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Abstract

As an emerging additive manufacturing technology, aerosol jet writing technology has been applied
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in fields such as flexible electronics and semiconductor packaging. However, issues such as over-
spray and satellite droplets have not been fully resolved. In the aerosol direct writing process,
small-sized nozzles are often used, making it difficult to directly observe or measure physical quan-
tities such as flow field, velocity, and pressure during the spraying process. This study conducted a
three-dimensional geometric model of the aerosol jet writing system and divided it into grids, and
established a discrete phase model of aerosol injection. The motion trajectory of aerosol particles
and the pressure and velocity distribution of aerosol jets were obtained through numerical simula-
tion analysis. Based on this, the influence of carrier gas and sheath gas on the focusing effect of aer-
osols was analyzed. The study revealed the motion laws and interaction mechanisms of aerosol jets,
providing a basis for optimizing nozzle structures and adjusting process parameters.
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dt—F b+ Fs + Ry +Feg + Fs (2-4)
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Fs = ng (2-7)
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2 Dt dt
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m, pp( p) (2-9)
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Figure 1. Geometric model of aerosol spray system
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Figure 2. Aerosol nozzle structure
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Figure 3. Aerosol jet mesh model
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Figure 4. Calculate boundary conditions
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Figure 5. Aerosol particle motion trajectory diagram
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Figure 6. Aerosol jet simulation diagram
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Figure 7. Cloud map of aerosol spray velocity at the nozzle
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Figure 8. Cloud map of aerosol spray velocity at the nozzle
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