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APPARENTLY INVISIBLE YET CONSTANTLY PRESENT
At every stage of the ceramic production process

A journey through problems & solutions

Cutting

tsogtati

®
0 @
“Continua O
-0
®

Tile Storage

Before Firing
Undertle Engobe
pplicatior

Top Glaze
Application
(Digital)

Grit Suspension

©)
©)
{0)
©)
O

Reicaton
(ratogical

MACRO PHASES
PHASES

MICRO PHASES

FORMING
Sturry Storage / plicatio
. To'the Spray Dryer DRYING
oy oR A O P
v powcer v wolication Ropication
@ Qe @
Cutting o
igital Traditional Third Firing Scratch Protective
Spray il Wet Grinding GRANULATE DRYING Decoration Decoration Applications Application
Orying Continuous Mill COLORING
Dry
Grindng Atter Firing Cutting &
SLURRY WET Wet Grinding WETTING & f— Aoplicaton Quality Check Sauaring
COLORING Discontinuous Ml GRANULATION
Extrusion
il Laadit Relie Effects Tile After Treatment
Process GRINDING. 2 GRINDING GRINDING ital) Clfocts o) Storage Quality Check
Water PROCESS PROCESS PROCESS o
il
Loading Engobe / Glaze et
Raw SPRAY DRY ORY GRINDING EXTRUSION Applicaion (Digital) {ipplication, Tt
Material TECHNOLOGY TECHNOLOGY TECHNOLOGY o
ssgzer O Opreim O rosms
PRODUCTION
LINE . . . .
STORAGE BODY GLAZING LINE FIRING POST PACKAGING
PREPARATION APPLICATIONS FIRING
.

SEMI-FINISHED

PREPARATION,
seecOeeeeQnee cee@---

Glaze Coloring

7 Y —

#62 CRATERING PHENOMENA & CERAMIC GLAZES: IN SHORT

Cutting
Isostatic
elatic DRYING
. . FORMING
Continua’ Slurry Storage /
Press To the Spray Dryer DRYING
Ory Powder oRY Sturry
Storage COLORING Discharge FORMING:
Spray Sl 1o Wet Grinding GRANULATE
Orying Continuous Mill COLORING
ory
Grinding
SLURRY WET Wet Grinding WETTING &
COLORING Discontinuous Mill GRANULATION
Process GRINDING L] GRINDING
PROCESS PROCESS
Ml
Loading
Raw SPRAY DRY DRY GRINDING
Material TECHNOLOGY TECHNOLOGY
PRODUCTION
LINE
STORAGE BODY
PREPARATION
SEMI-FINISHED
PREPARATION
I O ORI O S
Giaze & Engabe Pigment's Grinding /  Kiln Engobe Stock
Suspansion Diepersion or Preparation

Glaze Coloring

T +39 0536 804 659
F +39 0536 807 168
info-zsce@zschimmer-schwarz.com

Zschimmer & Schwarz
Ceramco S.p.A
Societa a Socio Unico
Via dei Falegnami, 7 ceramco.it

41049 Sassuolo (MO) | IT zschimmer-schwarz.com

Tile Storage

‘ ‘ Before Firing

Undertile Engabe
Application

Application
(Digital)

Grit Susnensmn
plication

O
@)
O
@)
o @)
O
O
O
O

Cutting Digital

DRYING Decoration

FORMING Anphzanon

Extrusion|
Relief Effects
GRINDING
PROCESS

Engobe / Glaze
Application (Digital)

Surface Body
Wetting

EXTRUSION
TECHNOLOGY

GLAZING LINE
APPLICATIONS

Toptcaton
(Analogical)

Glu
Koplication

Traditional
Decoration

Relef
(Anxlng\cal?
Engobe / Glaze

Application
(Analogical)

REG.IMPR. di MO/ C.F.

