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Abstract

The drying speed of gravure ink are very fast because of evaporation
drying type. The gravure ink are fitly selected variety resin and solvent for a
wide range printing are adopted. Moreover, after-manufacture handling is
necessary to various purposes. Though composition of gravure ink are same
those of another printing ink, the viscosity of it are vary low compare with
another printing inks. As property of variety printed matters, improvement of
performance of printing layer and suitable after-manufacture handling, the
more research of gravure ink are to be continue for development of printing
technology. Generally, the gravure ink are made up resin, pigment, solvent
and additive. Especially solvent are fitly selected for solution of resin,
viscosity, and drying speed. Furthermore, it is care of a bad smell of
remaining resin, poison and danger of fire of it.

Because of the prevention of air pollution as restriction deflation of
solvent, custody of dangerous object and improvement of work environment
as labor safety hygiene and fire-low, the environment restriction of printing
business become strict.

This study has purpose of development of gravure ink of involved 30%
below of alcohol is used for PVC film printing.
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Polyurethane(PU)= 7] B4 2 2 isocyanate$} polyol®]l Z &9 93 urethane 23]
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BP0 R olFoxy, T3 B E AR F7] 9% chain extender, ¥H3A 9 24 ¥
B &% AL S catalyst, 2 F EA 2L 93 crosslinker agent 5] AR
"t

20CN-R-NCO + HO-R-OH — »

0] 0
! [l
OCN-R-NH-C-0-R-0-C-NH-R-NCO

R : Aromatic/Aliphatic hydrocarbons
R’: Aliphatic Ether/Ester

AutA 62 polyurethaned polyol® diisocyanated] &0 ¢t Zﬂ-’ﬁﬂﬂ, A3
W79 71 282 AW JtuFRE PAEH, tuxrt S ue PUY EEF
L rigidaf 2o},

Chain Extender Diisocyanate Polyol
| ] ]

l l

Hard Segment Soft Segment

22 polyold] EAte] F7tgtel wet AR L Frlete
PUS S FFeE, A%, EF @y, aw&Ex 7taxs Fof 93
gz2A debdct, w3 PUE hard segment®} soft segment® o] Fo)%
ZE AFo 2N plasticdatAME rubberst 2L EA S Jed

NCO-terminated Prepolymer

Isocyanate + Polyol + Glycol + Ionic center
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- PUD(FE4 PUSAS Fo48 F Je §422 g7 &Y 84 24
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Neutralization

Prepolymer + Amine
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Dispersed Prepolymer + Monoamine in Water
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yr Model: Effect of TEA/DMPA mole ratio

S

Low TEA/DMPA
mole ratio

Increase of
neutralization

v

High TEA/DMPA
mole ratio
{100% neutralization)

Fig. 1. Particle size of dispersing resin bv addition volume of DMPA.

Fig. 12%8 DMPA®) #7bo] 7% mebs 22937t Fobde ¢ + Atk

2-1-2. 932 Az
2 AEdME 49 22 o E Axd FE4Y EH$ Eﬂ% T2 ¢ offet 2
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FA, EAA 2 F84 waxE <)

@ ©®% dispermat 3000pmo & H]E}—J 231 g4 127+ 5 mixing o).

¢ 3l= 10mm bar-coater® %3, AFE 100CT A 108 2+ At

T4 aghjo] 43 E AxE ‘IH 2 Z¥S grinding(mill base) process(4~5Path) ¢
let down(Mixing) processZ &e|& UEWH table 17 2t} old FJAAAMZAME
FAZE T0umel PVCEES AHE3eh Adde EHUHE didez 4

Table 1. Formulation of agueous gravure ink used PVC film

materials

aqueous urethane resin

amine

glycol

defoamer
C.I pigment red 57:1
permanent yellow 8GTS
cyanine blue B-8300
IPA
HO

aqueous urethane resin

grinding process
(4~5 Path)

water-soluble wax

let down process
defoamer N

IPA
Hx0

(mixing) —

Grinding processolAE 4719 ARE FdA £4%#e A, IPA, H:O, amine,
glycol, defoamer £83 £ A8 Z XFN A9t 283 o7 AAe 2m %
He ASEES S0%E EFSI awrstdch o] Aol 4REHW 74l let down
processoll FHE AE} AL ES HuMg Fol tpA] autatdd. o] FYo] ¢85
H A ES Zddl2d TAH200mesh)E AW Adaw dAEH AEY AR}
$#adrt
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2-2. 43 94y

FAZA A FFHY AME OE F4 Z¢dEE FEUMY $HZ o439 cyanine
blue B-8800, permanent yellow 8GTS, C.I pigment Red 57:1 432 & Ax3ld HEFNY
o T2 table 29 2L TEHoHoZ UYL YT

Table 2. Experiment formulation of agueous gravure ink

iresin | pigment | H2O IPA’Gchol amine {defoamer dispersiong| leveling | watersoluble
1 i agent agent wax
lexp. 1(A) ! 50 13 15710] 3 3. 1 1 1 25 25
exp. 204) 50 | 13 115 10! 3 3 1 1 5 |
exp.3B) 50 | 13 |15 10| 3 3 1 1 25 25
exp.4B)| 50 | 13 115710 3 | 3 | 1 5 |
exp. 5C) 1 50 | 13 |15 110 3 3 1 25 25
exp. 6C) ] 50 | 13 1510 3 3 1 5

