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Abstact

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 satify 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 charactenistics such as viscosity, yield
stress, viscoelasticity and tack value were considerably varied.

Thus, in this paper, the effects of changing the content of rosin modified phenolic
resin on rheological properties of the vehicle will be studied.

For that, the rheological properties were found by flow, yield stress, creep and
oscillation measurements using Bohlin C-VOR Rotational Rheometer. And Emulsion

rheology and its microstructure will be investigated.
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1. A &

Hy Ay FAH A= E8{fountain) E ¢ WY Edol= (metering blade)
Abelol A dzzt rEEHE @0l Yol HEF nPE YA E AHEEor Ikl gt
A 43 Edd(train) #o d2E FLdsA FFe] A 8 ¥ FHEE A
A A A d)

old AAL T AP IUAAA ERY d=2 FEF FLAHH tZE HH AF
Aol wret A Ee] FHo] AAAY ole UM dAV HAE 7E%H SN FE
BAE 7 & 5 3tk

A A e FE UE, A, HEFY FEHF E= F 229 £¥E, HHAE
o] EAtHolA sle Hejelth ol2ig A dAE olF= ¥4 AESC WY HE,
FE7b AeA, Y3 e FHEy JAEo A 2

agstd 2 dFoAE HE 439 Ao Bol AMgHAE 22 94 HE
A FgEFS W

A
) T
A A 813 FE AZE3t4, Bohlin C-VOR Rotational Rheometerg& o] &
3t flow measurement, creep measurement, oscillation measurements A Aste F9
g EMNEEZ FAAY.

2. A &
2-1. X9 ZA%F =34
Perkin-Elmer HPLC series 2002 £3] 22 ®A 33 X9 EX3FE Table 134 2

2 2R FASAH.

Table 1. Test Condition

PLgel 10gm mixed-B Column
Column
PLgel 5 100A Column
Solvent Tetrahydrofuran(THF)
Detector RI(Refractive Index) Detector
Flow Rate 1 mil/min
Injection Volume 100 4
Temperature 35 T
Concentration 0.5 wt%
Test Time 20 min.
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2-2. Sample Ax

ey & AT sampleg A FsATh
Table 2. The Formation of Sample (unit: %)
S le Numb
F\m Sample 1 Sample 2 | Sample 3 | Sample 4
Component
Rosin Modified Phenolic Resin 30 40 50 60
Soya Bean Qil 10 10 10 10
D-290(Hydrocarbon Solvent) 60 50 40 30
Total 100 100 100 100

© Hydrocarbon solvent : SF8Y 270 ~ 290T
© Varnish cooking condition : 230°C / 1Hr

2-3. Sampled] #9E3 EA =H

SampleE4] F+¥&8d 5AHE A7l 43t Bohlin C-VOR Rotational Rheometer&
AFE3E T Geometrye 4°/40 mn®] cone/plateo]d], 2= ZAd glojA 2x& 25
CE dAsA FAstA o

2E A4 1o sample FYs AR 957 93, 5sec 'Y pre-shear 60 sec

&9t 71811 equilibrium timeS 5minl & 3t T}

el FEggu 7ol AxHo|x 1= Thermo HAAKE RheoScopeld Al&3ld
emulsion®] shear rate ¥3lo] W& Azl TR vA Fx WIS AEIH.

A\

2-3-1. Flow Measurement
Shear rate® 3}o] W2+ sampled] 38 EA

~ 10* sec 1T+ Z Z=7}A17]9 flow measurement

AE B 7] 98 108 =< shear rateE 0
A Al st T}

ﬂllm ﬂllo

2-3-2. Yield Stress Measurement

Sample€ 9] yield stressE& ZA3%}7] #3] pre-shearE 7}8HA] €1 equilibrium timeE 10
min®l. 2 3tE )

71 % stress® S7FAA shear rate®} viscosity W3S F3 yield stress® 73 Th
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2-3-3. Creep Measurement
AA 3 stressdtoll A sample? strain®3tE AH B 7] Y3l stress 50 Pasdloll 48 compliance
£ 108 &9 SRS

2-3-3. Oscillation Measurement
Sampled] FEAL AH 7] Y3t straing 05 %% 3t frequencyS 1 HzE < A3
T A A1 71 € single frequencyF5 3 S T3l G, G, AA*HE)E SA AT

