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Abstract

In lithography based on repulsion of ink and water, emulsification is inevitably
generated. Thus it is necessary to analyze relationship between printability and
physical and chemical properties of emulsified ink.

Transfer rate of ink is one of the important factor deciding print quality. And it is
closely concerned with rheological properties of emulsified ink.

Rheological properties such as flow, yield, plastic viscosity, creep ,oscillation and
tack tests were measured. In order to examine printability of emulsified ink, ink
transfer equations, density, ink film thickness and gloss were measured.
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Table 1. The formulation of vanish (unit : %)
Rosin modified | Mineral | Bean Gel agent | Naphthenic
Component phenolic resin oil il (AL-Chelate) | Solvent BHT | Total
Sample 40% 35% 10% 0.8% 10% 3.0% | 98.8%

* Naphthenic solvent : FFHY 270 ~ 300C
* Rosin modified phenolic resin : &2} 800,000 — 1,000,000
* Vanish cookin 27 : 290C / h
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Fig. 1. Comparison of flow curves of emulsified inks as a function of shear rate.
at 20TC.
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Fig. 2. Comparison of creep curves of emulsified ink as function of
creep time at 20C.
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Fig. 3. Comparison of elastic modulus(G ') of emulsified inks
as a function of time at 20C.
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Fig. 4. Comparison of elastic modulus(G ') of emulsified inks

as a function of time at 20C.
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Fig. 5. The variation of transfer rate for emulsified ink at 0.3m/s and 200N/m
in IGT printability tester.

Table 2. The comparison of transfer parameters and residuals

sample maximum of f error b error R®
transfer rate

A(0%) 84.2 -0.3864 0.4687 4.5766 0.5854 0.9948

B(30%) 824 -0.4704 0.0092 3.3723 0.2185 0.9988

C(40%) 81.0 -0.4746 0.0075 3.0005 0.1776 0.9988

D(50%) 79 4 -0.5032 0.0102 2.3188 0.2178 09972

E(60%) 77.9 -0.5350 0.1212 1.9000 0.2699 0.9983
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Fig. 6. The variation of transfer rate for emulsified ink at 0.3my/s and 200N/m
in IGT mrintahbility tester.
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Fig. 9. Comparison of actual fractional transfer curves and curves
predicted by WF equation.
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Fig. 10. Comparison of density curves of emulsified inks.
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Fig. 11. Comparison of gloss of emulsified inks.
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