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APPARENTLY INVISIBLE YET CONSTANTLY PRESENT

At every stage of the ceramic production process

A journey through problems & solutio

Tile Storage
Before Firing

Undertle Engobe
plicatior

ns

MACRO PHASES
PHASES

Q) {@)
MICRO PHASES
Top Glaze O O
Application Apicato
cime O nnvma. (Digital) (Kratogical
Grit Suspension
To the Spray Dryer
D\gwlalﬁlueo O Gl
oy Powder oRY Sturry Application Romicaton
o woli@ o2 @
Cutting oo
igital Traditional Third Firing Scratch Protective
Spray SPRYDRYING Wet Grinding GRANULATE DRYING Decoration Decoration Applications Application
Orying Continuous Mill COLORING
oy
Grinding mer Atter Firing Cutting &
SLURRY WET Wet Grinding WETTING & FORMNG Application ualityCheck Squaring
COLORING Discantinvous Mill GRANULATION
Extrusion
—_— Relie Effects [ Tile After Treatment
Process GRNOING i Loscing cRNDING GrNDING Oigrat e Siorage Quatty Check
Water PROCESS PROCESS PROCESS o
will
Engobe / Glaze
Loading gobe / Glaze Surface
- Somarony onvemne exmuson = (O R O O L @ L=
Material TECHNOLOGY TECHNOLOGY TECHNOLOGY =
sz O Ot O rotstim
PRODUCTION
LINE . . . .
STORAGE BODY GLAZING LINE FIRING POST PACKAGING
PREPARATION APPLICATIONS FIRING
SEMI-FINISHED
PREPARATION
sy o W S - y— S

Glaze & Engobe G
Grinding Suspension

Pigment's Grinding /

Kiln Engobe Stock

Dispersion for Preparation

Glaze Coloring

#08 SUPERFICIAL PIN-HOLES AFTER FIRING: CAUSES & REMEDIES

cuting ()

Isostatic
Press

“Continua™
Press

o @

FORMING Y
Q -

Tile Storage (*

setor P :

Undortle Engobe

lication |

Top Glaze
Application
~ Grit Suspension O

Ory Powder (7 Sturry :
Do) coome) o romn ()
Catting o)
SPRY DRYING = - = .
Spray ‘C Wet Grinding /' GRANULATE e Decoration
Orying ) CcontinousMill '/ COLORING \) o oRviNG (&5 )
. . .
Grinding
—" WY Sp— P p okt
COLORING ) Discontinuous Mill || GRANULATION () | FORKAG \_)‘
Extrusion et
§ | elief Effects.
Process (1) GRINDING (), LTI Y GaNDING f) Ve GRINDING () (Digital)
Water |/ process | . 4 " process \_J
M
d Loading | e / Glaze
Raw () sPRAYDRY (© ) DRY GRINDING () EXTRUSION () Aopléaton Digiay
Material | TECHNOLOGY | TECHNOLOGY |/ TECHNOLOGY |
Surface Body ()
Wetting |/
PRODUCTION .
LINE ) )
STORAGE 0DY GLAZING LINE
PREPARATION APPLICATIONS
.
SEMI-FINISHED N
PREPARATION
cee ceee cee -
Glaze & Engobe Grit Pigment's Grinding /  Kiln Engabe Stock
Grinding Suspension Dispersion for Preparation

Zschimmer & Schwarz
Ceramco S.p.A

Societa a Socio Unico
Via dei Falegnami, 7
41049 Sassuolo (MO) | IT

Glaze Coloring

T +39 0536 804 659

F +39 0536 807 168
info-zsce@zschimmer-schwarz.com
ceramco.it
zschimmer-schwarz.com

01512870153 —
P.IVA 01600960361

REG.IMPR.di MO/ C.F.

MACRO PHASES
PHASES

MICRO PHASES

Application
(Analogical)

) Glue
J Application

() Traditional \ Third Firing (") Scratch Protective

./ Decoration _/ Applications '/ Application
() Atter Firing ) Cutting &
\_ ! Quality Check / Squaring

After Treatment
 Quality Check

 Treatment

Oremm )

Polishing

ST PACKAGING

FIRING PO!
FIRING

CAPITALE SOCIALE -
€3.100.000,00 i.v. REA di Modena
199597 Mecc. MO 009298 -

NR. PART. EU. IT 01600960361



V@V

ZSCHIMMER & SCHWARZ
CERAMCO

217

After the early phases of the ceramic production process, such as the forming and the shaping of
the ceramic body as well as of all applications that take place along the glazing line (from the
engobe application to the decoration step by means of digital printing machine), the process
involves a final application of grit or glaze, sometimes in significant amounts.

Of course, if you do not meet the proper parameters this application — that occurs just before the
firing process — can sometimes lead to different kind of problems that may compromise the
ceramic surface, both technically and aesthetically.

