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Dear Readers,
In this issue, we want to give you an information about topics to be presented at Tecnargilla planned for 28.09.-02.10.2020 in Rimini/IT, with a
special focus on sustainable production.
As this issue goes to press it was decided to postpone Tecnargilla to September 2021. We are therefore already compiling a cfi-newsletter HOT
TOPICS to convey the latest information from the exhibitors in virtual form
to our readers.
For the production of tiles, efforts have been redoubled to further lower
gas consumption, on the one hand to save on costs for fuels and, on the
other hand, to reduce CO2-emissions, which are already incurring add
itional costs for companies. The technologies used today are sophisticated
and already highly optimised in respect of energy efficiency. There still
exists certain potential for their improvement, but that will not be enough
to achieve the EU’s goals for the reduction of emissions. To lower CO2emissions, a new technological approach must be adopted, but without
jeopardizing competitiveness or the quality and diversification of the finished products. The goal is not only energy efficiency, but material efficiency in respect of raw materials and other materials as well as water
being used sustainably in the most cost-efficient way possible. That not
only applies to the tile industry, but to the production of ceramic sanitaryware and heavy clay products, too.
More efficient methods for recycling fired and unfired material, the reduction of water consumption and the recirculation of suitably treated
process water are important. One important step is the use of waterbased systems for digital glazing and decoration. Surface effects that can
now be realised with digital printing can now be used to create tactile
surfaces, with special effects on varying angle of incidence of artificial
light or sunlight.
Technologies and materials with high potential for creating aesthetic surfaces are in the spot-light. In addition, with finishing, digital and logistics
as well as “green” concepts, other current topics are addressed.
We are expecting advances in respect of improved sustainability of ceramic technology, combined with further matured design concepts, and in
addition production solutions in line with Industry 4.0.
Be sure to read the interviews with experts from HÄNDLE/DE (E 12),
MCS®/PT (E 16) and Witgert/DE (E 19), which not only discuss technology
trends, but also address market aspects and economic effects.
What influence the corona virus will have on the international business
scenario in ceramics, its supplier industry and international fairs – we will
learn step by step.

Yours

Reprinting etc.
Any type of copying – photocopies, microfiches etc. – or
storage in data retrieval systems and any translation, even
in part, can only be done with the written permission of the
publishing house.
Circulation
Control of the number of copies printed is made by
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150 years of trust, consistency, reliability, service and customer orientation.
In 2020, HÄNDLE/DE can already look back on 150 years of preparation and shaping
for the heavy clay industry.
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+++ GLOBAL NEWS +++
Company News
Germany
H. C. Starck Tantalum & Niobium
Becomes TANIOBIS
Effective as of 1 July 2020, H. C. Starck
Tantalum & Niobium (Ta&Nb) will do
business under the TANIOBIS brand. A
subsidiary of JX Nippon Mining & Metals,
TANIOBIS produces high-quality materials,
powders, and alloys based on tantalum and
niobium. The branches and production sites
in Germany (Goslar, Laufenburg), Japan (Tokyo, Mito), Thailand (Map Ta Phut) and USA
(Needham, MA) will continue to operate.
Core applications for H. C. Starck Ta&Nb
powders include Additive Manufacturing.
H. C. Starck Ta&Nb has 60 years of ex
perience in manufacturing materials on the
basis of tantalum (Ta) and niobium (Nb),
which are both rare earths and refractory
metals. The company processes these ores
into high-performance powders tailored
precisely to customer needs.
Since 2018, H. C. Starck Ta&Nb and its
more than 660 employees have been a part
of JX Nippon Mining & Metals, a Japanese
company. The headquarters were relocated
from Munich to Goslar on 12 March of this
year. “Our new name is a combination of
the two key raw materials used in our production operations, tantalum and niobium”,
explains Masakazu Kanzaki, Vice Chairman and CEO at H. C. Starck Ta&Nb. “The
characters ’i’ and ’s’ at the end stand for
’innovative solutions’. That’s our personal
promise of quality to our customers, underscoring the central role of innovation in our
future approach.”
Tantalum is a rare metal, but its unusual
properties make it crucial to many applications. Worldwide production stands yearly
at about 2000 t. As a result, H.C. Starck
Ta&Nb is in a leading position on the market in terms of development and production
of tantalum and niobium powder. Although
tantalum and niobium may not be very well
known as raw materials, they do play an essential role in day-to-day life. A large portion of the tantalum produced is used for
ultra-tiny capacitors. Tantalum electrolytic
capacitors are used in advanced microelectronics, for example for mobile phones and
computers, and in automotive engineering.
Niobium, for its part, is a ductile, oxidation-

and corrosion-resistant metal that is used
to improve material properties and enhance
the efficiency, safety, and performance of
the relevant applications. For example, niobium is used in aircraft turbines, where it is
crucial in reducing CO2-emissions.
H. C. Starck Ta&Nb also offers alloys based
on niobium and tantalum that meet the
very latest standards in medical technology. Among other things, the company is a
leader in the development of biocompatible
alloys for the production of patient-specific
implants made using 3D-printing. Additive Manufacturing is an important field of
application for powders from H. C. Starck
Ta&Nb as a result. The spherical morphology
of these powders makes them suitable for
specific processing in commonly used 3Dprinting processes. On the whole, the company develops tantalum and niobium-based
powders, and their alloys for the automotive,
energy, aviation, electronics, chemicals, and
medical technology industries. Electric mobility is an increasingly interesting segment,
as tantalum and niobium will be used in production of lithium-ion batteries in the future.
Recycling is another of the core compe
tencies of H. C. Starck Ta&Nb. The company
purchases and processes ores and secondary raw materials derived from recycling
materials and has developed recycling processes of its own for a number of material
streams (such as capacitors).
For more information, please visit
www.hcstarck-tantalum-niobium.com
(www.TANIOBIS.com from July 2020).
Italy
SACMI: Digital Modelling Solution
In 2018, SACMI presented its new sanitaryware pilot plant demonstrating rapid
progress towards the new frontiers of
digitalization. In less than seven years from
the arrival of the first 3D-scanner model
at the company, SACMI can now offer the
sanitaryware market DPD (Digital Product
Development), the new system which starts
from a drawing and virtual engineering of
the prototype and is completed with the
3D-digital modelling of the mould.
Several important steps forward have been
taken over the last 12–24 months in the
development of the by tooling solution; the
technique which creates the mould by direct
machining of porous resin blocks without
the use of a case-mould.

