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Abstact

The rheological properties of emulsified ink must be maintained adequately at
various shear rates or shear stress. So it 1S necessary to understand its rheological
properties in order to regulate the printability of eumulsified ink on the performance.
In this study, the rheological properities and printability of emulsified ink are

investigated according to the molecular weigths of rosin-modified phenolic resin.
1. A &

= das 4E AsFg o FadAAdel 2dHow Yy 14
VAN E 3 PN AFES A Hrt 283 olgd Jdae HAF: A A
Aol AelH 7] 7A w9 th¥d shear rate =X shear stress& 2HA ®tl 132 =

HAMA Yol AolHAXE J3Z BEY FLA et AT AAGol A=A



gty 8ha] 2 A26H A1Z 2008

B oolE@ ASL #3 YIA J3 AT U FEHE S4% de Faw)
g7k = Qo 23 #3 BPYE Y20 B A7 TR A o5 A7
olgou 18 ®o] &AL g0

olo] B A3 223 WA #HE £A9 BEAFE @y sy °‘ﬂ-§- Azxg = 73 H
g 498y 542 2453, Aol 243 Ao ATE oo Aol FBUA

2 AR axt g

2-1. 21 A4 A= A9 A4 EAF 54

2 a7l AgHRn =23

7} 4F7}= Table 191 YEF AT

B:])H
Perkin-Elmer Series 200 HPLC GPCE Al& o}cr] —.—z]—

H =

e RET
a} o
=

Z) o) A

O
2489 1,

Table 1. Molecular Parameters and Acid Value of Resins

TR,

TR el A

Resin Mn _____MW MW/MIL Mz Aciﬂ alue

Resin 1 7,019 15915 23 | 69452 30.1

Resin 2 1,969 36,943 18.8 238,697 18.8

Resin 3 3,018 66,086 219 458 063 13.9

Resin 4 4,100 95,124 23.2 732,519 124
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Table 2. The Formation of Varnish (Unit: %)
Varnish | Varnish A | Varnish B |{ Varnish C | Varnish D
Component _ (Resin 1) | (Resin 2) | (Resin 3) | (Resin 4)
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 :

© Varnish cooking condition -

SHESY 260~290 C

230 C / 1Hr
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Table 3. The Formation of Ink

(Unit: %)
Ink Number| A Ink B Ink C Ink D
Component

R | -]

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 T

Roll Pressure : 10 bar

Knife Pressure : 8 bar

Roll Diameter : 6 inch

Manufacturing Company : Kyoung Young Machine. Korea

Table 5& A @ A3 AE8A9 F4& debd RAolr

Table 5. Newspaper Properties

Properties Newspaper
Stretch 1.28% / 2.23% (CD /MD)
Brightness 57%
Show Through 5.7%
Grammage 46g/m”
Water Content 8.5%
Smoothness 45
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Fig. 1. Viscosity profiles of emulsified inks.

3-1-2. Creep and recovery curve
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Fig. 2. Creep and recovery curves of emulsified inks.
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Fig. 3. Relaxation curves of emulsified inks.
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3-1-4. Oscillation curve
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Fig. 4. Storage and loss modulus curves of emulsified inks.
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Fig. 5. Tack value of emulsified inks.
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Fig. 6. Laray viscosity of emulsified inks (shear rate = 2500 1/sec).
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Fig. 7. Shortness factor of emulsified inks.



sl shs] ] A26A A1 2008'.

3-1-8. &A% F7}o o} E Newtonian value ¥ 3}
Fig. 8& X9 A Z7ld w2 FE g (Newtonian value)& WEl
& FAZE A= SAAE Auiste A2 O ge] 14 MgA HY wE

E A

Zb7b9H, 0.2 HISA HE vBlwE #FAd I AIA A d3E R o] BAE
of ZAEA W FA% AFHel FAAL ATL dedl Ao} AL WA HY I
23 A Ago] FaA A wEHC] A FolAA HeE AR ddH,

1
0.8 |
go.e
©
>
S
c
§ 0.4
L
2
0.2
Emulsified Emulisified Emulsified Emulsified
ink A ink B ink A ink B
Fig. 8. Newtonian value of emulsified inks.
3-2. AHAHA
3-2-1. 3 AP H4H Y39 HAol&

Fig. 9 ®Ae] dzagke] st Aol&& VeI T xoltt, f3 HEMNEH e =27t
ARE wA e BAge] Frbael wet delgo] FaFe FAT 4 dow oE FA
AT T4 dE £AL 4% AR Fhe Ynd MBI AR, Ged
ZAo E JdmsE AV 4 AFHE IFAHEFH #S BFAHQA Yooz U
olg] gt A7} UrE}LJr—‘E no= }‘]'it-d‘:]‘ Mol & PJege T 84%F Aujzl 84
= A= & 4 U 73 HYAGEA d3Y AL, BAREe] S mel dol&
o) AT ¥ F Un

_10....



27 W4 s £A9 EAF Asel B §3 YPY2e SAsty 54T AHFY

o
91
I

X Emulsified Ink A
A Emulsified Ink B
B Emulsified Ink C
® Emuisified Ink D

oo
o 8
T |

701

Fraction of ink transfer(%)
o), ~
(@) 18]

()
o
|

n
N
]

1 ] 1 ] ] ] |

2 4 6 8 10 12 14
x(Ink on plate, g/m?)

Fig. 9. Variation of transfer rate for emulsified inks at 0.3 m/s
and 200 N/m with IGT printability tester.
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Table 6. Comparison of Transfer Parameters and Residuals in Emulsified Inks

Sample k f b R®
Emulsified Ink A 0.485 o214 50121 0.9897
Emulsified Ink B 0.485 0.4010 4.0321 0.9910
Emulsified Ink C 0.485 0.4536 2.3584 0.9957
Emulsified Ink D 0.485 0.4987 1.9846 0.9981
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Fig. 10. Comparison of immobilization parameter (b).
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Fig. 11. Comparison of free ink film split parameter (f).
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Fig. 12. Comparison of density curves of emulsified inks.
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