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A word from the advisor

The French TAGA Student Chapter is back !

It has again been a pleasure to interact with such enthusiastic and dedicated students.

The articles they wrote deal with various topics showing their ability to design experi-
ments, their market insight and their technical competence.

TAGA proves again to be the ideal environment for young students to share their
knowledge and vision of graphic arts.

I am grateful to these French students for their work and to TAGA for contributing
to develop their talents.

Cheers,

Bernard PINEAUX
French TAGA Student Chapter advisor
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A word from the co-presidents

Welcome to all readers,

You are going to discover the work of the French Student Chapter which tries to do
its best to attend dignifiedly to this 2006 TAGA's conference! This publication reflects
a large part of our activities : about ten people have worked on the articles, created the
paste-up and produced the publication.

In the following pages, you can read three different articles on various topics which
we hope will be of interest to you :
Firstly, we will present an investigation about the future of the gravure process in the
EU with reference to the regulation of toluene use.
Then, you will discover a speciality attached to the French since it deals with charac-
teristics of raw materials for bottle labels.
The last article concerns a  study which treats of printing on plaster. Indeed, this ori-
ginal medium has interesting applications which could be exploited better thanks to
printing.

Finally, I wish to congratulate all chapter members and I hope that this conference will
be enriching for everyone and that the presence of the French Student Chapter, after
a year of absence, will be appreciated.

Enjoy the read!

Alain ANDRO and Élise POUPINET
Both co-presidents
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Nowadays, gravure printing is a process particularly
exposed to the consequences of European environmental
legislations. As everyone knows, this process uses inks
containing mainly toluene, a solvent which has generated
a lot of debate about its restriction or prohibition. As far
as the printing market is concerned, contrasted tendencies
are expected. On the one hand, concerns exist due to the
competition of offset and flexography processes in gravu-
re leading fields, to the print-run reduction in edition and
to a growing part of electronic media in advertisement.
On the other hand, the appearance of new markets in
Asia and new EU countries and the increase in luxury
packaging demand represents positive evolution. Thus, as
we explain in this article, the future of gravure is uncer-
tain, threats are numerous, which will encourage the
investors to be cautious.

I - Gravure printing and environment

Environmentally speaking, gravure printing is
directly concerned by the possible solvent use
restriction : toluene is widely used in gravure
inks to lower viscosity and enable the ink to
penetrate the cylinder cavities. Yet, alternatives
exist with water-based inks.

A - Gravure printing inks

Gravure printing inks main features are their
low viscosity (around 10mPa.s) and their quick
drying properties permit high speed produc-
tion. At present, two ink types reach these
requirements : solvent and water-based inks,
with a marginal use of the latter.
As for solvent-based inks in gravure, the only
solvent in edition and the mainly used in packa-
ging is toluene thanks to its quick and efficient
drying. Ready to print, the ink contains about
80% solvent and 20% pigment. A 2.4 meter-
wide web rotary press, with 8 printing units,
consumes between 225 and 675kg of solvent
per hour. The annual ink consumption of an
average printing firm with 4 presses can reach
10 thousand tons, of which 8 thousand tons are
solvents. Hence the debate about toluene use
with regards to safety and environment.
Toluene is an oil solvent and volatile organic
compound (VOC). It irritates the skin, attacks
the human organism, causes allergies and can
damage the foetus. An overly high concentra-
tion of evaporated toluene in the air also leads
to a risk of fire. That is why the legislative
authorities aim at restricting or even prohibiting
the use of this solvent. Until now, measures
have remained moderated, partly thanks to the
activity of gravure advocates.
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B - Toluene emission reduction

Legislation in force
In 2001, a Danish authority adopted a new clas-
sification for chemical products according to
their dangers of use. A "high risk" classification
was proposed for toluene. Other members of
European parliament followed this example by
modifying environmental legislation concerning
the solvent. The complete banning of toluene
was considered, causing a sharp reaction of gra-
vure industrialists.
In the 2004 first EU proposal, the threshold was
20 ppm (particles per million) of toluene in the
production units where the exposition is long
and 50 ppm for short exposition units. The ERA
(European Rotogravure Association) lobbying
managed to prevent the "high risk" classification
of toluene and to increase the rates respectively
to 50 and 100 ppm. However, these limits can
still be modified by each European country. At
the moment, it seems that gravure printers can
think about the future more confidently.
All the same, gravure printing firms have to abide
by stricter and stricter environmental legislations.