RIETER MORANDO GmbH

Schneckenburgstrasse 11
78467
 Konstanz/Germany
spare.parts@rietermorando.com
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Exhibit at ceramitec 2021 and benefit from the
advantages of the world’s leading show in ceramics:

∙
∙
∙
∙

coverage of the entire ceramic value chain
largest presence of ceramic machine manufacturers
professional trade audience from around the world
innovative and comprehensive conference program

Deadline for applications: June 30, 2020

Secure your stand space now!
Deadline: June 30, 2020
ceramitec.com/application

+++ GLOBAL NEWS +++
From the first trials carried out on 2-part
moulds, SACMI has now sold and installed
solutions capable of creating moulds having
up to seven parts for the production of complex WCs entirely by tooling. As an example
of advantages, which have been tried and
tested with positive results at the plants of
some of the leading sanitaryware manufacturers, the greatest of all is the reduced
product development time which is cut from
several months to just a few weeks (as in
the case of a recent supply for the mould of
a complex washbasin).
Besides the benefits of reduced development time and costs, one has to underline
the improvements to quality achieved by
the “by tooling” solution. Fewer stages
in the work process and the possibility
to integrate the creation of the prototype
mould with advanced simulation software
(tension mapping of the unfired product,
fluid-dynamic analysis etc.) are just some
of the positives as well as the ability to set
a totally automatic production flow, using
the SACMI numeric control CNC machine
with five work axes and 50 tools which can
operate 24 h without the presence of an
operator. SACMI sold more than 60 moulds
developed with the new system in 2019.

Oﬃcina Meccanica Sestese S.p.A.
Via Borgomanero,
44 - 28040 Paruzzaro (NO)

Tel.+39 0322 541411 - Fax +39 0322 53157
www.omsspa.com

info@omsspa.com

Germany
Orcan Energy and Adolf Gottfried
Tonwerke GmbH Received
the Energy Efficiency Award 2019
Orcan Energy, which develops solutions for the use of industrial waste heat,
and Adolf Gottfried Tonwerke GmbH were
awarded for their innovative waste heat
utilisation project in the energy-intensive
extraction of raw materials for the ceramic
industry. The project received the Energy Efficiency Award in the “Energiewende 2.0”
category, which the German Energy Agency
(Dena) presented at its “EnergiewendeKongress” in Berlin end of the last year.
Since 2007, this international competition
has rewarded outstanding energy efficiency
projects in private and public companies.
The competition therefore focuses on
completed projects that can demonstrate
measurable energy savings and can be
multiplied – i.e. easily transferred to other
companies. The award is sponsored by the
Federal Ministry of Economics and Energy
and supported by the premium partners
Danfoss and KfW.

With climate-friendly processing in background, the goal of Adolf Gottfried Tonwerke
was to harness the huge potential of waste
heat generated during clay firing. By installing an exhaust gas heat exchanger specially
designed, it was possible for the first time
to operate an ORC solution that can use the
high exhaust-gas temperatures to generate
electricity. The efficiency PACKs from Orcan
Energy are highly flexible and can therefore
react to fluctuating heat quantities within
seconds. Moreover, they achieve a high degree of efficiency in the conversion of heat
into electricity, even at part-load. In addition, the Orcan module has a second hightemperature circuit: it can also use very high
temperatures in the waste heat stream when
required. The balance of the energy recycling
was: predicted savings of 180 t of carbon
emissions and 300 MWh of electricity per
year – a reduction of over EUR 50 000 in
electricity costs for Adolf Gottfried Tonwerke.
Dena presented the Energy Efficiency Award
for the 13th time in a row, selected among
140 applicants. The patron of the award is
Peter Altmaier, Federal Minister of Economics and Energy.
Germany
New VDI Technical Committee
Additive Manufacturing has been a topic
at the VDI – Association of German En
gineers since 2003. With the guideline VDI
3404, the FA 105 (Technical Committee
Additive Manufacturing – General Committee) published the first technical standard
for this still young technology in 2009. In the
meantime, a number of further guidelines
have been developed by the numerous honorary members of the Technical Committees.
The first guideline – concerning ceramics –
will be published in May 2020. The guideline VDI 3405 part 8.1 gives specific design
recommendations for the Additive Manufacturing of ceramic components based
on general design recommendations for
ceramic materials. In particular, the shrinkage occurring during sintering is taken into
account. The guideline is addressed to product engineers and designers who want to
use components made of ceramic materials.
This guideline provides the necessary basic
knowledge of ceramic components and the
special possibilities of Additive Manufacturing of ceramics. No detailed previous
knowledge in these areas is necessary.
cfi/Ber. DKG 97 (2020) No. 5-6