2-4. F3&9 &A
%ﬁ}%% e o sld E(B)e ZZH| (Water Pickup
2 o]

wr=2 x100(%) (1)

Ast7] Y3l sample 25g3 FTHF
(Max 1,000 rpm, AC 220V, 50 W)

FAe| g Wzto] WE samples 9 FE &S
30ccE 100 m¢ BIANA 102 &< 1 =& uwt
Z AF23] 300 pmo 2 murate] §3HA A

o] wf uj 1¥vtct HF=F (F 02g)8 AMNEE It 2AF

AZ7)A 243 ol &3] AR F, oA xR H[ 3

)l dYslted w38 F3lH T

2

3. A3 ¢ uz

3-1. $X¢) EAF &4 247
Table 49+ GPC &A3¥S 53 13 FHTEXZE FTIFHTTAE, AT, z-H1
A%, A7 ety i
Table 4. Molecular Parameters and Acid Value of Resin

M, My M./M, M. AV

Rosin Modified Phenolic Resin 646 41,343 64 217,189 14.4
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A o] e Wste] wE A vs|Fe FHdAH F4o B AT

Mw = 5,841

Relative Amounts

Mw = 966,138

L 4

High Molecular Weight Low

Fig. 1. Molecular weight distribution of rosin modified phenolic resin.

Fig. 12 £ 24304 AH8d =3 ¥4 He X9 AT £XF Hehd Aot &4
F X g7t AAH 22 §A vedS E F AUtk

3-2. Flow measurement 2 3}

Fig. 25 $X2¢ &3 wigld w& us|FY flowIFAHE el Aot +X]¢ &
o] 30%Z 71} HL 7%, shear rateF7tel et Ao =7l A3 Newtonian A%
g L FAFE = Uk SRR FA Y FFo] FIHge] Wt shear thinning 82
o dA3A YeElGS B 4 Ut £33 ddo] FUkge] ulel low shear rate & & oll A
Newtoniang 9 °] WeldS & 5 Urh

ol= gtarol FI1gd wel AlEE7 el HAY F2IF e AH HAA} 79 shear
of 2% F+ZE Ayl wiol olglgr Aol YElYE AeE Azt

3-3. Yield stress measurement 43}

Fig. 3ol A9 33 ¥ & nvsZY yield stress¥3tE e

o] gteko] Z7}eto] wel FAEA yield stress7t AR E & ¢ Aot o=

o] Z71&e) uet WAL Josle o ToE & stress’t F7HRGE A
o2l gt @A}l 45}4-‘6— AL gFo] F7Hgte wel vs|E9 X7 £2ESHA ¥

HojA gl7] Wi Hxd AP S dovleid o & ¥S FRE ] "EolH

o
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Fig. 2. Flow curves according to the varation of resin content.
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Fig. 3. Yield stress according to the variation of resin content.

3-4. Creep measurement 2 3}

Fig. 4 dA 3 stressE 50PaZ 39S 4 YEl}= sampleE 9 complianceE Y E}
A AHolth, F creepEAS T A FHol F71¥4+E compliancetol FS& &
g ok gy $£Xx9 o] L sampled A= stressE FI/IAA L wW YElYE
compliance7t & &o] ¥ sample®t ¢ A 718 € 4 AY. oz EAo]
B olfv A9 ol F7sHA HY IAFHQA Aol o FAIAH A7 A
TZ2E IWE FAFHAL st Aol o A HI WEolet A
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Fig. 4. Creep curves according to the variation of resin content at 50 Pa.

3-5. Oscillation measurement 2 3}
Fig. 5914 Fig. 77}A1 & single frequency sweepolAl X9 & W3le] & A%

Ase £4 A% 2YL 947 BT Jehd Relth Fig. 59 622HE 54
o] Z7hgtol wa olUXE ARATE &P SANIE gol O FL BAL 5 ATk
o]

c

3

=

o
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Fig. 5. Storage modulus according to the variation of resin content.
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Fig. 6. Loss modulus according to the variation of resin content.
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Fig. 7. Phase angle(8) according to the variation of resin content.

