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Abstract

Ink-jet is part of the non impact printing that shooting the ink drop from the
nozzle to paper. It is very silence and express good color. There are two types of
printing that continuous and drop on demand. But drop on demand process is
becoming the mainstream. these days, LCD, PDP is passed more than semiconductor
industry. And we expect organic EL, FED as a next display. But product equipment,
main component and technology have a gap between an advanced country and us
nevertheless physical development. Expecially, previous process part is depended on
imports. Ink-jet printing technology that there isn’t complicated photo lithography
process is attracted, so ink-jet printing resolution is more embossed. But there were
not many of ink-jet resolution thesis but ink-jet head or nozzle. Because, to out of
the ink from the nozzle is unseeable and hard to experiment.

Therefore this thesis was experimented and simulated how can ink-jet printer
improved resolution by flow-3d simulation package program.
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Table 1. Dimensionless Number

Dimensionless Number Meaning

Archimedes Number | Motion of Fluids due to Density Difference

Capillary Number Fluid Flow influenced by Surface Tension
Deborah Number Rheology of Viscoelastic Fluids

Ekman Number Frictional(Viscous) Forces in Geophysics
Knudsen Number Continuum Approximation in Fluids
Laplace Number Free Convection with immiscible Fluids

Characterizing the Flow Behaviour
(Laminar or Turbulent)
Characterization of Multiphase Flow with Strongly
Webber Number bended Surfaces
Friction Number Fluid Flow

Weissenberg Number | Viscoelastic Flows

Reynolds Number

2-1-1. Reynolds Number °]&
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Figure 1. Simulation of the bubble jet printing by FLOW-3D.
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Table 2. A Type of the Model Value

General Set up a Finish Time and Unit of Liquid

Physics Set up a Various Physical Model

Fluids Set up a Fluids

Meshing-Geometry | Make a Analytical Model Shape and Divide a Lattice
Boundaries Set up a Boundary Condition on the Diagram

Initial Set up an Initial Condition

Output Set up a Method to Check the Result after Analysis
Numerics Set up an Initial Time Step and Solver Option

Table 3. Condition of Simulation

Finish Time 5 sec

Physics Surface Tension, Viscosity and Turbulence
Viscosity 0.333 gm/cm/s

Density 1.0 gm/cm®

Surface Tension Coefficient 1 gm/s?

Contact Angle 90"

Pressure 40 gm/cm/s?

Figure 2. Schematic diagram of ink jet pressure driven model.
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Table 4. Surface Tension and Diameter of Ink

Surface Tension (gm/s?) Diameter of Ink (pl)
1.0 2.2
15 22
2.0 2.0
25 2.0
3.0 19
35 1.9
4.0 18
45 19
50 18

Figure 49} Zo] 43 F&2 Bgo] 43tz dejzlon] £e] Hojzth. W 3Y
8 Fe EYFF GFV 53 9= BEY 2go] AR Yo g} &HlE o]n|R|
AdE ¥ & UeE=2, A FHE EAE WY % JehA}Aoh EF pressure
contour®] Ho] BEo 2 Ja W&o AL F¥o] EHALE T F AU B
Aol AAHAFE el o Bo] ZATE groln, B AL ¥ 42 ¥
o B o] ZAGE AL ¢ F YU

wEA B E g2 Fo| FolFoz HA dFe] FolAE & & AUTh =
¥ee 2717 AopP o2 A HAHel o F4E Aol AZE) o] o I3 ¥E
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Figure 3. Diameter of ink.
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Figure 4. Result of simulation by changing surface tension.
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Figure 5. Diameter of ink according to surface tension.
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Table 5. Density and Diameter of Ink

Density(gm/cm’) Diameter of Ink(pl)
1.0 2.2
1.2 2.2
14 2.1
1.6 2.0
1.8 1.9
2.0 19
2.2 1.8
2.4 1.8
2.6 1.7
2.8 1.6
3.0 16
3.2 15
34 14
3.6 14
3.8 14
4.0 1.3
4.2 1.2

Pressure contours Pressure CoOntouUrs

1.0

Figure 6. Result of simulation by changing density.
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Figure 7. Diameter of ink according to density.
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Table 6. Nozzle Diameter and Diameter of Ink

Nozzle Diameter(nm) Diameter of Ink(pl)
0.9 22
0.8 2.0
0.7 16
0.6 14
0.5 1.2
04 11
0.3 1.0
0.2 1.0
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Figure 8. Result of simulation by changing nozzle diameter.
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Figure 9. Diameter of ink according to nozzle diameter.
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