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A study on the ink flow at the exit of printing nip

Ji—Eun Jeong

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

Abstract

Ink is controlled the positive pressure through its compression at going
into a nip and the negative pressure through its -tensile stress and
cohesiveness at a way out. At the 'way out, ink.is splitted by a couple of
rollers which is transferred and printed.

In the high—speed printing,| some trouble as an orange peel, misting, and
so on can occur jon the current printing system. The picking and linting of
papers are related to the splitting point of ink filament on the exit in
between and ink" film thickness™ that 'seriously influence the final
printed—paper density “and “Smoothness. In the printing process, the flow of
ink in a nip particularly “determines the ink transfer, -picking of paper,
and printing quality.

Therefore, this study was aimed at that the free surface of the ink on
the exit of the nip determines due to change the ink conditions as
properties, amount, and so on. It was tested by the computer simulation
which described the flow of ink in the nip, and testified through the

experiment.
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Table 1. Test Condition of Off —set Printing

Factor Unit Test conditions
Flow rate g/ 10, 30, 50
Roll speed cm/sec 30
Grind time sec 120

Temperature g 20+1

Humidity %o 17+£5

BtiraCapiors | P 7 Ay — R, v

oz S8 UH ESF

| o @ BB

221700563039603

=

221700573039890

Fig. 7. Microcapture with measurement.
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Fig. 8. Description of the symmetric ink transfer.
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Power Law 223 H&A|A ALkt

Table 2. Physical Properties of The Ink Transfer Model

Factor Unit Test conditions
Viscosity—u poise 100
Surface tension—o dyne/cm 100
Gap width—h, cm 0.2
Flow rate—Q g/ 10, 30, 50
Roll speed—Vn cm/sec 30
Natural time—A sec 0.824

2 ok
w7l 9s AAAJD AHE A W
Dependent Problem<= A& 3at3ltt. o] wj )
o] wrd (Isothermal) 243 AY £5o] wWE HFro] W3l opats o
olR 7] 9&) HAetd Rdl = Generalized Newtonian Isothermal Flow

£ FAYow AAsv 71EAQ A9 24 w2 A= 100 poise,



Relaxation Time 0.824s, A4 n< 0.95 #S F0] Z7IAIZF 0914 F

FAZE 19 o2 QA A%e] BG5S mASAT

BS1

Fig. 9. Finite element mesh and boundary sets.

Z}7+e] Boundary Condition(BC)oll+= ofgfjo} & =1S At}
BS 1 : Plane of symmetry

BS 2 : Free surface(3E™ %2 100dyne/cm)

BS 3 : (Fn, Fs)=(0,0)dynes

BS 4 : (Vn, Vs)=(-=10, 0)em/sec’

BS 5 : inflow=(10, 30, 50)cm/sec’

(automatic mode, volumetric flow rate)
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Table 3. Ink Flow According to The Variation of Flow Rate

Division

Flow rate

Experiment Simulation

Fig.

0.6
* Simulation

05 “Experiment
E
KA
S os
_g. .
2
=
% 0.3 .
=
2
£ 0z
[}
5 .
Lo
=

0 - - - - -

0 10 20 30 40 50 G0

Amount of ink inflow(g/m?)

10. Comparison of the experiments and the simulator.
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Table 4. Ink Flow According to The Variation of Time (10g/cm')

Simulation

Experiment

Division

Time

0.00 sec

1.00 sec




Table 5. Ink Flow According to The Variation of Time (30g/cn)

Division ) . .
_ Experiment Simulation
Time

0.00 sec

0.25sec

0.50sec

0.75sec

1.00 sec




Simulation

Experiment

Division

Time

Table. 6. Ink Flow According to The Variation of Time (50g/cr’)
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