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Abstract

The Rheological properties are important factors in printing process. Specially,
emulsification phenomenon is a very important factor that decides the quality of
printing products in lithography. In this paper, I investigated the flow characteristics
depending on calcium carbonate concentration for emulsified inks. By applying the
data of this paper, I wish to predict quality of printing product in practical printing

process.
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2.4 3

2-1. A=

2-1-1. k=2 (A AULH)

218d AlgE AAtEE AL 5(CaCOs) Fatty acid Coating*] 2], Particle Size
0.06 umZ 3ttt

2-1-2. Varnish(Vihicle) A%
Algoll AH& ¥ varnish® thgo Ut A 24 ot A Z2H A

Table 1. Varnish Formulation (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 : &FW ¢ 260 - 290TC
* Rosin Modified Phenolic Resin : Mw 10%t
* Varnish cooking =71 © 230C / 1Hr

2-1-3. 42 A=
B A7l AR 3 g5 24 At Ax=E A
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Table 2. Ink Formulation (unit : g)
Sample @| Sample @| Sample @|Sample @ | Sample &
Varnish 60 60 60 60 60
CaCOs 20 25 30 35 40
Hydrocarbon solvent 10 10 10 10 10
Total 90 95 100 105 110

2-1-4. As(d2)A=x =34
Table 3. The condition of three roll mill (3pass)

302 TRoll Temperature
0 Roll gap setting

10 bar Roll pressure

Knife Pressure I dispersion Stage 8 bar

2-2. #3&9 £34
AHEE WE7)(max 1,000rpm, AC 220V, 30W)E 300mpm £52 943 Bgd Y8

o 30ccE 100cc HlZ|oAM 58 & mubsted F3AZT. ol o) 1Ewich Aok
02g)9 A8E MFAst AFE AL, o] 16T Ax7]dA 24 o] FE3] A

ZAZ F OA AxE 43 2FE SAEA 4 (Dl dYsted fstEs FIRTh
f3lge f3ld da F, daxe AFAFH w3td EMB)Y  FH#Hvul(water
pickup ratio, WP)2 AHeo|lHx tg7 22 A(1)ez yehlofzid,

W.P:% % 100(%) (1)

2-3. Bimgham model°] @& Y439 yield value 53

E dFdAME 2+ A8 Y yield stress§ FA37] Y3t o33 2L PSS A1 83
Aot

-4 A& pre-shearg 7}etA && AEHiYA 10% w3 0 PadlA 100 PaZ
shear stress& A&t F7HAHE W shear rate® FiglolAd 2E& 24 H/F
g2 JdEyn, o 2R A4FFE st A 2d F b dEFd
Bingham model®} Ae A2z FE7F ZHE Y3l  Bingham model
equeation®l A &A1t}
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Fig. 1. The shear stress variation of inks according to the
shear rate & the application of Bingham model.

o] 7] 4 Bingham model equation YEhNH &3 72}
0=0,y+TV 2)
(¢ shear stress, o¢ @ vield stress, 7 : plastic viscosity, 7 ' shear rate)
Fig. 1olA ZAMde y HAAL golyield stress)gol®™, e 7]&7I= 7 (plastic
viscosity)o| .

2-4. 9=z Fx AKY A

CaCO, 9] &&eo] W g9 7% HEANNE veotstrl 93+ flow, oscillation %
creep 2 So] diate Zz d3sigo. B AFelAME 4° /40 cone plate’t FEH
Bohlin C-VOR rheometerZ ©]83}o] 20CNA A% & sArh

2-4-1. Flow Measurements

gz Fz7l HEFHE Fo HE WHHE Loluly] fdtd g = selA
flow measurementE & 743} th.

X fale Jdas FAS Az W27 98t 5 s 9 pre-shearS 120s TG F
Aok 1 Fo] 800Pacll Al 1Pa® shear stress® 180s 5¢ ZAA2ARAE o deye

shear stressol W& AL MIE =AY}

2-4-2. Oscillation Measurements
Qixoz Jar Bekgel AR A Brh od7HE Jas By WEed By
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oscillation measurement& = A 3} t}.

oleld ZAe wHowE fatd YA 55 'Y pre-shearE 120s ¢ F Foll 5Hz
9] frequency € 500s &< FoA AlZke] wE elastic modulus(G')¢t viscous modulus
(G"Me] Wgs ZA43Art

2-4-3. Creep Measurements
Jazt HAHAe] Mol® FTo Yoju JA9 B FEH levelingS ZAH3H7] ¢
o B AFIME creep measurementE T3 o] =kl

J3 10 s 'e] pre-shearE 120s B & F o 0Pad shear-stressE 500s 5¢ 94
shAl Zhsked AlZbe) ik RS FHER

o
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Fig. 2. Emulsification of Inks depend on the concentration
of calcium carbonate
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3-2. Bingham model°}l o2 yield value

Fig. 3% 4v #8% 439 shear rateo] W& shear stress? ¥ 3sl=t4Hol| Bingham
model equationd HEAA 9L gulyield stress)e] 3 7 (plastic viscosity)#2 UE
A Agolth A A B £ AXol dAd CaCO, o o] T7HEFE oot 7k
& Hak dsdte AR Jeiwth

ol AL JdAFd CaCQ o} 2L ugiol gFoz EAS AT JH g 559
Xigo“é" ﬁ 7124 & o] AtHEZ CaCO, &%l 57HE+E yield stress9 7 o
Aoz AztEd
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Fig. 3. The yield stress of emulsified inks depend on the calcium
carbonate concentration.
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Fig. 4. The viscosity of emulsified inks depend on the calcium
carbonate concentration.



3-2. Flow Measurements
Fig. 55 79| shear stressE& AAAZ o, Fx9 JEHS ZA37] AT Aol

23 & e AL & §¥dM =L CaCo, o #FAEs FHsA A9
W5g e AR $8e A AAAREl we CaCo, o o] B Y7} o
e 4EE AAAEt olE CaCO, $3o] BeFS T2 Aol § Eolutn
g+ A
7
6 =
s
~ —— CaCOs 20%|
Sat -8 CaC0, 25%
2 ——CaC0O; 30%
2.0 —e—CaC0s 35%
73 ——Ca00a 40%
P
>
1 -

(=)

1 2 3
shear stress logo (Pa)

Fig. 5. The viscosity of emulsified inks depend on the
calcium carbonate concentration.

3-3. Oscillation Measurements

Fig. 63 7& A7t th& G'(elastic modulus)® G”(viscous modulus)E& YEH o]
o A B F UARo] FAHANT AHAETE GGS HA Assie AE EAF
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3-4. Creep Measurements

FrAe dAZ S-S s F 2 $HS AASAEE FAE dde Auz QEO}
7bel e ©/do] vEtAIE T o] ¢} o] o} ¥ e1H ] Flo] shaf R A] ¥ AEjdA &

A AA ] AFE creepoletil M, ol HAE o]&dte] B AFA = creep
measurementE A ASATH olg B2 UFEFzel ES on|sty Fig. 8=
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Fig. 6. The G" of emulsified inks depend on the time.
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Fig. 7. The G” of emulsified inks depend on the time.
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Fig. 8. The elastic return rate of emulsified inks (0Pa).
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