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Abstact

Generally, printing inks are composed of pigment, vehicle and additive. Among others,
the vehicle transfers the pigment to substrate and then binds 1t on the surface. So,
rtheological properties of the vehicle are an important factor which has influence on
printability. Thus, in this study, rheology of the vehicle was investigated by using
rotational rheometer according to molecular weight of resin. Also, emlusion rheology of
water in oll type and its microstructure were examined with increasing the shear rate.

Consequently, the following results were obtained:

(1) By wviscometric flow test, zero shear viscosity and shear thinning index of wvehicle

increased with increasing the molecular weight of resin.

(2) By relaxation and creep test, relaxation time and retardation time of vehicle

increased with increasing the molecular weight of resin.

(3) By frequency sweep test, crossover point of vehicle increased with increasing

the molecular weight of resin.

(4) G' and G” of emlusions increased with increasing the molecular weight by

amplitude sweep test.

(5) The shape of water drop in emlusions was changed to the capillary tube.
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A A= v t}ekdt shear ratel} shear stress Hetoll A fwistd AHaAEo]
AslAl FASEo Aol s, 2B R Q] FAAN Y3 AHNHFANE ZA-5H7] 98
dast /MR GREH EFSL A Gofop drp!™Y

2 dFA = FH3 43 vamishd FA AES 7B 8ol AREHE 22 ¥ H=
FAE AHReto, GPCE T3 £AFES SASHL, EAF Z7|¢L2 H3EFE HES
t}. I % Bohlin C-VOR RheometerE AHE3t viscometric flow measurement, creep
measurement, relaxation measurement, oscillation measurement® %3l A%, retardation
time, relaxation time, A& A9 &4 A AHAAAE 4H AU

3t 73ld AejolA e shear stressol W& emulsion®] AEA ®HEE FAIAL,
FAO AAEe)73E 53] water in oil B Bl ¢ emulsion AT E 25
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2-1. 23 WA s FAY ZAF A

2 dFOA AR EAAE FEAA(F)ANAM FA-T B M AHlE FAE T A,
B, C, D&}x 332, Perkin-Elmer series 200 HPLC GPCE Al&3lo xS

F29 BAEHE ZAE 7| A4 ExEHL 43 = PL polymer standardsE 2 ¢l
polystyrened ©]-83lo] 7 &AM (calibration curve)S FASIHUTH 1 T Table 13 2L
ZHOE A9 EAHFS SAHFAY.

Table 1. Test Condition

Column PLgel 10im mixed-B Column
PLgel 5im 100A Column
Solvent Tetrahydrofuran (THF)
Detector RI (Refractive Index) Detector
Flow Rate 1 mil/min
Injection Volume 100 10
Temperature 35 C
Concentration 0.0 wt%
Test Time 20 min.
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Table 2. The Formation of Sample (unit : %)
W}f Sample 1 Sample 2 | Sample 3 | Sample 4
Component “(Resin A) | (Resin B) (RESiE___z_(;) (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 :

© Varnish cooking condition : 230 C / 1Hr

SHHe 260 ~ 290 TC

2-3. Sample®] #¥ &3

Z} samples< #FWsHE AL AHEY -.4 o]-@] controlled-stress and controlled~strain
type2] Bohlin C-VOR RheometergE AH&-3I5th. Geometrys 4°/40 mm cone/plate®]™
AY &5+ B CE 39ty 28] sampleo] WA 5= shear historyE € ASHA HE7]

[o

#1381 Al, 5Pa®] pre-shears 60secE<t 7H3l1 equilibrium timed Smino 2 &t

¥3 Thermo HAAKE RheoScopel &

A}§-3ted,

Hstol]l WE emlusione] PIAM & ¥3E #FSAUT

2-3-1. Viscometric Flow Measurement

Shear rate ¥ slo W=+

sample] HX ®W3IE

samples 341 A

rate2 0 ~ 10 sec 19v2 Z7}A 7] 9] viscometric flow measurement=

2-3-1. Relaxation Measurement

Cézg :_1— Stralno]-oﬂ }\'1 Sample-J StreSStﬂﬁ}E -7

A A8 AT

= o} relaxation measurements

a

2-3-1. Creep Measurement

shear rate

A B 7] f8td 108 B2 shear
A Al 5F 3 Tt

#3877l $%te straing 0.1 %2 sl 10

A A% stressstN A sample®] stram¥3tES A5 H 7]

y3h et

straing 10% <4 &4

3t} stress 10 Pasiol A €
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2-3-1. Oscillation Measurement

Sampled] T4 AL AHHE7] 939 strains 012 3t frequencyE F7HA A,
frequencyd] W& G'# G"E SAFI}IYY. 181 emulsiond FEAAES AHEI] 48
frequency® 1HzE YA3] FA3L stressE®: F7MA7]% amplitude sweep 3 &

S8

2-4. %38 27
3 AL Hrlsle o8 WHF {3 % SHRE AR 738 (water pickup
ratio, W. P)& A3 4}

o

WP = g % 100 (%) (1)
M

4= (2)