+++ GLOBAL NEWS +++
The above-mentioned guideline was developed by a Working
Group chaired by Dr Wolfgang Kollenberg (WZR ceramic solutions
GmbH/DE) in the Technical Committee “Additive Manufacturing
– Design Recommendations”. Further guidelines in the field of
ceramics are to follow. Therefore, the Advisory Board 1 “Production Technology and Manufacturing Processes” of the VDI-GPL
decided at its meeting on 03.02.2020 to transfer the previous
Working Group to a new Technical Committee 105.3 “Additive
Manufacturing – Ceramics”.
The next task is to draw up a guideline for the determination of
process- and material-specific characteristic values of additively
manufactured samples that describe the properties of real components in a way that is suitable for practical use. These characteristic values will in particular also simplify the design of components
and the numerical simulation of their properties. Interested parties
are invited to participate in the new FA 105.3 “Additive Manufacturing – Ceramics”.
Contacts: Dr Wolfgang Kollenberg (WZR) w.kollenberg@wzr.cc;
Dr Erik Marquardt (VDI) marquardt@vdi.de
Spain/USA
2020 Alfa de Oro Award for
US Digital Tile Decoration Solution
The advanced, greener EFI™ Cretaprint® Hybrid digital tile
decoration solution that Electronics For Imaging, Inc./US showcased at CEVISAMA 2020/ES, earned the 2020 Alfa de Oro Award
from the Sociedad Española de Cerámica y Vidrio. The award
recognises ceramics and glass manufacturing equipment that
stimulates technological and artistic creativity. Cretaprint® Hybrid
digital inkjet printer ecosystem gives tile manufacturers a longterm business advantage for current and future productivity, with
the unique ability to work with eco-solvent inks now, and then
move to aqueous inks using the same EFI™ Cretaprint® printer.
This remarkable solution, which gave its European debut at Cevisama, facilitates the important future move to greener EFI™
Cretacolor® aqueous inks, as well as the adoption of highly accurate, efficient digital glazing.
Germany
eMBe Products & Service Renamed to KRAHN Ceramics
eMBe Products & Service GmbH operates under the
name KRAHN Ceramics GmbH. The company’s headquarters were relocated from Thierhaupten to Hamburg. At
the same time, the company’s machines and equipment
were integrated into the new technical center at the site in
Dinslaken. KRAHN Ceramics sees itself as a project partner for
the processing of ceramic and metal powders. The company supports its customers through all stages of the pro-cess, from the
raw material to the finished component. Along the process chain,
it produces and distributes products such as powders, binders,
customer-specific compounds and 3D-printing filaments. In add
ition, KRAHN Ceramics develops customized ceramic and metal
solutions, such as formulations for all common forming processes.
KRAHN Ceramics offers its customers a comprehensive service
from customer consulting to laboratory service and tailor-made
product development to small series production.
cfi/Ber. DKG 97 (2020) No. 5-6

+++ GLOBAL NEWS +++ GLOBAL NEWS +++
“The feedback we received at the formnext
trade fair confirmed that the market has a
great interest in such a broad-based technology partner and source of inspiration. In
addition to the European market, we also
have an eye on the USA and Asia. There, we
can draw on established structures and networks of the OTTO KRAHN Group, among
other things” said Dr Stefan Stolz, Managing Director of KRAHN Ceramics GmbH.

Products and
Processes
Italy
SMAC: Powder Grits Application
Machine Mod. DSR
Due to its just 650 mm width, the DSR
machine can be installed easily and without
any mechanical modification in any existing
glazing line. The machine allows a complete
range of application with a few grams of
material up to high amounts of decorating
material. The decorated products can be

Fig. 1 Powder grits application machine
mod. DSR
(Source: SMAC)

afterwards further processed by lapping or
polishing, assuring the constant and uniform coverage of the tiles and slabs up to a
size of 2000 mm.
The machine is composed of a self-supporting structure, completely closed in order to

avoid dispersion in the environment and
to maintain a constant application during
processing. The system uses a motorised
rubber-coated roller, controlled by an inverter to operate extraction and dosage of
the material to be applied; a stainless steel
collection tank with an anti-intrusion system; a feeding and glaze recycling unit as
well as a dosing hopper with a self-levelling
distribution system. The machine is managed completely automatically, by means of
an electrical control panel with PLC and a
programming keyboard.
The DSR machine can be equipped with a
separated feeding container (model CF) in
order to increase the production autonomy.
In case of production with glue printings,
before powder application, the system
can be completed with the suction device
model CGA, composed of a cyclone with
anti-waste internal covering, discharge
automatic valve and balanced suction pipes.
This system can also be equipped with a
screening and automatic pneumatic recycle
device for reusing the material recovered
inside the DSR machine.

Germany
Robot Exchange – Fast and Effective
Robots have become indispensable in today’s brick and tile industry. Thanks to
their high degree of flexibility, they are ideal for solving handling tasks. However,
the ongoing maintenance costs should not be underestimated which rise with
increasing age due to unscheduled maintenance measures such as the exchange
of cable trees or individual robot axes. Under certain circumstances, the complete
replacement of a robot pays off at time "x", not least in order to be up-to-date in
terms of control technology.
KELLER HCW GmbH offers the replacement of robots within a very short time and
ensures the ongoing function of the new robots without having to re-edit already
existing formats. The application is recorded exactly in advance and all necessary
calibration points are determined. Then, the robot is exchanged, which is discussed
in detail with the customer in advance. The robot is exchanged within one day.
Production can therefore already be started after a short time. This also works for
all brands, as K ELLER recently demonstrated in Serbia. Here, industrial robots from
various manufacturers were successfully replaced.
Germany
EnerViT Combustion System Successful on the Market
The EnerViT heating system from Keramischer OFENBAU/DE is now successfully
in operation in over 35 kilns. Fields of application are oxidizing, gas-heated roller
and tunnel kilns with firing temperatures of 1000–1350 °C. All customers are extremely satisfied with the results achieved, both in terms of reduced consumption
and product quality.
It has been proven that gas consumption and CO2-emissions have been reduced
in old plants modernised with EnerViT, that is, 17,5 % in already energy-efficient
own-brand kilns and up to 33,5 % with EnerViT in third-party kilns. The results are
based on a joint consumption and quality analysis before the kiln revamping and
the identically performed analysis after the kiln modernisation. The investment in
new kiln plants with EnerViT system led to consumption reductions of up to 54 %
compared to existing plants.
In the coming years, the expected steady increase in CO2-taxes will pose major
challenges for the energy-intensive sector of the ceramics industry. Keramischer
OFENBAU has developed further possibilities with focus on energy savings at kiln
plants:
• the EnerViTplus system in oxidizing firing tunnel and roller kilns, with extremely
high potential for reducing energy consumption and CO2-emissions;
• the Lambda Control System for oxidizing chamber/shuttle kilns;
• an air/water heat exchanger system.
Keramischer OFENBAU, based in Hildesheim/and known for its extremely energy-efficient kiln systems, is constantly setting new milestones in the further development of energy savings in ceramic production. The company offers ceramic
producers a thorough analysis of the established firing systems with professional
optimisation with regard to production process, product quality, amortisation as
well as modernisation or new investment.
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Persons
5th Generation of Continuity at Sembach Technical Ceramics
The ceramics specialist Sembach based in Lauf/DE receives reinforcement: Anna Sembach joined the executive board on 1 January 2020. Together
with her father Martin Sembach, the 29-year-old now heads the fortunes
of the technical ceramics company founded by her great-great-grandfather
Oskar Sembach in 1904.
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bank. After completing her studies, Anna
Sembach worked in sales and controlling
for an Austrian trading company. In 2018,
she joined Sembach in sales, which she
took over in January 2019 due to personnel
changes and currently still holds.
Anna and Martin Sembach are both Managing Partners. As in previous years, the
company now has a multi-member Executive Board, again after Martin Sembach had
been solely responsible for the management since 1997.

