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Fig.1 Schematic of metal microdroplet deposition forming
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Fig.2 Schematic of metal microdroplet impact spreading
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Fig.3 Boundary conditions and computational domain
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Parameters Value
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Table 2 Property parameters of aluminum alloy

Properties Value
Density, p/kg m™ 2700
Viscosity, u/N-s'm™ 1.25e-03
Surface tension coefficient, o/N-m™ 0.868
Thermal conductivity of alloy, k/W m™ K™ 185
kW m*t K* 96.4
Specific heat capacity, Cys/J kg™ K™ 1084
Cold kgt K* 997
Solidus temperature, TJ/K 933
Liquidus temperature, T/K 946.3
Latent heat of fusion, L/J kg™ 3.95e+05
Static contact angle, 6/(9) 90

PR \rpen e pemection
- v by
Lo


javascript:void(0);
javascript:void(0);

%55 1

B widE: SR MBHERTOIE T ZEBUE RIS K

+ 1337 -

Bl 4 S eee & 18

Fig.4 Photo of metal microdroplet experimental platform
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Numerical Simulation and Validation of Metal Micro-droplet Deposition Forming

Chen Zhen, Du Jun, Wei Zhengying, Fang Xuewei, Li Junfeng
(State Key Laboratory of Manufacturing System Engineering, Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: A numerical model of flow and heat transfer for micro-droplet deposition forming was established on 7075 aluminum alloy by
semi-implicit pressure-linked equation algorithm (SIMPLE), and the volume of fluid (VOF) method with Piecewise Linear Interface
Construction (PLIC) was employed to reconstruct the free surface. The influence of processing parameters including impacting velocity,
relative distances between two successive molten droplets, the temperature of the substrate and droplet size on end-shapes morphology was
simulated during fabricating 7075 aluminum alloy by micro-droplets, and the numerical models were validated with experimental results.
The results show that the determination of reasonable impact velocity and droplet relative distances is the key to obtain a good precision
and quality. Better forming effect can be obtained when molten 7075 aluminum alloy droplet with 100 um in diameter and the distance
between two successive droplets 200 pum is deposited on a stainless steel surface at 350 K with velocity 1.5 m/s. The simulation
results agree well with the experimental results, which reflect better the actual process of droplet impacting, spreading and solidification
behavior, and provide a reference for the practical application of the process.

Key words: micro-droplet deposition forming; aluminum alloy; end-shapes morphology; numerical simulation
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