Two different ways are possible for this industry :
-Replacing toluene by less toxic components
-Salvaging and reusing of solvents.

Moreover, scrap management should be taken
into consideration :

-Minimizing of scrap volume
-Improving production process 
-Improving cleaning measures.

Toluene replacement
Water-based inks can be used in substitution of
toluene. They are, from an environmental point
of view, the most favourable option. Today,
these inks can be highly concentrated in pig-
ment, allowing a high printing quality. Their vis-
cosity is stable, they are easy to store and repre-
sent a relatively cheap option. In spite of these
advantages, their use for gravure printing is
limited. This is due to different physical and
chemical properties with water-based inks
which influence printing quality.
The main constraints with water-based ink used
in gravure printing are :

Inking. Superficial tension for water (73mN/m),
is sensibly higher than for organic solvents. Good
inking is obtained when the ink superficial ten-
sion is inferior to the support surface energy. This
situation is difficult to establish with water-based
inks especially on plastics whose surface energy
are about 30mJ/m². In fact, superficial tension of
water-based inks is about 35mN/m. Thus, a sur-
face energy of at least 40mJ/m² is necessary.
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Drying. Water evaporates less quickly than tolue-
ne : it slows drying and induces a decrease in
speed production. Moreover, more ink penetra-
tes the support. For certain packages whose
basic weight is about 250g/m², water-based inks
remain satisfactory ; but for edition, where the
basic weight is about 50g/m², this option is not
viable anymore. Of course, for waterproof
materials, infiltration is excluded and drying can
only be done by evaporation which is not effi-
cient enough.

Another considerable option to substitute tolue-
ne could be the use of photopolymer-based
inks. However, its used is restricted because of
their high viscosity and their incompatibility
with flexible plastic supports.
Technically speaking, using water-based hybrid
inks composed of hybrid polymers based on
sulfopolyester and acrylic would be a good way.
They lead to a high printing quality without any
solvent emission. Unfortunately, the costs of
these inks and the requested equipment are still
prohibitive. Economically speaking, water-based
inks represent a more favourable solution than
toluene. Costs linked to the reduction of VOC
emissions are about 50$ to 800$ by metric ton of
VOC. Efficiency of water-based inks in pollu-
tion reduction is up to 90% ; nevertheless, their
use is not possible for more than 80% of cases.

Thus, the impact of this solution is still insuffi-
cient. Moreover, de-inking of products printed
with water-based inks is harder and their recy-
cling is almost impossible.

The salvage and the reusing
Fortunately for the industry, toluene is relatively
easy to salvage. The classic process is divided
into three parts : suction of polluted air, purifi-
cation of the air and salvaging of toluene. The
step of purification can be done in five different
ways :

-combustion,
-condensation,
-absorption,
-adsorption,
-biodegradation.

Adsorption is, for the moment, the most widely
used technology. It consists in conveying pollu-
ted air in a  tank with adsorbent powder, often
active carbon which has a high specific surface
energy. When  the adsorbent is saturated (50kg
of carbon can absorb about 3kg of toluene), it
is collected for solvent regeneration and salva-
tion. This step is made by the warming up of the
carbon with steam. The mixture of solvent and
steam go through a condenser where the solvent
is separated from the water. The regenerated
carbon can be reused up to 10,000 times,
without any significant performance loss.

....
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The salvaged solvent is pure and can be reused
immediately. The most part is used for diluting
inks and the rest is sent back to ink suppliers.
Salvaging systems need high investment. The
cost is estimated to be between 1,200$ to 2,000$
per metric ton of VOC. At the same time,
savings from solvent salvaging allow a part of
the costs to be absorbed. Efficiency of this sys-
tem is about 75%, which is lower than water-
based inks salvage. All the same, this method is
the most efficient.
For the moment, up to 99.5% toluene is regene-
rated. Fleeting emissions can still occur, reaching
up to 20% of used solvent in the production
units. New salvaging systems reject less than
10%. Supplementary measures, such as the choi-
ce of cleaning products for the machine, the
increase of toluene drying and the control of
ventilation systems, can also certainly play an
important part in the limitation of pollution.

II - Strategic and competitive analysis

These last years have been economically hard for
the graphic arts. Only few small markets benefit
from an economic growth but it concerns short
circulation for which gravure is not adapted.

Thus, the different classical processes have to
share the stagnating market and suffer from the
boom of digital printing. That is why the com-
petition is so intense. During the last five years,
between 15 to 20% of independent gravure
printers have disappeared in Europe.

