, volume

Compressible flow and density changes of the trapped gas inside droplet are important. Therefore the compressible form of

Solidification governing equations is used. The results show that the hydrodynamic and solidification behavior of a
completely molten droplet and a semi-molten droplet during impact process is different. In the semi-
molten state, the central solid core prevents the formation of a counter jet. For this reason, a hollow
semi-molten droplet is solidified faster than a completely molten hollow droplet. The overall time of
solidification in the completely molten state is 35 us and the corresponding time for semi-molten state,
is 12 ps. Moreover, the splat of a semi-molten hollow droplet is more continuous compared with a
completely molten droplet.
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Fig. 1 SEM image of the hollow ZrO, particles
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Fig. 3 Formation of hollow particles from the agglomerated particles
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Table 1 properties of the ZrO,

[23,22] 10, oI5 1 Jgor

L Cp T T ks ki Contact # o P
(koM (Jkg'K) (K) (K) WmiKt WmKt angle (kgm'isty (Nm™) (kgm®)
1.41 x 10° 713 2949 2951 2 3 90’ 0.021 0.43 5890

Table 2 Initial simulation conditions for first plasma gun
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Fig. 12 Stages of completely molten hollow droplet solidification
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Fig. 15 Stages of semi-molten hollow droplet solidification
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