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Abstract

Printing inks are mainly composed of pigment and vehicles. Among these
components, the Vehicle affect the rheologic property of the ink the most but
pigment content or characteristic also affect to the fluidity property not less than the
vehicle.

In the study, It is tested effect to the ink fluidity and structure recovery according
to change the pigment particle size. The ink fluidity have been observed by using
rheometer at the various conditions and it has been tested to observe what the ink
fluidity has different means.

In result We have found that the viscosity value of the low shear rate range has
relatively higher value with decreasing the pigment particle size in the ink. Also, it
has been found that when the pigment particle size decreases, the yield stress

gradually increase.
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In the case of ink's structure recovery, when the pigment particle size decreases

in the ink, the less changing shear rate, and it takes less time to recover.
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Table 1. Chemical properties of CaCOsz According to Particle size

Items 0.03um 0.04um 0.06um 0.08um
Calcium Oxide(%%) 54.3 54.2 54.2 54.3
Magnesium Oxide(%) 0.13 0.14 0.13 0.13
Silicon Dioxide(%) 0.14 0.12 0.17 0.10
Aluminium & Ferric Oxide(%) 0.11 0.10 0.10 0.15
ignition loss(%) 45.32 45.44 45.44 45.32

- 76 -



FaUAA7N e YA AL2A] HAof Wzt

Table 2. Physical properties of CaCOs; According to Particle size

Primary Particle Size(im) 0.03 0.04 0.06 0.08
DOP absorption(ml/100g) 295 28.0 245 20.8
Viscosity (%tcP) 30 48 38 39
Whiteness(%) 95.0 98.0 985 98.8
Moisture(%) 0.4 04 04 04

325# Residue(%) 0.1 0.1 0.1 0.1
Coating Agent Rosin Aicd F/A F/A F/A

2-1-2. Varnish(Vihicle) A%
A8 AHEE vamnishe G&o YebHol R 244 95t AzHNUD

Table 3. Varnish Formulation (use the Heatset type offset Ink)

Rosin modified phenolic resin 45 %
Linseed oil 20 %
Hydrocarbon solvent 33 %

Gel agent (AL-CH) : 0.7 %
Total 98.7 %

* Hydrocarbon solvent : FFH ¥ 260 ~ 290C
* Rosin Modified Phenolic Resin : Mw 103}
* Varnish cooking 27 : 230C / 1Hr

2-1-3. 942 A=
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olate A=FHA
Table 4. Ink Formulation According to CaCQOs Particle size

Component 3} =
Varnish 60
CaCOz 30
Hydrocarbon solvent 10
Total 100
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Table 5. The condition of three roll mill (3pass)

Roll Temperature : 30+£2C

Roll gap setting : 0

Roll pressure : 10bar

Knife Pressure dispersion Stage 8bar
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Fig. 1. The viscosity profile curve of process offset ink at 20T.
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Fig. 2. Schematic illustration of step change technique for sudying
structure recovery of inks.

2-2-4. Oscillation Measurements
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Fig. 3. The viscosity profile curve according to the pigment
particle size.
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Fig. 4. The yield stress variation according to the pigment
particle size.
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Fig. 5. The structure recovery of inks according to the time at

pre-shear applied 50 Pa.
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Fig.6. The structure recovery of inks according to the
time at pre-shear applied 500 Pa
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Fig. 7. The structure recovery of inks according to the time at
pre-shear applied 1000 Pa.
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3-5. Creep Measurements
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Fig. 8 The G’ variation of sample inks according to the time.
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Fig. 9. The G” variation of sample inks according to the time.
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Fig. 10. The elastic return rate of sample ink after pre-shear and
applied 0 Pa at 20TC.
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Fig. 11. The elastic return rate of sample ink after pre-shear
and applied 2 Pa at 20C.
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Fig. 12. The elastic returmn rate of sample ink after pre-shear
and applied 20 Pa at 20T.
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