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A Numerical Analysis for Droplet Formation of Needle-Type
Jet Dispenser for High Viscosity Ink
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Abstract As inkjet technology is used in various industries, the need for injecting high viscosity ink also
increases simultaneously. Since ordinary inkjet technology is not appropriate for use in injecting high
viscosity ink, a needle-type jet dispenser is usually developed for this purpose. This study explains the
mechanism of inkjet droplet formation in this needle-type jet dispenser numerically. This mechanism
uses the fact that as the needle travels in the chamber, the pressure of the ink around the needle tip
increases. Subsequently, the ink in the nozzle does not move as the viscous friction force of the ink in
the nozzle exceeds the pressure force of the ink around the needle tip. But, when the gap between the
needle and the nozzle seat is decreased to about 0.02 mm, the pressure of the ink around the needle
tip increases rapidly. This pressure increase overcomes the viscous friction force of the ink in the nozzle.
Then the ink is ejected out through the nozzle exit to form the inkjet droplet. Apart from explaining
this mechanism, the present work also studies the effects of variables such as initial ink fill, needle
speed, and ink viscosity on the inkjet drop formation. The analyzed droplet formation results agree well

with the experimentally obtained results.
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Nomenclature

P, Lift pressure for needle
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Fig. 1. Basic concept of the needle-type jet dispenser
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Fig. 2. Schematic diagram of the needle-type jet
dispenser
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Fig. 5. Typical inkjet droplet formation process (time
after needle start to move: 0 ms, 0.7 ms, 0.85
ms, 1.12 ms, 1.4 ms, each)
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(a) Measured jetting images[14]

(b) Analyzed jetting images

Fig. 9. Comparison of measured and numerically
analyzed jetting sequential images
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