Among the several defects that may arise, the appearance of almost invisible holes - or pinholes -
that can be localized or spread all over the surface is the most significant.

The roots of the problem are many but the most important must be found not only inside the kilns

but also — and above all — in all that stages that come before the firing process: especially along the
glazing line.

Pin-Hole

Ceramic Body

Let's try to point out the core scenarios.

1. TEMPERATURE AND IMPROPER APPLICATION'S DRYING PROCESS

The first to consider is the temperature of the ceramic material as it leaves the dryers.

Reminder: inside the dryers, and before entering the glazing line, green tiles are still marked by a
residual humidity that can range from 5% to 7% and this is the reason why they must undergo to a
thermal cycle to reduce the humidity to a value that is around zero and therefore to avoid problems
during the final firing process.
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When they leave the dryers, tiles must have a relatively high temperature.

Why?

Because the high temperature ensures a better development of all those applications that later
follow along the glazing line, thanks to the loss of their water content through the evaporation
process.

What does that mean?

The evaporation process promoted by the high temperature of the tile, makes the surface dry and
therefore ready to properly receive the subsequent applications since the presence of excessive
water instead of promoting a proper cohesion between the applications discharged on the tile
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surface could sometimes lead to a mix — or a blending of the layers
And this, obviously, is a serious problem.
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Nevertheless, we must also add that it is important to keep just a little of humidity to promote a
proper application and cohesion of the different layers. Just like a cake.
It's therefore clear that we are talking about a very delicate and never constant balance.

THE PROBLEM: LOW TEMPERATURES
What if the temperature of the ceramic body that leave the dryers is improper or too low?

This could cause uneven drying of the final application of glaze or grit before the tiles enter the
kilns. This uneven drying process could lead to critical issues at the inter-phase (the touchpoint
between two application layers) that result in different kinds of defects: pinholes are one of the
most popular.

Since we cannot make a detailed list of the wide range of causes and effects, we can simply say,
only as an example, that the mix between different phases (or layers) and the abnormal presence
of water in the glaze during the firing process are the most important aspect to check since they
are commonplace.
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In very short words: the pinholes formation starts from a lack of cohesion between the
application layers because of the wrong temperature of the raw tile.
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MAIN CORRECTIVE ACTIONS

After this long introduction let's now introduce the actions that can prevent or even solve the
problem.

The increase of the ceramic body's temperature could surely help the regulation and the
adjustment of the drying process. However, the only use of high temperatures may lead to a fast
and uncontrolled drying process, compromising the right cohesion between the applications.

For this reason, the most significant and smart action is to add the glaze with a proper leveling
agent or more generally with chemicals able to adjust and standardize the drying and drainage
times, ensuring a good cohesion between the layers.

2. EXCESSIVE PRESENCE OF ORGANIC MATTER IN THE INKS

Pinholes can also appear when the graphic decoration of the tile includes patterns that require a
huge amount of ink.

Why?

A significant quantity of ink involves the high presence of high boiling organic matter that does not
evaporate inside the kiln during the first stage of the firing process. If the amount of glaze (or grit)
discharged on the ink is significant as well, the problem comes out.

What happen?

It happens that some of the organic matter of the ink may not reach the burning stage before the
melting process of the glaze (or grit). The problem is that the combustion of the ink’s organic matter
keeps going even after the melting process of the glaze and this means that some of the organic
matter is no more able to leave the tile, forming gas bubbles that remain trapped inside the glaze
or inside the grit.

The bubbles that rise on the glaze surface (that is now vitrified) explode, producing holes and
pinholes that affect the ceramic.
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MAIN CORRECTIVE ACTION

Since it is not possible to increase the times of the firing cycle to provide the organic matter with
longer time to properly evaporate, because of industrial productivity reasons, one of the most
effective solutions is the use of inks marked by a better combustion of the solvent, that in turn is
marked by a burning process able to remove most of the flue gas before the melting process of the
glaze.

3. CHEMICAL INCOMPATIBILITY BETWEEN ENGOBE, GRIT AND GLAZE

Pinholes can be also promoted by an improper balance between the materials involved in the
production process.

What does that mean?

We are talking about the relation between engobe, grit and glaze applied at the end of all processes
as a protection covering. These three, are usually chosen to provide the glaze with the best
conditions in terms of compatibility, uniformity as well as fusibility during the firing process.
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The problem usually arises during the first production of a new product range when producers
define the combination of materials to be used. If the latter show even a small chemical
incompatibility many different issues may occur during application.

In all these cases, we should take two directions:

on the one hand, glaze producers should focus on the specific formulation of the glaze (or of the
grit), because sometimes these two could not meet the production parameters of the ceramic
producer such as - for example — the application technology or the kind of firing cycle.

On the other hand, the parameters should be also revised inside the labs by studying the rheology
of the fluid, with which is possible to choose the right chemicals to promote the best possible
application.

www.zschimmer-schwarz-ceramco.it
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