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Computer Simulation of Ink Transfer in the different Printing Speed and

Ink Viscosity in the Screen Printing

Song-Ah Choi

Dept. of Graphic Arts Engineering, Graduate school,

Pukyong National University

Abstract

Recently, Screen printing are changed into automation and it
can be possible to make accurate printing. However, there have
been lots 'of trial and error to get perfect result. Also, 'much time
and money. must “be input in this process. So, before printing
progresses, if. screen -printing process becomes visualization by
simulator program. finding optimum -point will be in a short time
and it was judged that -printing’ result-will be collected more
exactly and efficiently.

In this study, figure out optimum printing speed and ink
viscosity by FLOW-3D program and get the result almost
accorded with experiment. Through this study, it would be
expected that the application of the screen printing method will
be extended with screen printing advantage by using simulator

program.
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Ink transfer curve

Y-Ink weight on the paper (g/m?)
S - )
]

y/x Fraction of ink transferred
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X-Ink weight on the plate (g/m?)

Fig. 9. Curves of typical-ink transfer and fractional ink transfer.
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Test conditions
45, 60, 80
3,95, 7
68, 70, 72
4,5, 6
70, 80, 90

Unit
mm/sec
degree
degree
- ’]4 -

Table 1. Test Conditions of Screen Printing

Factor
Printing Speed
Printing Pressure
Printing Angle
Off—contact

Squeegee Hardness




Table 2. Properties of Each Ag Paste

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

3-3. AlE3olAd
239 o] Feo S AMEAA AFeER BHIA HEA &2

95 AlsdoldE T2iur] sk QlafAdol
gL Q1 = 217 A7Asto] Table 3t Zo] 7|2 Alsgo]d &
= oWt ®£3t SHA| 59 AAER7(boundary condition)t Z
S a2 88 AlSEstiTt

—
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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

Bubble and phase change,

. Surface tension,
Physics . . )
Moving and deforming object,

Viscosity and turbulence

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

Printing Speed (mm/s)

1 60
\ 70
S3 80
S4 100
¥} 200
S6 250
S7 300
S8 500

o} 53 AlYRIQ.Z Zojof slid], o] WAL AR AlZto] EAtElo]
of gith. SR AlBEol A AlOIAE £A12 YAstA uiE AS 1 A
elolA Alzteter 4 Q7] e clofd He " slE 4 Uk ol



Ag2ol4 s157] 915) Table 59 o] 7]¥ £ £1 Table 692
93 Hwo] Wt Fol Algelolde WA

Table 5. Condition of Simulation

Finish Time 1.5e—5
Printing Pressure 5 mm

Off—contact S5 mm
Surface tension 40 dyne/cm

Surface tension,

) Viscosity-and turbulence,
Physics ALy
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
V5 290
V6 367
A 520

_‘]7_
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Fig. 12. Tailing problem of a paste after printing.
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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
. Air pressure : 0.25MPa
Common conditions .
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Fig. 14. Computer simulation of ink flow in the screen printing.
(Printing Speed 250mm/s)
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Fig. 15. Computer simulation of ink amount in the screen
printing. (Printing Speed 250mm/s)
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Fig. 17. Computer simulation of ink flow in the screen printing.

(Printing Speed 80mmy/s)
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Fig. 18. Computer simulation of ink flow in the screen printing.

(Printing Speed 100mm/s)
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Fig. 19. Computer  simulation of ink transfer in_the screen
printing. (Viscosity 36.7 Pa.s)
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Fig. 20. Computer simulation of ink transfer in the screen
printing. (Viscosity 260 Pa.s)
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Fig. 22. Computer simulation of, ink transfer in the screen

printing. (Viscosity 367 Pa.s)
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Table 8. Comparison of Results (1)

. . . Optimized
Simulation Experiment .
conditions
. Printing Pressure : 5mm, Off-contact : S5mm,
Conditions ] L.
Surface tension : 40dyne/cm Printing
Speed
Amount of s 5.61 x 10 80mm/s
. 5.65 X 10" mm
ink transfer ~ 568 X 107%mm?3
Printing
Result 1 Speed
80mm/s
¥ 'f'. 1

At Algdo]del AxE vlusit. Y 2or JIF FUY
(93, 243, Zefo]3 22, &Y 5mm, o]Z712] Smm, EH
A 40dyne/cm® 9IS o Wm o]} 217} 166mm, 168.2um~ 172.7

m 2 golon] ojmje] F5 AMAUL JIHEs} 67Pas 2 SUY

U3 Al AY-ABH oM vEIIAR B AT} AB o]
ol olm 7o) §A1E Aatze =&

ol
@
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Table 9. Comparison of Results (2)

Simulation

Experiment

Optimized

conditions

Conditions

Ink powder(Crystal+Sphere+Flake),

Printing Pressure :

5mm,

Off-contact : bmm, Surface tension : 40dyne/cm

Bump
height

166pm

168.2 ~ 172.7um

Result

(2 multiplied by 1.e+02)

Viscosity
367Pa.s
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