Fig. 7& A9 &% F7lo] we 44a AstE vebd Aok, 444 §7F 0°9 77k
A A} 22 7158 8 90°0 77k & AAA e 22 AsE sl EHk
gakol 7HF e 30 %9 HFEe] B9 A4 Newtonianfr Ak 2
qom, =329 gaFo] FrlstA EH ©AFZA dHo| Frtstod HA
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3-6. &3l &4 23
Fig. 8& $x]9] 3k wigle) 2 §38& FAL Ueld Aolth X9 Fhako] ZrlaS

£ §3hgol ZA Ueton, 43 R £2aheu dele Azl o =M @
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Fig. 8 Water pick—up curves according to the variation of resin content.

3-7. Emulsion® #+wW3% 3 £4

Fig. 9% %3 F3A g 9+ emulsiond] W3 shear rated] WE J WIS el Aolth

X 2] ko] 30 %92l emulsion®] A-$ HHFAH O 2 shear rated] S 710l Wt =7 A9
LA3A YERE Newtonian 71%-5 BAoH, o= emulsion® AHEo] QA B ¢
3 57 WiEoz AzEcCh #3219 ko] 40 %Y A%, emulsiond] FEE AAHoR
A3t low shear rate oA 2719 Newtonian d ¥ o] WENS ™, shear thinning
index”} S7Fstdeh. 2ela 319 ko]l 50 %Y A-F, low shear rate oA Hrt ¢
7 Vs ol UES oY shear rateZF S7FECl Wt neat el Hls|EY HAx W
=43 zpo)7 i
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Fig. 9. Flow curves for emulsions according to the vanation of resin content.
3-8. Emulsion®] vA|F+Z

Fig. 102 shear rate 1sec st $:x¢ E3uslol] 3 HF el A=
e v ATZE Jebd Aol I1sec sl E W 4oy Aol aFHA &
4 7 Utk

A 30%e) 3t ¥ AdEl= water in oil FEIZT obd oil in water FE)E Fig. 10 ()9
UEht ikl B0 HEEo] HEdHEE BAEHYNA eS¢ F 9»1‘4 az2ja A e g
ZFo] 714 ¥ Fig. 10(0)9] A3 o] Ao 7HF 717A AR 35S EUAF & Yt

Fig. 11 shear rate 10sec ' 3tollA ¢ mlAl3+z W3S Jeld Holdd Fig. 11(a)9

A, BB HeF & AH L A A & vt 22 AHEL 2| sheardl] ¢
3l ¢F7ke] daa|F Aol vlEIGE 3l £ 9},

Fig. 11 (b)AM & & BN 48 7MgA FAHAAZ YA, & 45L& 2
AP 2 WPIHAAY S E F do AT X9 FEFo] 50%2 emulsion® W=
shear?] g3tg A9 W2 &S 2 Fig. 11 ) £359 & 5+ g}

Fig. 12 shear rate 100 sec ‘ol emulsionE2] A7z W3E vehd zolct 30%
emulsion®] 7-, shear rateZ7} F7F5HA SH H]3] &9 AAHE FolE 4 gl

o]+ emulsion®] up plated] 93l 3 3Hhomogenization)&d o] dojyty] wWEoZ Azt
o} A 40% emulsione TUZ 279l EAHAE] vi$ A3 wldHoAPE & 5
o} 3LA19F 50% emulsion®] 7A-$ shear rate F7HA] A o] fIX|qt o]l FE oz ¥ AT
AL BAFHOR A AUt
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(a) Emulsion with 30% of resin content (b) Emulsion with 40% of resin content  (c) Emulsion with 50% of resin content

Fig. 10. Microstructures of emulsions according to the variation of resin content at 1 sec .

e
R

(a) Emulsion with 30% of resin content (b) Emulsion with 40% of resin content (c) Emulsion with 5096 of resin content

Fig. 11. Microstructures of emulsions according to the variation of resin content at 10 sec 1

(a) Emulsion with 30% of resin content (b} Emulsion with 40% of resin content (¢) Emulsion with 50% of resin content

Fig. 12. Microstructures of emulsions according to the vanation of resin content at 100 sec a1
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2. TX9] gteko] Fr}glo] wel B39 vyield stresst= =789 th
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A, 93 (8) = FHE AasAct

5. A9 gFo] FI1E met F3&2 AadFeH, 60 %Y AS vt
2 Q3 73 4L dojviA gt
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