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A Study on the Impact and Solidification of
the Liquid Metal Droplet in the Thermal Spray Deposition
onto the Substrate with Surface Defects

Eung-Ji Ha and Woo-Seung Kim

Key Words: Thermal Spray(-£A}), Liquid Droplet(®% 97), Free Surface(At-f-¥ ), Thermal
Contact Resistance(3 % ¥ A3, Solidification(-5- 1), Surface Defect (EH A3

Abstract

In this study, numerical investigation has been performed on the impingement, spreading and solidification of
a coating material droplet impacting onto a solid substrate in the thermal spray process. The numerical model
is validated through the comparison of the present numerical result with experimental data for the flat
substrate without surface defects. An analysis of deposition formation on the non-polished substrate with
surface defects is also performed. The parametric study is conducted with various surface defect sizes and
shapes to examine the effect of surface defects on the impact and solidification of the liquid droplet on the

substrate.
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Table 1 Material properties and initial condition
of the molten tin droplet and stainless

steel substrate™

Tin
Density (kg/m’) 7000 ]
Kinematic viscosity(m®/s) 2.64x10
Surface tension coefficient (N/m) 0.544
Thermal diffusivity (m’/s) 1.714% 10°
Thermal conductivity (W/m-K) 30
Latent heat of fusion (J/kg) 6.07% 10"
Melting temperature () 232
Impact velocity (m/s) 1.6
Droplet diameter (mm) 2.1
Initial temperature (C) 240
Stainless Steel
Thermal diffusivity (m®/s) 3.95%x10°
Thermal conductivity (W/m-K) 14.9
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