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Abstract

In gravure printing, the amount of ink from cells has a great effect on the
qualities of final printed products. And printability of final products is determined by
every kinds variables. Ink transfer process i1s not verified scientifically because
gravure cell is of small size and print speed 1s rapid. Therefore in order to study of
ink transfer mechanism, this study is using the Computational Fluid Dynamics
Evaluation. Polyflow 3-10 simulation software is used for considering of non-Newtonian
flow. Among the various factors, this study have dealt with gravure cell types used
computer simulation in order to define distinctive features in ink flow and transfer.
The results of simulation, it defined the distribution of pressure, speed, stream
function, viscosity, shear rate durning the gravure printing. It 1s fined out the
difficulties and characteristics according to the shape of cell types. Through this
study, the condition of gravure printing 1s depending on the pnnt condition and

characteristic of cells.
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Fig. 1. Comparison of different cells(cross section).
((a) mechanical gravure, (b) round dot etching, (c) electron beam gravure)
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Conventional etching-25 %%

Round dot etching-20 %

Electron beam gravure-12 %

Fig. 2. Rest of ink after printing at the same printing density.
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Fig. 3. Boundary condition of gravure cell-model A.
((a) rectangular type, (b) spherical type, (c¢) pyramidal type, (d) quadrangular iype)
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Fig. 4. Boundary condition of gravure cell-model B.
((a) rectangular type, (b) spherical type, (c) pyramidal type, (d) quadrangular type)
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Table 1. Condition of Simulation

Condition of Simulation
| New-Task Transient Flowg
Sub-Task Generalized Newtonian Isothermal Flow
Initial Viscosity 2 poise(g/cm - sec)
Re-Meshing Global Remeshing, Lagrangian Method
Density 1 g/m’
Inertia Consider
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Table 2. Model Name of Result of Simulation

Classification
Cell Type Model Name
' Model
Rectangular Type AR
Spherical Type AS
Model A
Pyramidal Type AP
Quadrangular Type AQ
Rectangular Type BR
Spherical Type BS
Model B
Pyramidal Type BP
Quadrangular Type BQ
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Fig. 5. Result of simulation of model AR.
(Velocity file, Blue is zero velocity and red is high velocity.)

Fig. 6. Result of simulation of model AS.
(Velocity file, Blue is zero velocity and red is high velocity.)

- 66 -



aehulol 4o Yool e 932 §5 Aol Mo BB AT

Fig. 7. Result of simulation of model AP.
(Velocity file, Blue is zero velocity and red is high velocity.)

Fig. 8. Result of simulation of model AQ.

(Velocity file, Blue is zero velocity and red is high velocity.)
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Fig. 9. Result of simulation of model BR.
(Velocity file, Blue is zero velocity and red is high velocity.)

Fig. 10. Result of simulation of model BS.
(Velocity file, Blue is zero velocity and red is high velocity.)

Fig. 11. Result of simulation of model BP.
(Velocity file, Blue is zero velocity and red is high velocity.)
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Fig. 12. Result of simulation of model BQ.
(Velocity file, Blue is zero velocity and red is high velocity.)
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Fig. 15. Velocity profile on the ink flow.
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Table 3. Amount of Transfering Ink according to Cell Types

Cell Type | Rectangular | Pyramidal | Quadrangular | Spherical
Model Type Type Type Type

Model A o3 33 50 o2

Model B 73 48 66 70

A
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Table 4. Rest Percentage of Ink after Transfer according to Cell Types

Cell Type | Rectangular | Pyramidal | Quadrangular | Spherical
Model type type type type

Model A 58.5(%) 46.0(%) 55.5(%) 51.0(%)

Model B 63.5(%) 55.4(%) 62.0(%) 58.3(%)
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Fig. 16. Rest percentage of liquid after transfer.
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Fig. 17. Result of simulation by difference ratio of length on opening and depth.
(opening : depth=4 : 1, Blue is zero velocity and red is high velocity.)
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