Five scenarios concerning the future of
gravure in EU :

Scenario n°1 : High increase of raw material
costs.
This scenario may happen due to the Chinese,
Indian and Brazilian demands ; thus gross mar-
gins crash and consequently, many European fac-
tories closing down. Research & Development
budgets are reduced except in multinational com-
panies which still develop new products to
remain competitive. The market is less varied :
independent firms which are not merged with an
international groups are paralysed.

Scenario n°2 : TV advertising  is more and more
attractive, especially for hypermarket groups.
The advertising sector of the graphic arts cras-
hes, the market of gravure printing is reduced. It
concerns above all catalogues, dictionaries and
encyclopaedias although these products do not
represent a large market.
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Scenario n°3 : Ecologists advance in EU :
toluene is forbidden.
All gravure production collapses. Either firms
invest massively in water-based and hybrid inks,
or the process is abandoned.

Scenario n°4 : Development of competition.
Gravure suffers from competition of offset and
flexography in its traditional fields. Despite the
research works, gravure cannot be improved a
lot. A good way would be the development of
laser engraving and the investment of industrial
resources to improve profitability.

Scenario n°5 : Investors still believe in gravure.
The European legislation still allows toluene use.
All the same, research in water-based inks keeps
improving the image of the gravure printing
process in consumers and politicians minds. To
prevent Chinese imports, lobbying is developed.
With the profitability threshold decrease and the
unbeatable printing quality, gravure printing can
become competitive with the offset printing
market. Thus, the process keeps its place in the
printing industry.

SWOT matrix of gravure printing
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Conclusion

The question of toluene rejection is temporarily resolved, which enables gravure printers to survive. As
the ERA states in its report, given the high recycling rate of toluene (up to 95%), gravure printing will
abide by the current law quite easily insofar as restrictions remain limited. In this way, industrialists will
certainly limit research about new inks. In the short and medium term, printing high-quality and profi-
tability for long print-runs will guarantee the future of the process. In the meantime, efforts in order to
lower production costs have to be maintained since the profitability threshold drop will be a strategic
trump in the long-term.
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At the marketing level, the label plays an important role.
It conveys an image and passes on a message. The labels
are different according to the concept they have to convey.
The label for wine, spirits or water bottles are totally dif-
ferent. The label must not deteriorate with time and it
must stand the risks of conditioning like moisture, heat,
cold, mold… Therefore, the labels should remain in good
condition during their life cycles. This condition depends
in particular on the characteristics of the substrates and
that of the inks used. The term “substrates” refers here
to the paper, the adhesive mass and the protector (dorsal).
As to the term ink, it includes all the printing agents :
ink, varnish, foil for hot stamping.

This article will be divided into two parts : the characte-
ristics of the support and those of the inks. We are going
to develop this according to the different constraints : the
requirements of the customer for the package and those
for the labeling. There are two types of labels the cha-
racteristics of which are close.

Adhesive labels : they are printed on web presses and
delivered to the customer in reels. The web is made of
three layers : the printed paper (frontal), the protector
(paper recovered with a silicone layer) and the adhesive
mass which enables to maintain the labels stuck on the
protector.

Non-adhesive labels : they are printed on sheet fed pres-
ses, shaped and then packed in parcels of 500 or 1000

for delivery to the customer who applies the adhesive at the
back of the labels in order to stick them on the different
jars and glass bottles. This process is becoming rare
because customers prefer the simplicity of the adhesive
labels.

I - Characteristics of substrate
components

A - The paper

To define physical characteristics of papers, it is
necessary to know their domain of application.
These are the main charasteristics :

High opacity 
It is the most important physical characteristics.
As a matter of fact, the color of the label plays
a prominent role in the transfer of the informa-
tion. Therefore, the color should not be altered
by that of the glass and the bottle content. For
all labels, the opacity is very high.

Good tear and traction resistance in the
machine direction
Laying labels, sticky or not, is similar. Labels are
caught on the side by pliers then stuck on the
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glass container. It is necessary for the paper to
show high resistance in the machine direction-
cross direction of the label-so that the label does
not tear off when the pliers catch it. This resis-
tance has to be all the stronger so as the rotation
speed of pliers is higher. We must notice that
labels are always oriented in the cross direction
of the paper for a better impression quality.