2-3. 371 Wy

T Y R e N olig} H];ﬂ_%\-oﬂ Tk} Mg 7\]@%‘"@.(}(5 M 5000) o 24 337}3}99\
3, H#4L cellophane tape test(KS M 58D oz A dHon, AHAL 10m
bar-coater® =Addch MAGAARL ARz v 2y 2 3AAE=E FIHKS
M 38250833, AeHYL ol 4EE AER Hristgon, EHL JaAE o
AHAo FEHAT 29 AL B89 AXAL AE HHKS M 251D &3
o Bkl

o

A

N

3.43 ¢ &

A A el ae) 44, d A, A3, AR QL
HME ey g wyoz HAESY gy gL Ang “%it}

3-1. YA(¥x)

Aol golM &AF a9 HaiXeE dARS ¢ F AU 7 fPER v
LIPS W BE FAE 2048 GF7F FEEHE Aol aFA A dEA GF
S Y F AT 2AH R dFP1~4= EFPoT, HA¥U5~62 3L
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Q2@ HolLE o] g P

tio

H2E 3=, d491~-2¢ EZFsAa, 4834
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3-3. 944
10 2] bar-coater=24 AHE g ed, ARz HEJ} Yo} I ° HAoz A
ARR ot AGYo] vk FA PkTh Ws~6vre] $rasT

3-4. A% ZA
A A “‘?} AgER o)zt B AeF s, dAAZ LA G HAEES

3ttt yellows o]Fo] Avpa} o] W ASA I, blue?) 7§, 409 Az & Ho) A
33, redi= Ao) LAISHA] ko), EH

g dA yellow?} 7} g

o.}.‘.&

3-5. A &84
B g9 FEE S w), AwHoz Ad]| 45 UdsIgon Y5~
3 235 el
3-6. 71 ¥4
A1 ~45 493 B2 7|25 SAsd s, 2¥5~-62 7| E7) aohx] 2askA] @k
o},

F7)9k #E YU CE table 29 AP ZAZRE dojxl R/HEHE table 37 fig. 29]
LERA AT

Table 3. Valuation result gained from experiment

T T ‘ * T

| color tone | adhesive | print j i{;e}iiig i resolution 1 bubble
(density) property i property | orope rty } property 1 property
| exp. l(A?Ni __poor | poor | very poor | very poor |  good ﬂi VEry poor |
exp. 24) | poor | poor | normal | poor | good poor
[ exp.3B) | poor | good | poor poor | good very poor
exp. 4B) |  poor good poor | poor | good very poor
exp. 5(C) | good | excellent | excellent | excellent | excellent good
exp. 6(C) t good excellent excellent excellent exceilent good
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exp. 1 exp. 2

exp. D exp. 6

Fig. 2. Printing test of experiment.
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AP1~4= AP5~69 vt 433 EFFES ¢ F AT 4¥5-6 FAAME A
#6ol 459 HBte rEE ¢ ARG HIAAYY A=A T RE WA 46
o] =A4H7t 7Hd HEHYE ¢ + AU o | |

(1) exp. 2 exp. 4 exp. 6

(2)  exp 2 exp. 4 " exp. 6

(3 exp 2 exp. 4 exp. 6

Fig. 3. Printing test of blue ink. ((1) Adhesive property, (2) Print property, (3) Drying property)

Fig. 39] blue 939 3% AFY, 44, 324 & ez delt Ao 5
= AA ¢ 5 ARl 2362 B9U A2t 49 Histe e & ¢ AT
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(1) exp 2 exp. 4 exp. 6

(2) exp 2 exp. 4 exp. 6

(3) exp 2 exp. 4 exp.e 6

Fig. 4. Printing test of yellow ink. ((1) Adhesive property, (2) Print property, (3) Drying property)

Fig. 49 vellow 439 ZASo H&AA, A44, d24& AFez Yeld. §do
2 Y= 44 € F U5l 4869 A AF29 49 HEY S-S G £ AU
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1) exp 2 exp. 4 exp. 6

(2) exp 2 exp. 4 exp. 6

(3) exp 2 exp. 4 exp. 6

Fig. 5. Printing test of red ink. ((1) Adhesive property, (2) Print property, (3) Drying property)

Fig. 59 red 439 A%l H3Y, Ad44, Ax4 & Adez yekdo S¢ez 3
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E 44 ¢ 4 %ol WS ALt 4¥2s 4ol wise] 4L & & YAk

4.4 £

4 PVC BE J4802 A893 Ut $4Y aehe 28 dAT & YE
#4 agel 92 e dad @7, JEd ¢ 4 de v AeE 2,
D 54 zeule] 926 AH4E £ A AA FAE O 2 BHS vhehlol

st & £84 S FARNE oA FEAE SARFAZA HIFEA
o] 5000~10,000, FEE 2,000~3,000cps(20C), EAHGEAA FEAAL %
500nm, 318 E = 35+1wt%(E : 65x1wt%)olojol & & 4 UUT.

2 #4 ashle] 929 A4 EE 8N VY. 3, FeleA FRUY fAC

FX = S0wt%, AR T 13wt%, B2 15wt%, IPAE lOwt, A2XAE 1wt, F&
A GAE 5wit%, ol 3wt%, 2 2L 3wt Z FAHk F& ¢ F JYdH.

HAES A=, 1143, p. 30 (2001).
ENRItESR, 923, p. 18 (1994).
Fine Chemical, 24, 10, p. 5 (1995).
Agd 2=, 1, p. 42 (2002).

A AAJYE p. 114 (1999).

E 4, p. 140 (2003).

A A3 1, p. 6 (2000).

A A3, p. 55 (2000).
A A3, po 23 (2000).
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