Fig. 2 Anna Sembach joined the management of the family business on 01.01.2020
(Source: Sembach Technical Ceramics)

During her studies at the Friedrich Alexander University in Erlangen-Nuremberg/
DE, Anna Sembach worked regularly in
the company and worked her way into the
field of Technical Ceramics. In addition, she
had been a working student for an online

Events
Tecnargilla Postponed to 2021
Tecnargilla, the world’s most important
exhibition of supplies to the surface coverings industry, has been postponed until
autumn 2021, after which it will resume
its biennial frequency without skipping an
edition. The decision was taken by ACIMAC
– Italian Ceramic Machinery and Equipment

Manufacturers’ Association, and IEG – Italian Exhibition Group with the aim of ensuring that the event can be held in the best
possible conditions.
Tecnargilla has a more than 50 % share
of foreign visitors from over 100 countries,
particularly from outside Europe. Although
the current restrictions are expected to be
eased over the coming months, the difficulties facing international travel have
prompted the organisers to postpone the
event – Tecnargilla was originally to be held
from 28.09.–02.10.2020 in the Rimini Exhibition Centre.
“Tecnargilla is the only world-leading exhibition in the industrial machinery sector
capable of attracting not just the suppliers of technology for the surface coverings
industry, but above all large numbers of
customers from all over the world. In this
challenging year, we do not believe that the
conditions are in place to guarantee the
same level of international visitor attendance in terms of either numbers or quality”,
said ACIMAC Chairman Paolo Sassi.

“Considering that the conditions were not in place to hold the
show in 2020, we agreed to reschedule the event directly in
2021. Tecnargilla is a biennial event, so the next edition would
have been held in 2022. Instead, we decided to begin preparing
immediately for the next year”, added IEG Chairman Lorenzo
Cagnoni.
“Our offices are already hard at work to develop further innovations that will allow us to enhance the international prestige of
Tecnargilla and offer new business opportunities for exhibitors
and visitors,” concluded ACIMAC Director Paolo Gambuli.
CEVISAMA 2020
CEVISAMA, the International Trade Fair for the Ceramic Tile
and Associated Industries, Bathroom Furnishings and Natural
Stone, welcomed a total of 92 435 visitors to its latest edition,
which ran from 3–7 February 2020 at Feria Valencia/ES. The figure is 1,4 % up on for the previous year’s event. 21 364 of these
visitors were international professionals, who had travelled
from 156 different countries, an increase in itself of 5,86 % on
2019.
The figures mean that CEVISAMA has grown the foreign component of the total number of visitors by 23 %, further boosting
its international profile and its position as Spain’s leading trade
fair and biggest annual business event in the Comunitat Valenciana.
The countries fielding the largest numbers of visitors included,
in descending order: Russia, Morocco, India, Algeria, Poland,
Belgium, Israel and Ukraine, along with the Netherlands, Turkey,
Ireland, Egypt, Bulgaria, Iran and Tunisia. The profile of visitors to
CEVISAMA largely comprises retailers, distributors, manufacturers, sales agents, buying groups and specifiers, particularly architects and decorators. Specifiers are an increasingly significant
target for Spanish manufacturers and a group that CEVISAMA’s
organisers are endeavouring to attract in ever larger numbers.
CEVISAMA’s next edition takes place 8–12 February 2021.
EPMA’s Reorganisation
The European Powder Metallurgy Association – EPMA closed
the office in Shrewsbury, Great Britain, and regrouped the
two EPMA offices into a common office in Chantilly, France.
The reason for this decision was to overall improve efficiency
through facilitating collaboration and communication as well
as enabling a better platform for cost optimisation.The GB office closed on 30 April, since 1 May the remaining employees
worked from home. The French office became the main administrative office and the EPMA headquarter remained in Brussels/
BE. The GB member of staff were given the possibility to relocate
to France. Some members work until the Euro PM2020 Congress
(04.–07.10.2020, Lisbon, Portugal) to ensure continuity.
A new organisation is currently being set up and further information will be given in due time. For the time being, all the good
work done by the GB staff will keep going.
EPMA contact in France: EPMA French Office, 1 Avenue du General de Gaulle, 60500 Chantilly, France; Tel.: + 33 (0) 980 9484
90.
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150 Years of HÄNDLE:
From Workshop to Globally Accepted Partner

