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APPARENTLY INVISIBLE YET CONSTANTLY PRESENT

At every stage of the ceramic production process

A journey through problems & solutions

Tile Storage
Before Firing

MACRO PHASES
PHASES

MICRO PHASES

Underthe Engobe
lication

Top Glaze
Application
DRYING (Digital)
Grit Suspension
ontinua” rry Storage ‘Application
” FORMING PP — .
To the Spray Dryer

Cutting

Fopcaton

Isogtatic (Analogical)

Digital Glue

DRY Sturry Application
COLORING . Discharge O FORMANG .
Digital
SPRY DRYING
Wet Grind GRANULATE Decoration
. Continuous M COLORING . DRYING .
ory
Grinding
SLURRYWET Wet Grinding WETTING &
Extrusion i
elief Effects
Process GRINDING Mill Loading GRINDING GANDING (Digital) O
Water PROCESS PROCESS. PROCES!

Mill
Loading e / Glaze
Raw SPRAY DRY DRY GRINDING EXTRUSION Aoplicaton Dighay
Material TECHNOLOGY TECHNOLOGY TECHNOLOGY

Glu
Applcation

O
Oz
O ez
Oiis:
O:

Dry Powder
Storage

°

O-Of

Third Firing Scratch Protective
Spray Applications Application
Drying
ter Firing Cutting &
Aoncaron QUi Check Squaring

After Treatment
(Anaiogical nrane Quality Check

(Rnalogical Treatment

Engobe / Glaze

stz O Pretiing Palising

PRODUCTION
LINE

STORAGE BODY GLAZING LINE FIRING POST PACKAGING

PREPARATION APPLICATIONS FIRING
SEMI-FINISHED H
PREPARATION
oraielaty ™ S S S SO U
Glaze & Engobe Grit Pigment's Grinding /  Kiln Engobe Stock
Grinding Suspension Dispersion for Preparation

Glaze Coloring

#11 DRY ANALOGICAL APPLICATION OF GRIT (GRANICER 6000)
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1. INTRODUCTION

The dry application system of grit is a mode of the ceramic production process that companies are
looking at with increasing attention and that somehow has already found its circulation thanks to
the wide use of digital systems that focus not only on the application of inks but also on the
application of digital glues that necessarily foresee a subsequent dry application of grits.

Digital technology aside, this application can also be realized by means of traditional analogical
systems, developing, in general, through three steps:

1. Glue application by means of spray system
2. Grit application by mans of shot blasting machine
3. Low weight grit application by means of spray system (cover & final fixing)

2. GLUE'S MAIN FEATURES

Compared to binders usually used for slurries and so for wet application systems, what are the
main features of the glue used within this different process?
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ORGANIC POLYMERS

These glues are usually based on organic polymers capable of effectively fixing the grit to the
ceramic support. The polymers essentially create a cross-linking by chemically bonding themselves
to the substrate, to the grit and binding together, at the same time, the grains of the grit.

They are also designed to reach an excellent combustion during the firing process; this means that
the formulation has been properly developed to delay the beginning of the combustion process
inside the kiln so to produce a lower amount of semi-combusted products.

THE LIQUID GLAZE

Since in ceramic production the experience in field is very important, the application has been
optimized over time by adding to the glue an amount of liquid glaze specifically designed to get an
excellent performance in terms of digital color rendering and at the same time to promote a
perfect integration and fusibility of the glue on the ceramic support that in turn produces a perfect
leveling and a proper laying of the glass ceramic during firing.
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FINAL COVERING GLUE: THE ROLE OF THE LIQUID GLAZE

Liquid glaze also plays an important role within the glue applied (low weight) on top of the grit
before the ceramic enters the kiln.

This expedient is important to avoid the grit's displacement during the pre-firing stage.

Glue, in fact, since it is largely composed of organic polymers, tends to decompose during the pre-
firing phase until it is completely burnt. This decomposition process, however, takes place when the
glue has not begun to melt yet.

The early decomposition of the glue, together with the uncomplete melting process of the grit
during the pre-firing phase, could lead to a grit's displacement due to the air movements inside the
kiln. A phenomenon that compromises the good result of the production, both technically and
aesthetically.

The liquid glaze inside, instead, since it does not undergo to any degradation phenomena - at this
stage - resisting to high temperatures, promotes an important cohesive effect avoiding the problem.

3. GLUE & RHEOLOGY

Let's see now what are the main rheological values that the glue must have to promote a good and
proper application.

LOW VISCOSITY

First, it is very important to reach a low viscosity to let the nozzles provide an outstanding
nebulization. A very viscous glue, for example, may produce overly large drops compromising, of
course, the process and at the same time the tile.
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LOW FLOW LIMIT
The low viscosity should be also combined to a low flow limit to ensure a good leveling on the tile.

The more the glue is properly leveled, the more uniform will be its absorption by the following grit

application.
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WETTABILITY

The glue must be able to wet the grit, by rising by capillary action to the higher layers of the tile,
or even better, of the grit.

However, this feature, even when it develops a high performance, can sometimes be not enough to
wet all the grit that has been applied. Especially in case of high weight applications (such as 800-
1000gr/sgm). This is the second reason why the entire process should be developed in three steps,
including a final application of glue, to wet and fix even the upper layers of the grit.

Azione bagnante:
la colla sale
/¥y per capillarita
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LEVELING AGENTS & COMPATIBILISERS

Finally, the formula is always properly designed to avoid repellency phenomena between the water-
based glue and the inks that are usually solvent-based. To let this happen, leveling agents and
compatibilizers must be added to the formula.

"

~~

Fenomeni
di repellenza
Repellency
phenomena
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4. DRY APPLICATION: DIFFERENT PERSPECTIVES

Although the traditional wet application of grits is still very effective and efficient, dry technology
can open new areas of reflection and different opportunities in terms of production.
Let's see the most relevant.

A) HIGH AMOUNT OF GRIT

In the case of high weight of grit normally used for full fields applications, for example, it is possible
to apply large quantities of grit with a limited amount of water. This means that the features of the
surface layer, even when it's partially removed by the lapping machine, allows you to get a total
mirror effect, that means a mirror surface without light movements.

Maggiore quantitativo
di graniglia

Greater amount of grit

B) LARGER GRIT SIZE

Since the grit is not discharged by any the nozzles, it can have higher grit sizes. This aspect - that
can seems apparently insignificant - is very important because it allows you to expand the
possibilities in terms of selection of the grit that has to be applied.

Maggiore granulometria della graniglia
Greater dimension of the grit
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C) CAPILLARITY PROCESS

The capillary process promoted by the glue - i.e. its ascent from the lower to the higher layers of the
grit - largely avoid the possible presence of air in the deepest layers, reducing in turn all those
defects that precisely derive from the air trapped in the ceramic body.

D) REDUCTION IN THE AMOUNT OF WATER

The reduced amount of water (unlike airless spray applications) can also reduce all problems that
could arise in the kiln during the pre-firing stage, such as — for example - the difficult and so
uncomplete water expulsion from the deepest layers of the tile that can increase the tension and
the pressure inside the ceramic body producing a negative impact on the process.

www.zschimmer-schwarz-ceramco.it
WWW.Cerameco.it
www.zslab.it




