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Abstract

As screen printing is changed by automation recently, could print more exactly.
However, must suffer great many trial and error to have still gotten perfect result.
By the way, at this step, fair time and money should be invested.

Therefore, if search for optimum condition in early time visualizing screen printing
process using simulator program before progress printing, is judged that may be
correct and gets printing result efficiently.

In this paper, searched optimum printing speed and ink viscosity using FLOW-3D
program. Also, the result could confirm truth that is agreeing almost with
experiment contents. Through this, is thought that may expect extension of screen
printing wide application that vivify advantage of screen print if use simulation
program.
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transfer, simulator program, wide application.
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Figure 1. Discharging mechanism of paste.
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Figure 2. Schematic view of theory of improvement for dischargable paste volume.
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Table 1. Test Conditions of Screen Printing

Factor Unit Test Conditions
Printing Speed mm/sec 45, 60, 80
Printing Pressure mm 3,5, 7
Printing Angle degree 68, 70, 72
Off-Contact mm 4, 5 6
Squeegee Hardness degree 70, 80, 90
2-2. 9=2 =4
W oAgolA AET E14 Y3 Table 29 o] B A} TR W B4l
tE 9ag gl A4 A4, g0l S5 JAE Age 49 A

Table 2. Properties of Each Ag Paste

Ink Powder Binder Solvent Viscosity
A Sphere + Flake Epoxy BCA 320Pa - s
B Sphere + Flake Epoxy BCA 230Pa - s
C Crystal + Flake Epoxy BCA 260Pa - s
D Crystal + Flake Epoxy BCA 290Pa - s
E Crystal + Large + Flake Epoxy BCA 300Pa - s
F Crystal + Sphere + Flake Epoxy BCA 200Pa - s
G Crystal + Sphere + Flake Epoxy BCA 520Pa - s
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Table 3. Condition of Simulation

Finish Time 1.06e-3
Printing Pressure 5 mm
Off-Contact 5 mm
Surface Tension 40 dyne/cm
Physics Bubble anq Phas.e Cha.nge,. Surface Tension, Moving
and deforming object, Viscosity and turbulence

Table 4. The Test Condition of Printing Speed(Fill Mechanism)

Printing Speed(mm/s)

S1 60
S2 70
S3 80
54 100
S5 200
S6 250
S7 300
S8 500
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Table 5. Condition of Simulation

Finish Time 1.5e-5
Printing Pressure 5 mm
Off-contact 5 mm
Surface tension 40 dyne/cm
Physics Surface Tension, Viscosity and Turbulence, Solidification,
Heat Transfer, Moving and Deforming Object

Table 6. The Test Condition of Ink Viscosity (Plate separation mechanism)

Ink Viscosity(Pa.s)

V1 36.7
V2 200
V3 230
V4 260
\b) 290
V6 367
A\ 520
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Figure 3. Box plots of paste viscosity.
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Figure 4. Variation of bump height and distribution under various speed.
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Table 7. The Optimized Condition of Screen Printing

Factor Unit Optimized Conditions
Printing Speed mm/sec 80
Printing Pressure mm 5
Printing Angle degree 70
Off-Contact 5
Squeegee Hardness degree 80
Common Conditions Alr Pressure : Q.25MPa

Mask Tension
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Figure 5. Computer simulation of ink flow in the screen printing(printing speed

250mm/s).
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Figure 6. Computer simulation of ink amount in the screen printing(printing speed

250mm/s).
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Figure 7. Computer simulation of ink flow in the screen printing(printing speed
500mm/s).
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Figure 8. Computer simulation of ink flow in the screen printing(printing speed
80mm/s).
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Figure 10. Computer simulation of ink transfer in the screen printing(viscosity 36.7 Pa.s).
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Figure 11. Computer simulation of ink transfer in the screen printing(viscosity 260 Pa.s).
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Figure 13. Computer simulation of ink transfer in the screen printing(viscosity 367 Pa.s).
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