At the beginning of the HÄNDLE era in 1870 was a machine shop-

Fig. 1 Gerhard Fischer, Managing Director
HÄNDLE GmbH – Maschinen
und Anlagenbau

cfi: The history of the company has been
shaped by innovations, investments and a
worldwide market presence. How do you
see the current international market development in the core business of machine
engineering for heavy clay ceramics?
GF: Generally, clay brick remains both valuable and important as a “sustainable” construction material. It also remains attractive
because ceramic process engineering has
always adapted effectively to the changing requirements for the properties of clay
bricks and roofing tiles.
With regard to market developments, however, there isn’t just good news. Still positive
are the developments in Germany, Austria,
Switzerland and Great Britain as well as in
the Benelux countries and parts of Eastern
Europe where the continuing boom in construction is also reflected in investment in
new plants and machines. Other European
countries are recovering only slowly from
the real estate crisis that took place ten
years ago now.
In construction, it is not only material properties that count but also installation time
and the resulting costs. Here materials in
competition with brick can certainly score
points. But especially in visible areas (façade, roof, pavers), investments in replacement and extensions for brick production
E 12

cum-smithy set up by the young master machinist by the name of Karl
Händle in a rented workshop in Dürrmenz/DE. With the engineering
of the first brick press in 1890 for a neighbouring brickworks, the
foundation was laid for machine engineering for heavy clay ceramics. The further development of the de-airing pug mill to a de-airing
extrusion unit gave the company international standing, making it a
leading manufacturer in this field. We spoke to Managing Director
Gerhard Fischer (GF) about the company’s development in recent
years and its strategic orientation for the future.

are being made in Europe, confirming its
strong position compared to competitor
materials.
In export markets we also have to cope
with negative developments. In Russia, demand is low, on a similar level to in previous
years. Iran is a market with high demand,
to which, however, there is currently no
access because of the embargo. In Iraq, urgently necessary investments in new plants
and machinery are very difficult to realise
on account of the political situation. The
market in Saudi Arabia remains challenging because of domestic political reasons,
and in North Africa, following years of high
investment, a certain market saturation has
now followed. In China, we only work on
requests for special niche projects. Overall,
we are seeing hardly any growth in terms of
clay brick and roofing tile demand on the
global market.
For this reason, we are expecting a weaker
order intake in machine and plant engineering in 2020, while for after-sales business
we assume that the business situation will
remain stable.
cfi: Will Brexit come with problems for market development in Great Britain?
GF: Naturally, we don’t know all the implications of that. But we have worked to get
a good position on the market in Great Brit-

ain. In this market, relatively large groups
of companies determine the situation. We
have shown that we can adapt well to the
needs of their customers and are currently
negotiating on relatively large projects in
cooperation with market partners.
cfi: What have been the most important
innovations from HÄNDLE for heavy clay
ceramics over the last ten years?
GF: It was strategically correct for us to address the production of clay roofing tiles.
In 2012, we presented the Wega-S3 turntable press for roofing tile accessories, and
in 2017 we introduced the new NOVA III
2400 roofing tile press with eccentric
cam. For preparation, we have developed
solutions to take the step from heavy clay
mixes to the increasingly necessary degree
of whiteware preparation. In this context, I
can mention the new development of the
economic and functional Gamma fine roller
mill as an example.
These demands are derived from the dras
tically reduced web thickness of bricks and
especially the now extremely high requirements for brick surfaces in visible applications. In addition, here, amongst other
things, the use of more regional raw mater
ials that were previously neglected because
of the high preparation effort involved plays
a role or recycling. These are aspects that
cfi/Ber. DKG 97 (2020) No. 5-6
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Fig. 2 Development activity in the range of extrusion

are becoming increasingly important with
the demand for sustainability.
We have generally pushed ahead with the
further improvement of the energy efficiency of drives and entire production lines. Taking a user-oriented approach, we are focussing on operability and plant visualisation.
In the replacement and wear part business
that is important for us, we have been able
to set new standards in respect of wear
resistance with the introduction of PTA
technology (plasma powder build-up welding).
More and more attention is being attracted
by our new service tool for preventative and
planned maintenance. We are getting positive feedback from customers already using
this tool. After the completion of further series of tests, we shall include it permanently
in the service portfolio at the end of 2020.
In the scope of service, the activities of the
HÄNDLE Academy have become increasingly important. We offer customers training tailored to their requirements either inhouse or, if requested, in their own plants.
The training content is agreed individually
and adapted to various target groups.
cfi: In 2014, we spoke in cfi about the
takeover of ZMB Braun GmbH/DE. You were
then able to offer the extruder-pressure
head-die system from one source. How has
this integrated approach fared on the market since then?
GF: Thanks to the high demand and customer acceptance, both companies are now
profiting to a large extent from this approach. From the joint shaping development
group, which was formed from HÄNDLE
and ZMB Braun employees, interesting new
developments have been brought to marcfi/Ber. DKG 97 (2020) No. 5-6

Fig. 3 The new Logistics Centre

ket maturity. As representative examples, I
should mention the optimisation of shaping
for roofing tile batches and the extrusion of
ceramic panels for exterior façades.
We have also shown that thanks to optimised stiff extrusion, flue pipes can be
produced with the same dimensional tolerances as those of dry-pressed flue pipes.
Outside the brick and tile industry, we are
enjoying a high degree of acceptance for
this solution approach.
cfi: Last year, we have launched a series of
EF extruders for the refractories industry, refractories is actually an existing application

segment for HÄNDLE extruders, what has
been specifically improved?
GF: That is correct, we delivered equipment to the refractories industry years ago.
We have been able to identify new market
requirements here. In particular, we have
been able to determine an increasing market requirement for tap hole clays for resealing a blast furnace after removal of a batch.
Here, we have here adapted extruders to
customers’ individual needs and tailored
them to high pressures.
Generally, we offer a varied, modular product range to satisfy individual needs. We are

