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A Study on the Computer Simulation for the Pulling Out of Ink from a

Mesh in the Screen Printing for the Manufacturing of Printed Electronics

Min-Seong Noh

Dept. of Graphic Arts Engineering, Graduate School,
Pukyong National University

Abstract

Screen printing is a printing technique to manufacture the printed
electronics whereby a mesh is used to transfer electronic ink onto a
substrate. In this paper, the pulling out phenomena and the mechanism
from a screen mesh were simulated by Navier-Stokes equation and were
investigated the mechanism of transferring ink in the screen printing.
Printing ink is forced into the mesh openings by the squeegee and by
wetting the substrate, transferred onto the printing surface during the
squeegee stroke. We found and demonstrated found that ink transferring
phenomena is affected by the factors of opening of the mesh, screen
tension, ink rheology, capillary number related to the interfacial tension

between ink and screen, squeegee pressure and printing speed.
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Fig. 2. Opening cross-—section.
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Table 2. Screen Printing Ink Properties

Ink properties

Appearance Viscous Fluid
Solid(%) 45~70
Viscosity (cPs) 20,000
Specific Gravity 09~15
Flash Piont 42~46C
Boiling Point 165~220C
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(c) after 0.2sec

Fig. 10. Ink flow according to time.
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(a) after 0.0001sec

(b) after 0.1sec

(c) after 0.2sec

Fig. 11. Ink flow according to time(2D).
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(a) after 0.0001sec

(b) after 0.1sec

(c) after 0.2sec

Fig. 12. Ink flow according to time(3D).
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Table 3. Ink Flow According to Viscosity

Division

Viscosity

Experiment

Simulation Simulation
(2D) (3D)

100 poise

150 poise

200 poise

250 poise
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