Sizing
The paper during its production may be sized.
The sizing consists in adding starch in the heart
of and/or on the paper surface to temporarily
prevent the penetration of water in the label.
Liquids of the bottles on which the labels are
pasted may reach and deform the latter. Usually,
paper makers lay 3 to 8 g/cm² of starch on
paper surface with a sizing press. The sizing is
measured by the Cobb test.

Wet resistance
This characteristic concerns typically alcohols
and soft drinks. Theses labels will be in contact
with water (in an ice seal, ice-tray or in a wine
cellar). The water goes into the core of paper
and destructures it by inflating of fiber. To avoid
this, the paper is treated with wet resistance
agents.

Monomers and reaction activators are added to
the pulp. During its production, the paper will
be dried in rollers where temperature rises to
110°C which excites activators and starts the
polymerization of the monomer. The polymer
networks then formed avoids the paper to tear
when wet. The test to characterize wet resistan-
ce is the tear test REH.

Paper flexibility
This characteristic is very important for the
labels pasted on curves of small diameter. This
will be the subject of the chapter on adhesive
mass. We tested different label papers to illustra-
te what we said before. Their bulk is 80g/m² and
they are commonly used. One of them is a
structured paper for wine label of medium life
time : the vellum. The other one is used for alco-
hol and soft drink labels : chrome coated paper.

B - The adhesive masses

Contrary to what we think, physical characteris-
tics of adhesive mass are multiple and various.
They constitute a significant part of the paper
structure. Physical properties of adhesive mas-
ses fluctuate according to the constraints of the
environment of the label.

plaquettebon 2.qxd  21/02/2006  08:24  Page 16



........................................................................Paper and ink physical characteristics for labels of glass packaging

17

....

Composition of the adhesives for label
Two types of adhesives exist, acrylic-based and
rubber-based. Only the first ones are used for
glass containers. They are made of thermoplas-
tic synthetic polymers and they have a strong
and lasting adherence at standard temperatures,
a good permanence and an efficient UV resis-
tance. Their polar property allows a strong adhe-
rence on glass. As for inks, the adhesive vehicle
is water or a volatile solvent. The vehicle is to be
later evacuated in the drying tunnels. The sol-
vent may event be absent as in the case of hot
melt adhesives. They offer a very good adheren-
ce on wet surface but melt when heated losing
then their efficiency.

Final applications
Here are some examples of applications of
adhesives, and their characteristics. The list is
not exhaustive.

Permanent adhesives
They are made to stick definitively on the sup-
port. They are used for applications which need
a lasting adherence, for example labels of cellar
wines.

Reinforced permanent adhesives
Some know trademarks use them in all circums-
tances. The labels stay stuck on its bottles. The

adhesives used are some cyanocrylates (they are
very reactive in wet environment and polymerize
very fast on some polar surfaces like glass).
Their resistance to temperature is slow but they
have a good solvent fastness. Acrylate types are
most used as permanent and reinforced perma-
nent adhesives.

Washable adhesives
Some users recycle their bottles so the adhesive
must be easily removed. Some can be unstuck of
the glass or dissolved in a bath of hot lightly
basic water. For labels which must resist to the
wet state, the adhesives are removable only in
organic solvents.

Semi-permanent adhesives
The adhesives can be unstuck manually once or
twice then repositioned on the bottle. However,
they end up becoming permanent. This prevents
from discarding a bottle if the label is not well
positioned. They are therefore used for products
with high added value.
The adhesives used removable and semi-perma-
nent labels are modified acrylic urethane adhesi-
ve. This radical enables this adhesive to stick quic-
kly on the substrate. The more methane-sick the
polymer, the longer the time needed to reach the
final adhesive strength. This defines the remova-
ble or semi-permanent character of an adhesive.

plaquettebon 2.qxd  21/02/2006  08:24  Page 17



....Paper and ink physical characteristics for labels of glass packaging ........................................................................

18

Roughness
Roughness determines the contact area between
the adhesive and glass. The higher the rough-
ness, the worse the contact.

Humidity and condensation
In the presence of humidity on the substrate, the
efficiency of the adhesive is altered. In industry,
environments are sometimes wet and glass is
subject to condensation. Therefore if the envi-
ronment is humid, adapted adhesive labels must
be applied. Acrylic adhesives stand condensation.
However, beyond a certain level, it is necessary to
use hydrophobic hot melt adhesives.

Surface energy
The surface tension of the adhesive must be
inferior to the surface energy of glass in order
to obtain a correct wetting. It is the case of
acrylic based adhesives, although their surface
energy is high. The problem becomes obvious-
ly more complex for repositionable and remo-
vable adhesives.

