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ABSTRACT:- In General the paper property requirements for

printing can be classified into three main areas viz., general

paper properties, runnability and printability characteristics.

The aim of this paper is to present an overview about water .

based inks and the properties of paper required for printing

with water based gravure & flexo inks.

INTRODUCTION

G-avure & Flexo printing is not only common
in the packaging industry but in the newspaper and
publication industry also. The reason for the growth
of this filed is due to the use of water based inks
and its advantages like

L Less atmospheric pollution

. . Lower concentration of solvents and hence less
harmful to health

. Less risk fires

1v.  Less odour in the print and no need for a slovent
recovery plant.

WATER BASED INKS (OVERVIEW)

Any ink consists of a colourant, binder and
additives. Here the right choice of colourant is pig-
ment due to its dispersion in the binder system. The
selection of binder for this formulations is being
dispersed but then become insoluble once printed.
The polymers containing acrylic and methacrylic
acids are used generally since they form emulsion
with water at very low viscosity.

The binder can be pigmented either with the
addition of alkali or without alkali. The former
process is called solution type and the latter is

dispersion type. Faster drying and better resistance
i1s achieved in the dispersion type but the press wash
up is difficult if the ink dries on the press. Therefore
to achieve the best formulations without any diffi-
culties a mixture of acrylics and a limited amount of
alkalis are used to arrive at the balance properties.
In order to solve the problems like foaming and low
surface wetting due to aqueous systems, a com-
pound polymethylsiloxanes, surfactants and alcohols
are used as additives.

The key property of water based inks are
drying. In the substrates, paper and board, the inks
mainly dries by penetration. In general two main
problems like low evaporation rate and its nature to
behave as two phase system always plays a major
role. Figure-1 represents the schematic presentation
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Figure.l Schematic presentation of the drying process of
a water based inks
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of the drying process for water based Inks.

Two types of mechanisms are followed to ex-
plain drying:

1. The internal drying mechanisms
.  The external drying mechanisms

The internal drying mechanisms can be studied
with the aid of thermodynamics. The evaporation
rate (R;) of the volatile (i) is proportional to the
vapour pressure of the component of the solution.

The vapour pressure (P;) in turn proportional
to the activity (a;).

P; = a; P,° where P,° is the vapour pressure of
the single component (i) and it is dependent on tem-
perature of the liquid but it is kept constant. The
total evaporation rate (R) can be calculated as the
sum of the individual rates

knowing the evaporation rates of the individual
components and the activities in the mixture the
drying process can be stimulated. The external
drying mechanisms was discussed by keeping the
external conditions as constant by using the equa-
tion R = Za; R,° the evaporation behavior can be
calculated.

PAPER PROPERTIES (GRAVURE PRINTING)

To sutudy the properties of paper required for
printing with gravure by water based inks, influence
of coating components, starch content in the coating
and sizing of base paper have been observed.

Influence of coating components

In order to study the influence of coating com-
ponents a study was done by Rolf Ginman with dif-
ferent binders, pigment and additives. A draw down
was made by hand on plastic and measuring the
contact angle with respect to water. It was found
that less the contact angle, larger is the water ab-
sorptivity.
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To confirm the draw down results, a pilot coat-
ing study was made. Table-1 shows the type of
coatings on a pilot coater for a base paper contain-
ing a grammage of 47.5 g/m?.

Table-1.
Coating Paste 1 2 3 4
Talc 100 100 - -- -
CaCO, -- - 100 100
CMC 2 2 2 2
S/B latex A S 5 5 o
S/B latex B e 5 e 5

The Measured Paper properties are listed in
Table-2.

Table-2.
' Coating Coating Coating Coating
Pastel Paste2 Paste3 Pasted
Measured Paper Talc Talc CaCO, CaCQ,
Properties CMC CMC CMC CMC
S/B S/B S/B S/B
latex A latex B latex A Ilatex B
Ink absorptivity, 29.6 30.7 46.5 45.8
K &N
Water Absorptivity,
STFI rapid 4.8 4.7 6.3 6.0
Moistener, 0.2s g/m?
Unevenness in 0.077 0.088 0.110 0.113

light tones, L‘Im
Print gloss 63.1 64.5 42.5 36.6
Hunter 75%%

The results of the pilot coater trials indicates
that the pigment exercises a greater influence upon
contact angle than the binder and the print quality
values show that calcium carbonate lowers the print-
ing smoothness and printing gloss well.

Starch content in the coating

A study was made with a pilot coating trials
(constant pigment content varying the binder
content) on base paper having the grammage
of 40 g/m?. By increasing the starch content the
properties like oil absorptivity, ink absorptivity
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(K & N). opacity, gloss and wet rub resistance of
the substrate was decreased but roughness in-
creased. Printing with water based inks and observ-
ing the print it was clear that the print gloss was
increased with increasing starch content (23.6 to
26%) but the gloss of the unprinted paper was also
changed (68.8 to 44.6%) due to less ink binder
penetrated into the paper with the increase of starch
content in the coating.

Sizing of base paper

The two base papers (one unsized and other
beater sized) having the grammage 62g/m? was
coated with same coating material by pilot coater.
The water absorptivity of size paper is 3.1 g/m? and
for unsized paper is 5.9 g/m?. Sizing of paper lowers
water absorptivity by half but the properties like ink
absorptivity, opacity, gloss and wet rub resistance
change relatively a little.

By analysing the print characteristics of com-
mercial papers (five coated and five uncoated)
printed by water based inks it was shown that there
was a formation of wrinkles and misregister due to
water absorptivity. Figure-2 shows that higher the
formation of wrinkles higher was the misregister.
The formation of wrinkles and misregister for
uncoated paper was always higher than coated
paper due to water absorptivity.

PAPER PROPERTIES (FLEXO PRINTING)

To evaluate the properties of paper used for
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Figure.2 Correlation between formation of
wrinkles and misregister
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newspaper printing with water based inks on flexo
printing, a study was made with different news
papers, three model inks and three commercial inks.
The difference in properties of paper was in water
absorption and surface roughness.

Surface properties of paper are listed in
Table-3.

Table-3.

Sample Water absorption Surface Grammage ISO
(g/m?) roughness (g/m?) Brightness
0.02s 0.2s  PPS-10(um) (%)

1 6.1 24 3.7 46.1 58.9

2 6.1 28 3.2 46.8 595

3 7.6 I 3.7 45.5 60.8

4. 6.7 12 4.6 44.1 58.4

The largest difference of water absorption were
found at 0.2s.

In order to correlate the properties, a print was
taken on flexo laboratory press with six different
inks at constant ink vicosity and at constant speed
of the press.

From the experimental study, it was found that
the inks of low surface tension always give an even
print quality.

One more study was also made by wallstrom
to evaluate the paper property requirements for
printing on flexo water based inks. A comparitive
print study of coated and calendered side papers
were observed that the water resistance of prints by
three inks (amine neutralized, water brone disper-
sion and emulsion type) were better on the coated
side than on the calendered side.

The properties of the prints like water resis-
tance. rub off, gloss and density were better in the
coated side than the calendered side due to water
absorption. The comparision of prints using three
inks, the print using amine neutralized ink, always
has lower properties like rub off gloss, density wa-
ter resistance.
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CONCLUSION

This review one can conclude that the water

absorption should be the major part to decide the

characteristic property of the paper. It is clear that
one can use water based inks for paper substrate by
modifying the characteristic of paper and lowering
the surface tension of the ink.
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