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Three —dimensional Numerical Simulation of Molten Droplet Spread and

Solidification on Substrate

ZHU Sheng, LI Xian-peng, YIN Feng—liang, WANG Qi-wei, GUO Lei

(Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: The spread and solidification process of molten droplet on the substrate will influence forming appearance and
quality of the droplet deposition based on 3D printing forming remanufacturing. A three—dimensional numerical simula-
tion model for the droplet spread and solidification process was developed. based on finite volume numerical method. The
volume of fluid (VOF)algorithm was used to track the dynamic charge process of the free surface of the molten droplet.
A enthalpy—porous method was employed to deal with solidification and phase change of the droplet. The surface tension
was considered as the volume force by continue surface tension model. Based on the developed model, the spread and so-
lidification processes of a single molten droplet were obtained, as well as the final forming shape. The validity of this
model is confirmed by comparing the calculated and experimental results of the dynamic droplet surface at different times.
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Fig. 1 Schematic diagram of the grid cells
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Table 1 Physical properties parameters of the materials

Parameters Value
Density, p /(kg * m™) 7 800
Specific heat, C /(J « kg'. K™") 686
Dynamic viscosity, u/(kg e+ m™.s™") 6X10°
Latent heat of fusion, hy/(J » kg™") 2.77X10°
Thermal conductivity, A /(W «m™ « K") 26
Solidus temperature, T,/K 1768
Liquid temperature, T;/K 1798
Surface tension, ¢ /(N + m™) 1.8
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Fig. 2 Initial condition of the droplet
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Fig. 3 Three—dimensional distribution of the morphologies and temperature of droplets
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Fig. 4 Two-dimensional distribution of the temperature and velocity of droplets
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