01512870153 -

P.IVA 01600960361

FIRING

MACRO PHASES
PHASES

MICRO PHASES

Third Firing Scratch Protective
Applications Application
Ater Firing Cutting &
Quality Check Squaring
Tile After Treatment
Storage Quality Check
rface
Firing Treatment
Pre-firing Polishing
POST PACKAGING
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
2|4
Contents
01. Raw materials IMPUIITIES. ..o 02
02. Incorrect use of defoaming agentS.....ccccoiecceiiiccecceee e 02
03. Incorrect application ParamEeters. ..., 03
04. Contamination of the SUSPENSION......cciiiececeecceeeeeeeeee e 04

Cratering — like many other defects that can appear in ceramic bodies — rarely stems from a single
cause. It's usually the result of several contributing factors that interact with one another.
While the list of potential causes is quite extensive, we can narrow it down to four of the most common
and impactful ones.

) Raw materials impurities

) Incorrect use of defoaming agents
) Incorrect application parameters
) Contamination of the suspension
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A) Raw materials impurities

Glaze suspensions contain not only frits but also raw materials such as clays and feldspars. Because
these are natural materials, they can include organic impurities, primarily carbon-based residues.
Clays are often the main source of this type of contamination.

During milling, carbonaceous residues do not wet properly and remain incompatible with the
aqueous phase of the suspension. When the glaze is applied, this incompatibility causes breaks in the
glaze film — preventing uniform coverage of the surface and leading to the formation of the
characteristic micro-crater, known as a cratering defect.

How to address the issue

Adding a suitable surfactant can help bridge the gap between impurities and the suspension system.
These molecules — composed of a hydrophilic head and a hydrophobic tail — surround the
incompatible particles, stabilizing them within the liquid phase. This prevents glaze film
breakage without the need to adjust process parameters on the production line.

However, not all surfactants behave the same way. Some are formulated for high-density
systems (such as bell application), but they may perform poorly in lighter systems like airless
applications. For this reason, surfactant selection must always be carefully matched to the rheology,
application method, and working density of the glaze system.

B) Incorrect use of defoaming agents

Defoamers are designed to eliminate air bubbles that may form within the suspension. They work
because they are mostly partially insoluble in water, which allows them to disrupt the thin liquid
film surrounding the bubble and make it collapse.
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Problems arise, however, when defoamers are used incorrectly. In glazes with low clay content or
in high-hardness formulations (such as those composed mainly of frit), the defoamer may
remain poorly dispersed in the suspension.

This can lead to surface defects such as cratering or pinholes.

Corrective actions:

e Select a defoamer type that is fully compatible with the system and with any surfactant
already present.

e Adjust the dosage according to the rheological characteristics of the suspension.

e Consider modifying the surfactant, keeping in mind that defoamers and surfactants always
actin combination and must be balanced accordingly.

C) Incorrect application parameters
Among the various process parameters, two have a particularly direct influence:

e Excessively long drying times
e Low density or viscosity

If the suspension remains fluid for too long, impurities or residual defoamer traces have more time
to act, increasing the likelihood of surface defects such as cratering.

Possible corrective actions
e |ncrease the suspension density by reducing the water content in the formulation — for

example, by using high-efficiency dispersants or binding additives that do not excessively
raise viscosity.
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e |n extreme cases, reconsider or reformulate the fluidization recipe.
e Adjust directly on the production line, such as repositioning the applicator in warmer areas
to promote faster evaporation.

Ultimately, there’'s no single ideal setting. The goal is to find the right balance between the line
conditions and the production targets.

D) Contamination of the suspension

Another common source of cratering is contamination within the glazing line, often occurring when
production shifts from one glaze to another without proper cleaning of the equipment — such as the
airless cabin, curtain coater, bell applicator, pipes, or tanks.

Additive residues, especially defoamers, tend to cling to these surfaces. Once the next batch runs
through, they can react with the new suspension and cause incompatibility issues that eventually
lead to cratering.

Prevention:
e Thorough cleaning of equipment using specific cleaners designed to remove oily residues.

e Limiting the use of aggressive or highly specific defoamers, to reduce compatibility issues
when switching between different glaze formulations.

In Summary: Cratering never comes down to a single cause — it's usually the outcome of several
factors working together. The best way to keep it under control is through a smart balance of choices:
using the right additives and surfactants, keeping process settings well-tuned, and paying close
attention to equipment cleaning and maintenance.

www.zschimmer-schwarz-ceramco.it
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