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A study on the rheological characteristics of ink according to drying oil

contents in domestic offset ink.

Hyun-oh Je

Department of Graphic Art Engineering, The Graduate School,

Pukyong National University

Abstract

Printing inks are basically dispersions of solid pigment particles in a vehicle.
Pigment flocculation and/or colloidal aggregates created by thixotrope additives
form a three-dimensional network in the' inks. This structure complicates the
flow behaviour of inks. However, if the internal structure is formed under
control, the printing process will benefit from it because the ink must satisfy
rheological requirements over a very wide range of shear conditions. The
presence of internal structure results in [the following prominent non-Newtonian
rheological properties: “viscoelasticity, vyield stress, shear’ thinning and
thixotropy. If the ‘components of printing inks were changed, the rheological
characteristics such as. flow; = viscosity, land not only tack value but also
printing abilities on the paper were considerably-varied.

Thus, in this paper, the effects of changing the content of Linseed oil on
rheological properties of the vehicle even until printed matter will be studied.

For that, the rheological properties were found by flow, viscosity using each
suitable equipment, creep/recovery using Hake Mars I Rheometer., Emulsion
rheology using Lithotronic and printing ability using IGT printability tester.

which will be investigated in this study.
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Table 1. The Specification of Drying Qil
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Table 2. The Viscosity of Crude Oil according to Heating Times

Crude oil Viscosity (0.3 Poise)
2 hours heating 15
6 hours heating 9
8 hours heating 22
9 hours heating 44
10 hours heating 80
11  hours heating 150
11.5 hours heating 200
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Fig. 1. Schematic diagram showing modulus of Hookean solid by shear.
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G () = (T /Ay )SIILE v ver e eeeemrereie ettt ()
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B oATolA ALEF obrhel i Sl AMMS] AIEOE Table 3& AL§

obvhel fro] 2de vhehuith,

Table 3. The Formation of Linseed-Qil

Contents of value Experiment| Standard Result
Acid AOCS. Max; 0.5 0.36
Todine AOCS. 175~198 182.33
Saponification A.OC.S. 189~195 19251
Linseed
. Color tone Gardner Max: 6 Nr. 5
oi
Viscosity A.0.C.S: 37.0 cps. 37.0cps
Specifi it A.O0CS 0926~ 0.928
ecific gravi 0.CsS. )
pectiie sravity 0.931
Water (%) Distillation | Max. 1.0% 0.05%
Unsaponifiable matter(%) A.OCS. | Max. 1.0% 0.36%
e Zhzbel AlgWy R A= v 53183 (The American  Oil
Chemists’ Society, A.O.C.S)ol| +=38to] FrAastdE Alg A A Aol
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3. w4 e Az

Table 49} 2 4oz rlUAE Axsdd, EHE= S7F WA

=
270~300C% v=ze AE AHE, vdA F74 232 200ColA 30min

o]t w3 FA = EapgE W97t 50,000~80,000¢1 22 WA HimFEAS
AFE-EFTE Table 45 23S ZxRow Azxd zhzbe] viy4e 2AH S
JER
Table 4. The Formation of Varnish Samples
Samples
Contents (%) Al A2 A3 A
Rosin modified phenolic resin 45 45 45 45
Linseed Oil 10 20 30 40
Solvent 45 35 25 15
Total 100 100 100 100

o dIAEY Az

Table 5¢F 22> Z7o) o8ty JarZol A== At

Table 5. The Formation of Ink Samples

Samples B

Contents (%)
Varnish 55
Phthalocyanine Bule(15:3) 18
Calcium Carbonate 7
Hydro carbon Solvent 20
Total 100
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Fig. 8. The photograph of Inkometer model-106.
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(a) (b)
Fig. 9. The photograph of equipments for flowage characteristic.

(a) The photograph of Spread-meter.
(b) The photograph of Laray viscometer.
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(a) (b)
Fig. 10. The photograph of equipments for rheological characteristic.
(a) The photograph of Lithotronic.
(b) The photograph of Hake MarsII Rheometer.
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Fig. 11. The photograph of IGT C1 printability tester.
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Fig. 12. Tack values of varnishes according to the wt. percentage of linseed oil.
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Fig. 13. Flow of varnishes according to the wt. percentage of linseed oil.
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Fig. 14. Viscosity of varnishes according to the wt. percentage of linseed oil.
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Fig. 15. Tack values of inks according to the wt. percentage of linseed oil.
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Fig. 16. Flow of inks according to the wt. percentage of linseed oil.
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Fig. 17. Viscosity of inks according to the wt. percentage of linseed oil.
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Fig. 18. Emulsification of inks according to the wt. percentage of linseed oil.
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Fig. 19. Creep/Recovery of inks according to the wt. percentage of linseed oil.
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Fig. 20. Density of printed inks according to the wt. percentage of linseed oil.
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Fig. 21. Gloss of printed inks according to the wt. percentage of linseed oil.
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