Shape
The shape of the bottle sometimes restricts the
choice of the adhesive. Test tubes and bottlenecks
are curved surfaces with small diameters.
Therefore the adhesive must be stronger than
with a higher diameter to compensate the stiffness

of paper. This explains why the paper must be
rather flexible.

Temperature
When the temperature is low, the adhesive beco-
mes harder, which alters its adherence proper-
ties. On the contrary, at higher temperature the
adhesive becomes softer which enables a better
application. Some adhesives resist freezing. This
is useful for bottles which are stocked in ice.

C - The protector

The protector must have a different color from
that of the paper so that the detector is able to
differentiate the former from the paper.

II - Ink, varnish and printing

A - The different printing methods

Label printing generally uses different processes.
65% of the labels are printed on web presses
and 35% on sheeted presses. Letterpress, flexo-
graphy and UV-offset are the main processes for
adhesive labels.
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B - Inks and varnishes

Some relevant properties of inks and varnishes
used for label printing are : light fastness, alcohol
and alkali resistance and mechanical properties
such as rub resistance.
In order to decrease the surface energy of the prin-
ted label and theses to improve their surface pro-
perties, silicone and micro-fluoridated agents are
added.

C - The different process issuess

Influence of structured paper
Thanks to rice paper samples printed in UV-
flexo or offset lithography, a comparison study
was made. The flexography ink has the tenden-
cy to spread on the paper instead of quick UV
dryer. On the contrary, much thicker UV-offset
ink does not spread before drying.
Based on this, we can draw a first conclusion :
on the one hand, if a company is known for
doing a quality work on structured paper, it will
use the offset waterless process. On the other
hand, if a company works essentially for yield
(longer printing and higher speed machines), it
will use the UV-flexo process.

The influence of heat hot foil stamping prin-
ting and embossing
Today, 50% of labels for wines and alcohols are
printed using  heat processes. The process
consists in setting a metallic layer in polyster on
labels. This process is more and more used.
Indeed heat films are very appreciated on the
market. An add of silicone can hamper the gilt.
We must be aware of foreign particles which
can get in between the film and paper.
However, in the traditional sheet per sheet pro-
cess, sheets are sprinkled with sand in order to
avoid maculation. The sand is stuck on ink not
totally dried. All of that involves deformation
of the heat film.

Moreover this process uses high temperatures
(from 120°C to 135°C) which causes another
problem : the offset and typo process conveys
water in the watering solution and the ink sol-
vent. So this tends to destroy the structure of
the paper at first. Then, the heat printing. This is
due to the contact of a metallic plate, where the
heat is very high.
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According to us, that label’s world approximate-
ly goes to the printing using process, UV-typo
(for speed) and UV-offset (for quality), despite
the difficulties of adjustments of cold systems
and light intensity. Sheet per sheet are decrea-
sing because there are too many constraints.
Moreover, mixture time in the logistic of prin-
ting companies is finished because of short
deadline. The department of labels is promising
because no substitution product seems to be
able to compete labels. This department will
certainly develop in the context of a marketing
battle, still harsher.

Conclusion

Labels are printed objects which are not only
made of ink and paper but also of adhesive,
protector and varnish or even gilding whose
characteristics determine the final result.
Labelling constraints, packaging requirements
and the production process influence the featu-
res of these different compounds. Printing
methods which will certainly stand out in the
coming years are waterless (for quality) and UV-
flexography (for speed).
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This article deals with the improvement of colours on
plaster objects carried out by 3D-printers. These devices
use powder, binder, ink, varnish and digital data. After
the characterisation of the printing medium, we will see
the penetration of ink in plaster. This study represents a
first step which provides ideas for improvements.

I - About the process

It was invented in 1994 by Emanuel M Sachs.
Since its launch in 1998, more than one thou-
sand consumers have been attracted by this pro-
cess all over the world. Its main applications are
quick prototyping or industrial equipment.

The principle is quite simple. First of all, objects
are digitalized millimetre by millimetre. Then,
they are created and printed layer by layer which
solidifies as you go along. Printing is done using
the ink-jet process: printing-heads are made up
of 300 to 600 nozzles (70 microns in diameter)
which produce droplets of about 8 to 10 picoli-
tres and dots of 50 to 60 microns in diameter.

example of prototypes made in plaster

example of mould for a foundry
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II - Properties of the printing
medium and raw materials

A - Raw materials

Components of 3D-objects are powder, binder,
ink, varnish :
The powder can come in the form of plaster
(CaSO4) with polyvinyl and marble glasses or
cellulose with starch.