Fig. 4 Extruder type EF
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Fig. 5 Karin Scharrer (Editor-in-Chief, Göller Verlag, 2nd f. r.) and Corinna Zepter
(Marketing Manager, Göller Verlag, 3rd f. r.) together with Gerhard Fischer (r.) and
Dietmar Heintel (Head of Sales Service, HÄNDLE) visiting the Assembly Department

not offering “commodities”, but individual,
tailored system solutions. In our HÄNDLE
laboratory, we can clarify process optimisations and then realise these in our designs.
cfi: In 2014, the new Logistics Centre was
also opened. In the meantime, further investments have been made with the aim
of strengthening our own production. What
importance do these investments in the
German base have for successful operation
on the market?
GF: The new Logistics Centre was part of
a programme of investment in the period

2011–2014 with a total of EUR 2,8 million
Logistics is the hub between purchasing, inhouse production and installation. The efficient handling of different parts, assemblies
and machines is only possible with sophisticated supply chain management. Especially
with our high service orientation, we want
to ensure that replacement parts, insofar
that they are not in stock, can be manufactured over night in our own production for
customers. That can’t be done in time with
the incorporation of external partners.
cfi: How are you realising Industry 4.0?

Fig. 6 Recycled-gyps test series in the company’s lab
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GF: The service I mentioned earlier for
preventative maintenance is an important
elem
ent here. Basis are the continuous
monitoring and evaluation of measured
data and regulation in the plant control
system. Certainly, we shall also be able to
adapt approaches from other branches in
future.
cfi: Against the backdrop of the intensive
climate discussion in society, there is even
greater focus on the keywords of energy
and environmental efficiency. How are you
addressing these topics?
GF: The main energy consumer in brickworks are, of course, the thermal processes.
Although being responsible for the upstream manufacturing steps, we are, however, taking the topic very seriously. We
therefore are going with completely new
drive concepts in future, which we shall
present at ceramitec 2021.
Improved wear protection leads also to a
reduction of frictional forces and therefore
to lower energy demand. Very important is
the optimum interlinking of processes and
design of the individual machines and plant
components. In this way, improved efficiency and therefore a specific energy saving are
achieved in the overall process. The further
development of machines is selectively oriented to energy saving and performance
based on material efficiency (e.g. optimised
raw material preparation, reduction of body
moisture, avoidance of rejects, selective recycling).
cfi: How important today is cooperation
with market partners for the successful implementation of projects?
GF: HÄNDLE has proven over decades
a high competence in interlinked plant
engineering. We need highly specialised
partners as today in turnkey projects the
responsibility etc. for locally externally
produced components is given over to the
general contractor. For this you need specific knowledge to be able to define suitable materials and components in countries
that have other standards and norms. Large
projects are now associated with such great
complexity that a team of specialists must
work together in the scope of structured
project management.
cfi: What applications besides the already
established segments in ceramics do you
see as additionally relevant for HÄNDLE
technologies?
cfi/Ber. DKG 97 (2020) No. 5-6
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Fig. 8 Extruder manufactured in 1925 …

Fig. 7 Workshop in 1870

Fig. 9 … as well as in 1936

Milestones in HÄNDLE’s History
1870
1890
1905
1906
1922
1930
1937
1947
1965
1977
1978
1988
1992
1993
1999
2000
2000
2003
2003
2004
2009
2010
2012
2014
2014
2017
2019
2020

Company founding by master machinist Karl Händle in Dürrmenz/DE
Engineering of the first brick press for a neighbouring brickworks
Building of a new factory building with railway siding to Mühlacker’s/DE railway station
Invention of a mixing and box feeder
Construction of a casting shop
Delivery of the 1000th box feeder
The 1000th screw extruder is built – development of the de-airing pug mill to a combined de-airing extrusion unit
Building of a pilot plant and a laboratory
Construction of the first deairing extrusion unit for stiff extrusion
Construction of a 4000 m2 production facility
Construction of the world’s largest pan mill for the ceramics industry
Construction of the 5000th Händle extruder
Development of the bucket chain excavators
Construction of a new assembly facility for large machines
New generation of roller mills – high-performance Alpha II fine roller mills
J. C. Steele & Sons (Statesville, NC/US) acquires majority share
NOVA II revolving press enables first pressing of large-format roofing tiles with 5 pieces/m²
Founding of the Polish subsidiary
Further development of the WEGA high-tech press system
750th Super Extruder E75 for multi-column extrusion
Production of first longitudinal-dredging excavator in Mühlacker
Founding of the Russian subsidiary
Wega-S3 turntable press for roofing tile accessories
Takeover of Ziegelmundstückbau Braun GmbH, a brick and roofing tile die manufacturer in Friedrichshafen/DE,
and August Kampen GmbH in Bad Salzuflen/DE
Construction and inauguration of the new HÄNDLE Logistics Centre
Market launch of the new NOVA III 2.400 roofing tile press with eccentric cam
EF extruder series for applications outside the brick and tile industry
150-year company anniversary

GF: Besides the ceramic-bonded construction materials, we are seeing a trend towards alternative binder systems in the construction materials industry (e.g. cement,
gypsum, geopolymers, etc.). Here, our great
wealth of experience in heavy clay ceramics
helps us to solve handling problems with
adhesive materials. In addition we can score
points with individual recycling solutions –
e.g. removing plastic or organic matter,

cfi/Ber. DKG 97 (2020) No. 5-6

plasterboard recycling or the incorporation
of waste materials in clay bricks.
cfi: In future, will innovations come essentially from your own company or be worked
out with development partners, especially in
new fields?
GF: As we are a company in the Steel Group/
US, within the group we have the possibility
to utilise synergies in machine development
and services, e.g. in the pelletization of

d ifferent non-ceramic materials. In addition
to that comes our established network with
specialist partners, which we are steadily
expanding.
For process engineering developments, depending on the specific aspect, we work together with external partners from industry
and research.
cfi: Thank you for talking to us. 
KS
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MCS®: Minerals for Life
The Group MCS