B=7- =5 XX (3)

A ] Aol Be d3d F3d 4 =S v

S ZA4387] A8 vdEFE BHgH FFF 30ccE 100 meol
A 108 ¢ 2F3= g wWHk7](Young Hana Tech. Direct Driven Digital Stirrer
SS-20DF, Max 1000 RPM, AC 220V, 50 W)E A}&3te 300RPMo 2 wwhsl 3}
A Zch o] wf o] 1 vt} A3 ZFY A8EE ANFHsty AdFS FAS I, o|& 106 C 4
Z71NA 2 AlzE o]l ST AXAIZ F w3 AHFS SAs A (3o diystH
#3188 T3
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3-1. 23 ¥4 HE A9 EAF &4 2%

oz} Fig. 13} Table 32 £ AFdM Al&HE 22 ¥A #He 39 GPC A=rE1H
I A a8l AVFE e Aol

Fig. 13} Table 32 &3l resin D¢ &A% 371 7F¢ Wil & resinsol 4|3l



Relative Amounts

High Molecular Weight Low

Fig. 1. GPC chromatogram of resins.

Table 3. Molecular Parameters and Acid Value of Resins

Resin M, M, Myw/M,, M, Acid Value
Resin A 401 12,414 31 41,563 22.7
Resin B 407 21,162 52 83,636 19.2
Resin C 646 41,343 64 217,189 144
Resin D 1,098 36,726 79 621,763 11.7

3-2. Viscometirc Flow &4 A

Fig. 2 shear rateZ7le] wWg& AL WHIE AHE Aolrt A sampled] ZHA
shear rateZ7}o] we} HEJF 743 E shear thinning AF°ol YEWS™  shear
thinning indext EAl#o] Z71845 ¢ & 8 7Hd S #U0E 4= o =3¢ sample
o] 7}A]+= zero shear viscosityd] k& #Al%Ho| F71E84E ¢ & ¢S Yehl AT
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Fig. 2. Viscosity versus shear rate for samples.

3-3. Relaxation &4 23

Fig. 2+ straing YAsA 7FE W UElUE samples 9 relaxation 238 VER
Roltk, Aol E45F F7| stressolA ZAstE 71E27|7F ¢l #a, HYAHA &G
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Fig. 3. Stress relaxation curves of samples.

3-4. Creep &4 AT}

Fig. 4v YA stressstoll MY samplegol] it creepF A& Yeld Aol A3
o] F71ge] wzt ygo] AA o]FoHE & 5 YUY olv FAFo| F4F HEYA
TZ7F o ZA3HA FAEAA 7] Wi HE S do7|7] ogr] WEeld

233 creep =4 ZAFAE Voigt Edd FHLEAA sampleE©] 713 retardation time
< F3}H, sample 1, sample 2, sample 3, sample 4= Z+7ZF 352.3 sec, 376.8 sec, 379.8
sec, 381.6 sec® YEMAT. = sample 47} 7R+ Y™ A sample®t} 1A X Q1 7F3k
= 0 B 71 U&E ¢ F Utk

3-5. Oscillation & A%

Fig. 5¥ frequency %7t W& samplesd &4 AlF FA ATE Jebd Aol

T sampleE°] low frequency G g4 AA A7} A high frequency g o2

daE A & Alggtel F7ete Aol YEd S ¥ 4 gloh. I8l sample
&

o] Eatgol s71E+E G'# G0l e A Ho| low frequency FH 2 E ol FI &
= T Ut

3-6. %3¢ 23 A%
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FHESE Fahgol ¥ vehin §3 33 27 ]



d=148k3] x| A23d A2% 2005

Ehs A ddoly sample| st

At o= H|B|EH 9] HFOE QA =
&ol ERAE nE 7lge 43A4os A o Azdrt
1.E+01
1.E+00
& 1.B01
<
S
c 1.E02
3
g led
—eo—sample
o 1.E03 P
o —m—sample2
—x—sample4
1.6-05
0 200 400 600
Time (sec)
Fig. 4. Creep Curves of samples.
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Fig. 5. Curves for G’ and G” of samples.
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Fig. 6. Water pick up curves of samples.
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Fig. 7. Storage modulus of emulsified samples.
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Fig. 8. Loss modulus of emulsified samples.
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(a) Emulsion with Mw=12412 (b) Emulsion with My=21,126

(c) Emulsion with My=41,343 (d) Emulsion with My=86,726

Fig. 9. Microstructure of emulsions at shear rate 1 sec .
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(a) Emulsion with My=12,412 (b) Emulsion with My=21,126

(c) Emulsion with M=41,343 (d) Emulsion with M=86,726

Fig. 10. Microstructure of emulsions at shear rate 10 sec .
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(a) Emulsion with Mw=12412 (b) Emulsion with Mw=21,126

(c) Emulsion with Mw=41,343 (d) Emulsion with Mw=86,726

Fig. 11. Microstructure of emulsions at shear rate 100 sec .
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