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Numerical Simulation and Experiment of Inkjet Printing Droplet on Flexible Substrate

LIU Hong-zhel, LI Songl, ZHOU Yongl, EXiao—zhengl, XU Guo—qiang2
(1.Wuhan University of Technology, Wuhan 430063, China; 2.Kunshan Hisense Electronics Co., Ltd., Suzhou 215300, China)

ABSTRACT: The work aims to study the effects of physical parameters of the fluid on the inkjet quality during the inkjet
process. Through the numerical simulation, a simulation model was established based on the method of volume of fluid.
With the fluids of different viscosity and surface tensions as the study objects, the effects of the physical parameters (vis-
cosity and surface tension) of the fluid on the ink droplet formation process based on the analysis of the ink droplet for-
mation and morphologic change of the spreading process were studied. In such case, the range of physical parameters of
the fluid for the high-quality inkjet printing was obtained, and a UHF (ultrahigh frequency) antenna was printed on the
flexible substrate to verify the reliability of the simulation results. The fluid jet printing performance was expressed by the
dimensionless constant Z. The numerical simulation results indicated that, the ink with good quality of jet printing was
obtained, of which the surface tension was 40 mN/m and the viscosity was 10 Pa-s. Through the experimental observation
of the ink jetting process, the measurement result is in high concordance with the simulation results. The numerical simu-
lation results can predict the quality of ink printing with better accuracy. Based on the experiment, the printed antenna can
meet operation requirements.

KEY WORDS: inkjet printing; droplet forming; numerical simulation; UHF antenna
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Fig.1 Inkjet system
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Fig.2 Geometric model of droplet formation stage and
spreading stage
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Tab.1 Physical parameters of simulation fluid

WSS K/ (Pas) Fimsk 1/ (mN-m™")
Tk 1 10 20
Ak 2 10 30
itk 3 10 40
ik 4 2 30
Wk s 5 30

25 ps 32 pus 40 ps
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Fig.4 Influence of surface tension changes on ink droplet
formation
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Fig.5 Influence of viscosity changes on ink droplet formation
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Fig.6 Morphologic change of ink droplet under different sur-
face tensions
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Fig.7 Morphologic change of ink droplet of different viscosity
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