The binder is made of water and fat acids which
allow the rehydration of calcium sulphate.
Ink is made up of water and colourings. Its main
drawback is its bad resistance to UV light and
water.
The varnishes used are based on water and
resins ; UV varnish is made up of monomers,
prepolymers and photoinitiators.

B - Study of plaster surface

Roughness : the Bendtsen device provides a
measure of 2000 cm3/min (100 cm3/min for
printing and writing paper).

Surface energy :
This data can be obtained by measuring contact
angles : drops of different liquids are laid on to
the medium thanks to a syringe. An optical sys-
tem provides the contact angle via a video ana-
lysis. Then, we use the Owens and Wendt model
which associates liquid (L) and solid (S) surface
energy components :
- the scattering components :
- the polar components :
with                   and                 the surface ener-
gies.

The equation is :

Contact angles for plaster powder :

Water Formamide -Bromo-
naphtalene

Diiodo-
methane Binder

19 24
43 20 28
43 35 20 27 18
46 36 20 28 20
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surface of plaster powder (x150)

L S,δ δ
S S S= +ßγ δ

S L L S L(1+cos )=2 2γ θ β × β + δ + δ

L L L= +ßγ δ

L Sß ,ß

×
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To solve this, we draw the graph which gives 

according to for different 

drill liquids.
Thus we deduce      and      which provide .

Air permeability
This basic property is determined thanks to the
Mariotte device which measures the air flow (Q)
through a sample (surface S, thickness e) of
material under a defined difference of pressure.
A relation can be established :

viscosity of air

The AFNOR permeability is  deduced 

from the slope of the straight line linking

We get PAFNOR=12,1 cm3.m-2.Pa-1.s-1. This is a very
high value since the permeability of paper is
lower than 7.

III - Ink penetration

Dot gain management :
To characterize the infiltration, defined quanti-
ties of ink are laid on to the medium and we
measure the spot dimensions obtained :
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Thus, for little drops, the profile of the graphs
shows the preponderance of the dot gain upon
penetration. This dot gain is the main reason
behind poor image resolution.

The evolution of colour
First, we get reflectance curves thanks to a
spectrophotometer. Then, we draw the chroma
according to the volume which has been laid
on. As the chroma mainly characterizes satura-
tion, we can notice that even for high volumes
of ink, the improvement of colorization is not
satisfactory.

The binder effect
So as to be closer to reality, a test is carried out
on a surface where a drop of binder has alrea-
dy been adsorbed. The effect is glaring.
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The binder increases the plaster's surface energy
and the ink infiltrates into the material easily :
the reflectance increases, the object absorbs less
light and the colour is less perceptible.
Therefore, we must choose a binder which dries
more quickly or we must make sure each layer is
dried before printing another one.

Varnish interests
Different varnishes have been compared thanks
to a reflectance test on the varnished printed
surface :

- 2 SICPA acrylic varnishes 
- a "Synthilor" varnish used for walls
- a UV varnish.

The results of reflectance for the cyan are as
follows :

UV varnish gives the brightest colour but initia-
tors which are contained in the varnish add a yel-
low colour during the drying on plaster.
Moreover, UV varnish is too fluid : it penetrates
plaster and so does not form a protective layer.
The "Synthilor" varnish also gives good results
but the presence of water damages the object:
its application needs pre-treatment against
humidity. Acrylic varnishes are inefficient and
colours remain very pale.

plaquettebon 2.qxd  21/02/2006  08:25  Page 27



....Improvement of plaster printing.................................................................................................................................

28

Conclusion and room for improvement

The tests carried out during this study have allowed us to characterize plaster structure and surface. This
material is very permeable (about twenty times more than paper) with a high roughness (double that of
paper). The high size of pores on surface and the high surface energy of powders favour dot gain.

Concerning the interaction between ink and support, the colour quality is better on a dried surface. That
is why improvement in printing depends on the choice of the binder : the quicker it dries, the less the
drop spreads. We can also notice that on a plaster plate, the drop is first spread over the surface before
penetrating more deeply into the medium.

Varnishes tested do not provide good results but UV products seem promising. The refining of the com-
position of this type of varnish will certainly improve the colour quality, especially since it does not
contain water (which dissolves plaster). Some additives could also be added to protect the objects. Thus,
since the process is still recent, many improvements should be adopted in coming years if tests provide
usable results.
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