is a EUR 50 million (1,5 Mt) turnover business
with 30 % generated from export sales to some 25 countries. MCS®
is recognized as the only international raw material supplier with
such a broad portfolio of mineral resources located in Portugal. The
company is a high quality producer of a wide portfolio of more than
400 000 t/a of high alumina plastic clays and kaolins suitable for tile,
tableware, sanitaryware, glaze and engobe applications. It supplies
white and coloured ceramic bodies in Portugal and has an extensive
range of hard and soft porcelain bodies, fine stoneware, technical,
earthenware, electroporcelain; sanitaryware and tile bodies available.
MCS® also offers a range of feldspars and quartz for both ceramics and non-ceramic applications. During CEVISAMA 2020, Brendan
Clifford (BC), Co-CEO MCS®, gave us his views on the mineral market
for the ceramic industry.
®

Fig. 1 Brendan Clifford, Co-CEO MCS®

cfi: Did the customer needs change regarding raw material supply in the last decade
(tiles, sanitaryware, and tableware)?
BC: The simple answer is both no and yes. I
do not believe the key industry fundamen
tals in terms of the types of ceramic components required by most ceramic manufacturers (tiles, sanitaryware and tableware)
have changed significantly, but what has
changed is the intensification of raw mater
ial demand and diversity of geographic locations whether these materials are required.
New sourcing options, to minimise logistics associated with raw material costs
and development of cost-effective supply
chains needed to accompany the shift in
the ceramic manufacturing base (increasingly to Asia) which during the last 10 years
has grown, and now, Africa, particularly
with Chinese investment, is emerging as a

Fig. 2 MCS® feldspar mine
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new manufacturing hub, which will further
change the industry raw material supply
landscape. Another obvious change during
the last decade has been the knowledge
transfer related to characterisation, and
benefits of raw materials, particularly clays
and kaolin, away from the raw material producers to ceramic equipment and finished
product manufacturers.
Whilst this is positive, the USP of raw materials and a demonstration of their “valuein-use” as a key selection criteria (energy
saving, productivity or yield gains) has been
eroded; instead corporate buyers have reduced the value proposition down to a few
technical characteristics, delivered price and
payment terms. This “commoditisation”
of ceramic raw materials is a real concern
because at the same time it has been accompanied by an intensification of ceramic

Fig. 3 MCS® kaolin mine

manufacturers competition and consumer
buying shift, for example, in the ceramic tile
sector, and a growth in alternative flooring
products, such as LVT (Luxury Vinyl Tiles).
cfi: Is it possible to comment on further
market trends?
BC: Whilst new technological trends in cer
am
ic manufacturing have emerged, and
continue to emerge – digital printing, large
format continuous thin slab tiles, integrated
isostatic pressing and process industry 4.0
– all designed to improve productivity, efficiency and process integration – from my
perspective, the greatest market trend is the
on-going investment, and increase in global
ceramic manufacturing capacity.
In an European context, this growth in
global manufacturing capacity will continue
to intensify price competition between cer
amic manufacturers. At present, this is most

Fig. 4 MCS® ball clay mine
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Fig. 5 MCS® spray dried body unit for tiles

evident in the tile sector, particularly given
the fact European tile producers rely disproportionately on export sales, outside of the
region, for their success compared to other
countries and regions. This has led to a drive
to reduce manufacturing costs, but it is difficult to reduce key cost drivers – energy,
labour and logistics – when the trend is in
the opposite direction. Thus, the constant
pressure on raw material suppliers is to provide the solution.
Unfortunately, from a raw material supplier
perspective, the increased demand for more
mineral resources comes at a time when
raw material producers are having to dig
deeper, use more fuel to extract its ever
dwindling resource base and ship it further
than ever, which is driving up their own
operating costs.
The question also comes where to find
the necessary investment needed not only
to run existing operation, but fund costly
geological exploration, mineral character
isation, applied research, land acquisition
and permitting even before heavy on-going
capital investment for extraction and eventual site recovery in the cycle of reserve replenishment to ensure supply continuity of
quality materials produced in a sustainable
and profitable way. At the same time, the
raw material sector has never been under
greater pressure to innovate, reduce its own
carbon and physical mining footprint and
invest in applied product research to address recycling and circular economy elem
ents of the sector in response to environmental sustainability demands, particularly
in Europe as well as a growing NIMBY*)
and BANANA*) sentiments from local
populations living close to existing and potential new extraction sites.
Although the mining sector does not have
a favourable image, despite popular belief,
the extractive minerals sector, has long been
cfi/Ber. DKG 97 (2020) No. 5-6

Fig. 6 MCS® spray dried body unit for porcelain

concerned with the environmental and the
social impact of its activities. However, it
has clearly not invested enough in its PR
to increase understanding along the supply
chain that a delicate balance, and compromise, between economic, environmental
and social concerns must be reached.
What is quite often missing from this debate is the fact that the extractive minerals industries are the hidden foundation of
our modern consumer society, which by its
very nature (no pun intended) relies heavily
on availability of mineral resources – if you
can’t grow it, you have to mine it.
Vital work, by responsible industry players,
to educate, and involve local communities,
to obtain a better understanding of the
positive, not only the apparent negative,
consequences of the minerals industry is
needed to gain better social acceptance
and counter “fake news” and sensational
headlines. This appreciation and support is
also needed from national and European
government entities.
MCS® feels privileged to be participating in
several European projects related to Circular Economy, 2nd-life material usage finding
solutions to optimise natural resource consumption with IMA-Europe, technical institutions and other mineral producers to support the EU’s 17 Global Sustainability Goals.
Whilst challenging times for all involved,
it is important to remain optimistic and
believe in the old adage “necessity is the
mother of invention” will prevail and I
know a lot of good work is being done at
all levels, particularly upstream by individual
mineral groups and consortiums of likeminded industry players, to be increasingly
transparent in its activities to demonstrate
*) NIMBY – Not In My Back Yard; BANANA –
Build Absolutely Nothing Anywhere Near Anybody

