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Abstract

The main purpose of this study is to establish the corelatione between the ink recepti-
vity and the surface chemical parameters in the presence of the dampening solution in the
Lithographic Printing.

The surface chemical parametere are calculated from the components (dispersion part
and polar part) of which the surface tension of various surfaces and inks are estimated
from the contact angle.

The conclusions are;

1) the receptivity of ink depends on the value of polar part of surface tension, 7s%;

and ink, 7,7; and decreases as the value of 74® and 7;¥ increase,

2) the adherence of ink depends on the value of ink and dampening solution, 7.7; and

decreases as the value of dampening solution, 7,;* decreases on the image area.
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Table 1. Compoments of surface tension of test liquids
! YL Ve 7.?
i
Grycerol | 64.0 34.0 30.0
Formanide 58.3 32.3 26.0
Ethylene glycol : 48.3 29.3 19.0
Tritolyl phosphate 40.9 39.2 1.7
Methylene diiodide 50.8 49.5 1.3
Bromonaphthalene 44.6 44.6 0.0
Diethlyene glycol 44.4 29.5 14.9
Water 72.8 21.8 51.0
|
4. €3t 2 D@
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Table 2. Contact angle of tesi liquids for varlous solid surfaces

Solid Surface G & F E T ; M B
! f ! |
a. Teflon 99. 4 96.1 88.4 66.2 74.4 68.1
b. Poly ethylens 83.7 79.3 68.7 30.4 46.8 34.8
c. Nylon 6—6 60.3 54.3 38.9 — 32.7 26.6
d. Poly vinylcinnamate coating on Al 72.4 66.0 54.2 — 30.5 9.4
- ?\llblége;/—lgnﬁ:%:lgp défhgfzrmate Coatf“g 52.9 | 46.4 | 28.6 9.3 | 40.8 | 41.7
f. %‘;‘1/7‘(6;};32"‘gf:&”gs‘;c}"omate coating Al 57.9 | 52.0 | 36.5 | 11.5 | 40.7 | 39.5
2 g\i’;‘}l—(NHOz Crz Oy coating; PVA 70 g/I 56.1 | 49.8 | 32.7 — 32.9 | 29.5
h. PVA—(NH,), Cr» O; PVA—T70 g/l 25 g/I 5.8 | 48.3 | 30.8 - 34.3 | 32.2

Table 3. Contact angle of test liquids for ink films

Ink
\\ New Dri Dai
Liquid e
Water 77.1 70.4 ? 77.7
Glycerol 68.3 62.5 ‘ 59.4
Formamide 63.2 57.4 53.3
Ethyle glycol 57.6 : 50.4 s 37.3
Diethylenglycol 49.1 [ 4.3 | 23.9
I

*New; New Champion
*Dri; Driography
*Dai; Dainippon Black

zAEAS J=z 2A9AY 4EE& FA8 Table 49 2o, 249 2144 L (a),(B)F

Atz dAA o v &3 e et slow] SA4EE (e)7F 10 dyne/emz ool x.
2ol (D), (helxz. (a),(b)& (DA & ol &3] plot & w V77t oz vevtez 725

0= 3+t
Table 4. Components of surface tension for solid surface and inks
Yo or V; Ysd or V4 VP or ;2
a. Teflon 21.3 21.3 0
b. Polythylene 37.6 37.6 0
. I
c. Nylon 6—86 44.2 | 40.2 4.0
d. Poly vinylcinnamate coating 44.0 “ 39.7 0.3
I
e. Albumen 70 g/l (NH)Cr,0; 3 g/I coating 44.5 f 34.3 10.2

~46~



BFPAdel slAA A FE AT S

f. Albumen 70 g/I (NH)Cr,0; 25g/1 42.0 34.9 7.1
coating
g. PVA 70g/! (NH,), Cr,0; 3g/l coating 44.8 38.6 6.2
h. PVA 70g/l (NH,), Cr,0, 25g/] 45.4 38.1 7.3
*New champion 30.2 19.2 11.0
*Driography 33.8 17.2 16.6
*Dainippon Black 45.1 40.6 4.5
*25v/v% IPA Sol. 34.2 23.2 11.0

st B N 4839 F(Wetting Tension)st 2§ s8] EAA=R not 9ad
e HFoj]e (Work of Adhesion)& vh-&3} ol A s+l

Fi=7,—7;
=T, —T—T:+2 V7 a7 d+2 ‘/W .................................. ceernens ®
W4=7r,(1+cos )
R R i B L 'C))

st #7e)) 7] (Spreading Wettability)
Si=T,=T;=T,
=—=27;4+2 ¢7’T7’;Ti+2 me .......................................... ¢10))
(8),(9),(10)4 o] 25 Z 3+ vieblid Table 5.9 2wt

Table 5. Wetting tenssion] F;, work of ahension W,and spreading wettability S; of the ink for
solid surface

Ink Dainippon black Driography New champion
Solid surface F; l Wa S; F; ’ We l S¢ F; I W ’ S
a. ' 13.7 58.3 31.4 4.5 38.3 29.3 10.2 40.4 19.2
b. ‘ 33.0 78.1 12.1 17.1 50.9 16.7 23.5 53.7 6.7
c. P42 89.3 3.9 35.1 68.9 1.3 51.9 82.1 21.7
d. ' 37.5 82.6 7.6 22.9 56.7 10.3 28.7 58.9 1.6
€. <‘ 43.1 88.2 2.0 40.8 74.6 7.0 42.3 72.5 12.1
i. } 41.5 86.6 3.6 36.9 70.7 3.1 39.2 69.4 9.0
<. ; 44.6 89.7 0.5 38.0 71.8 4.2 40.8 71.0 10.6
h. i 45.0 90.1 0.1 39.4 73.2 5.6 41.8 72.0 11.6
*a; Teflon

b; Polyethylene

¢; Nylon 6—6

d; Poly vinycinnamate

¢; Albumen 70g/] (NH,), Cr,0; 3g/I coating
f; Albumen 70g/l (NH,); Cr,0; 25g/I coating
g; PVA 70g/!-(NH,), Cr,0; 3¢/l coating

h; PVA 70g/l-(NH;), Cr,0, 25¢/! coating
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Fig.1. Spreading Wettability, Sa, of the dampening Fig. 2. Spreading Wettability, Sq4, of the dampening

solution, water at the interface between ink solution, 25v/v S IPA, at the interface bet-
and solid surface. ween ink and solid surface.

In theright of the line, S4>0 In the right of the line for

a. Dainippon Black Dainippon Black (a) Sz>0

b. New champion In the left of the line for

c. Driography Driography (c¢) S4>0
*So]id surface used in this study In the upper of the line for

New champion (b) S¢>0
*Solid surface used in this study
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Fig.3. Spreadin ¢ Wettability, Sy, of the ink at the Fig.-4. Spreading Weutability, S;,of the ink at the
interface b\. tween danmipening solution, wa- interface between dampening soiution, 25v/v
ter, and solud surface. % IPA and solid surface.
In the right of the line, S;<C0 In the right of the line for
«. Duinippon Bladk Dainippon Black (a) S,<0
h. New champion In the upper of the line for
. Lriography
*bwhd surface used in this study

New champion (b)Y S;<
In the right of the line for

Driography (¢) S;<0
#30lid surface ured in this study
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