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Numerical Simulation of Inkjet Drop Formation in Piezo Inkjet Head

Youngcheol Joo’, Sangkug Park, Key-Si Kwon
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Abstract A drop-on-demand inkjet is used widely for various applications. Therefore, it is important to understand
the jetting behavior of the drop from the piezo inkjet. In this study, to predict the jetting behavior, VOF
(Volume-of-Fluid) simulation techniques were used and compared with the experimental results. The experimentally
measured meniscus movement was used as the input data for the simulation. To verify the simulation, the measured
jetting behavior of the mixture fluids of ethylene glycol and IPA (isopropyl alcohol), which has a mixing ratio of
50:50, was used. The numerical simulation of the drop formation using various mixture ratios and its comparison with
the measured drop formation confirmed that the proposed method can predict the actual jetting. On the other hand,
the satellite drop behavior showed slight differences because the small sized droplet is subject to a more aerodynamic
effect during flight because the kinetic energy of the satellite droplet is far smaller than that of the main droplet.
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Table 1. Properties of jetting fluid

Jetting Fluids Density Surface Tension Viscosity
(volume fraction) (kg/m’) (mN/m) (mPas) Z number

1 EG 1155 47.01 15.8 3.30

2 EG0.75+IPA0.25 1032 26.59 9.3 3.98

3 EGO0.5+IPA0.5 975 25.144 7.68 4.56

4 EGO0.25+IPA0.75 864 22.479 4.45 7.01

5 IPA 797 20.344 217 13.12
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(b) Mesh of nozzle tip
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