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Abstract

The rheological properties of an ink relate to its performance on the press and to
the printing quality. So it is necessary to analyze the relationship between
printability and the rheological properties of ink.

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

Thus, in this study, according to the molecular weight of rosin modified phenolic
resin the rheological properties of ink were measured by rotational rheometer and
then transfer equation of ink, density and gloss were measured in order to examine

the printability of ink.
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Table 1. Molecular Parameters and Acid Value of Resins

Resin Mn Mw Mw/Mn Mz Acid Value
Resin 1 7,019 15:,915 T 2.3= 69,452 30.1
Resin 2 1,969 36,943 18.8 238,697 18.8
Resin 3 3,018 66,086 21.9 458,063 13.9
Resin 4 4,100 95,124 23.2 732,519 12.4
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(1) Varnish #A =%
Table 29 & ZA 02 varnish® A zx3 Y},
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Table 2. The Tormation of Varnish (Unit: %)
'w Varnish A | Varnish B | Varnish C | Varnish D
Component e (Resin A) (Resin B) (Resin C) (Resin D)
Rosin Modified Phenolic Resin 45 45 45 45
Soya Bean Oil 10 10 10 10
D-290 45 45 45 45
Total 100 100 100 100

© Hydrocarbon solvent : HFH Y 260 ~ 290TC
© Varnish cooking condition : 230C / 1Hr

(2) d=a A*
Table 33 22 7102 YAE ARsI% 2.1, three roll mill®] condition< Table 4
oA e AT
Table 3. The Formation of Ink (Unit: 26)
Ink Number
Ink A Ink B Ink C Ink D
Component __ _
Varnish 60 60 60 60
PCN Blue Pigment 20 20 20 20
Hydrocarbon Solvent 20 20 20 20
Total 100 100 100 100

Table 4. The Condition of Three Roll Mill (3 Pass)

Roll Temperature : 302 C

Roll Pressure : 10 Bar

Knife Pressure : 8 Bar

Roll Diameter : 6 Inch

Manufacturing Company : Kyoung Young Machine. Korea
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(3) Fol9o 54
v AN A& AE8A9 542 Table 59 2t

Table 5. The Properties of Newspaper

Properties Newspaper
Stretch 1.28 % / 2.23 ‘;J—(CD/lﬁ\/Iﬁf);
Brightness 57 %

Show Through 5.7 %
Grammage 46 g/m°
Water Content 8.5 %
Smoothness 45

2-3. 9329 FASEH 54 53

dael sty EAS AwHy] 93 Bohlin C-VOR RheometerE Al&3}l% o9,
geometry= 4°/40mm cone/plate type®] il A L= 25 CTE 89t Sample®] shear
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IGT QHAHE7E o] &std AL JAAH(x), Fol YZAZH(y), Hol&(y/x)&
Z7A 3811, Origin 7.0(graphing and data analysis software)& o]-&3}o xo y¢ Zei=
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X-Rite 408 WAL FEAE o] &3l AHEY FE=E SAHSIHY. o W T 203
Z2Asted A9 HAEEEE AFE3H9T. 283 BYK GardnerAt®] micro-gloss 75° &
o] &3t QAMES FHEE FAHHR.
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3-1-1. Viscosity profile curve
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Fig. 1. Viscosity profile curves of inks.

3-1-2. Creep and recovery curve
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Fig. 2. Creep and recovery curves of inks.

3-1-3. Relaxation curve
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Fig. 3. Relaxation curves of inks.
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Fig. 5. The variation of transfer rate for sample inks at 0.3 m/s
and 200 N/m in IGT printability tester.

Table 6. The Comparison of Transfer Parameters and Residuals.

Sample Maximum of Transfer Rate(%) f b R?

Ink A 93.7 0.3945 5.9612 | 0.9951
Ink B 90.2 0.4804 4.6587 0.9968
Ink C 87.6 0.4921 3.0851 0.9981
Ink D 85.8 0.5167 2.9547 | 0.9979
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Fig. 6. Comparison of immobilization parameter(b).
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Fig. 7. Comparison of splitting parameter(f).
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Fig. 8. Comparison of density curves of emulsified inks.

_10_



iy
9
(&
o
Sl
iy
Y
©
.

A2 sle] mE A4 Y29 Fusky 547 QA0 B AT

3-2-3. d=a9 4 &E2A EAH gloss
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Fig. 9. Comparison of gloss of emulsified inks.
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