Fig. 7 MCS® stoneware body

to all stakeholders they are operating with
sustainable mining principles. It is also important to understand that these operating
principles come at a cost. Another industry trend, whilst not new, is the apparent
growth in involvement of Private Equity
funds in the industry and this must mean
something.
Given all of the above, in my opinion, the
ceramic industry is rapidly approaching a
“crossroads” as the trend in demand for
new technically superior products, in higher
volumes, at lower prices grows. One can
also not ignore the fact that the global mining industry, in general, has a poor track
record of innovative investment and, in my
opinion, for this reason the current paradox
between demand and supply is not sustainable if the only competitive strategy ceramic
manufacturers can adopt is raw material
commoditisation. If so, sooner, rather than
later, a paradigm shift and market adjustment is inevitable.
cfi: Will Brexit have an impact in the near
future in the scenario that competitors from
Great Britain might have new regulations
which have impact on pricing for logistic
solutions?
E 17
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Fig. 8 MCS® R&D Centre

BC: I believe that large mineral groups supplying the ceramics industry from GB will
have done their homework and secured
protocols that are unlikely to disrupt their
supply chains. I believe they will be lobbying to influence, and gain political support,
from the Government to maintain their
competitiveness.
From a Portuguese perspective, I know that
the Anglo-Portuguese Alliance, ratified at
the Treaty of Windsor in 1386, is the oldest
unbroken alliance in the world, still in force,
and therefore we do not see any Post-Brexit
issues for Portugal and our export sales to
GB.
cfi: Does MCS® plan to extend further the
international presence of the Group?
BC: When introducing MCS®, I always start
by emphasizing the Group’s key strength is
that it has all the necessary raw materials
to serve the ceramics industry in one country, but also its greatest weakness is that it
has all of its ceramic raw materials in one
country when one considers the industry it
serves is global.
Since becoming Co-CEO of the Group at the
end of 2017, MCS® has, and is still dealing
with several legacy issues, but it does now
have a 10-year development strategy which
envisions an extension of its international
presence.
We are still in the first three-year phase of
this plan, but it is important to recognize
that MCS® already derives some 30 % of
its revenue from export sales and sells outside of Portugal to more than 25 countries
that include Spain, Turkey, Egypt, Asia, Middle East, South America, North and South
Africa and most recently US. This inter
E 18

national presence, I believe demonstrates
the MCS®’s credibility and acceptance, although relatively small, a global presence.
The growing international visibility of its
new strong corporate brand and increased
investment to secure access to vital mineral
resources to ensure supply continuity, also
reflects MCS®’s ambitions to be increasingly
seen as a professional, long-term viable alternative multi-mineral supplier.
Our new corporate slogan “Minerals for
Life” is meant to remind users of the fact
that industrial minerals are fundamental to
today’s life style.
The future speed, direction and nature of
MCS®’s internationalization depends on
many internal, geo-political and marketplace factors, not least acceptance, by all
ceramic industry sectors, of the inevitability
of higher, not lower, raw material prices, if
mineral producers are to continue invest in
responsible mining and ensure continuity of
quality products.
cfi: What is the first feedback from CEVI
SAMA 2020 at the last day of the fair?
BC: The first impression, from MCS®’s perspective, is that overall attendance at the
fair is down on previous years.
We know that CEVISAMA is traditionally a
Spain-focused event, but we were expecting to see more international visitors, particularly from North Africa and Asia. However, the latter is definitely impacted by the
outbreak of Corona Virus, which I suspect
has limited travel plans.
Nevertheless, having a stand at this import
ant European fair, MCS® is motivated more
by the fact that it provides a meeting point
and networking opportunity rather than a
platform to sell to new customers. For the
first time this year, we are also promoting
on the stand Iberoclays, MCS®’s exclusive
sales partner, in Spain. Iberoclays has been
an invaluable, and loyal partner, for more
than 10 years and continues to innovate
and support our joint development strategy
for new business in Spain.
cfi: Are you planning to launch new products/services at Tecnargilla 2020?
BC: In addition to our flagship clays, kaolins, feldspar, quartz and ceramic bodies,
we launched at Cevisama 2020 two new
tile series clays (TL210 and TL400), which
are also, in limited quantities, being offered
outside of Spain. To be honest, our strategy
is not to launch new generic products, but

increasingly prefer to work in collaboration
with partner clients to develop tailor-made
solutions for their specific business challenges. We believe this bespoke approach
brings more value to the customer and
we hope helps differentiate us from competitors that continue to adopt a “commodity” mind-set and remain focused, for
whatever motive, on high volume and low
price.
cfi: MCS® is mining Li-feldspars for ceramic
applications, but can these feldspars have
any relevance in sourcing Li for battery production?
BC: In Portugal, despite international attention, the subject of lithium concentration, or
lithium chemical production, for potential
battery application, in Europe, or elsewhere,
is a complex one.
The short answer to your question is yes,
MCS® controls several concession with different types of feldspar resources some of
which contain different lithium min
erals
(lepidolite, spodumene and petalite). As
natural occurring feldspars, that exist in
local pegmatites, the lithium that does exist, does so in low percentages.
In theory, the lithium could be concentrated,
but the economics and acceptance of a lithium feedstock source from Portugal is not
yet proven or accepted.
Nevertheless, whilst MCS® is not one
of them, there are a number of lithium-
focused companies, looking at the commercial viability of producing sustainable, and
environmentally-friendly battery products to
support the EU’s shift to a fully integrated
lithium-based battery supply chain. Such an
achievement is not possible without reliable
access to local lithium and other battery
metals. However, rapidly changing battery
chemistry, current low lithium metal prices
and no clear Portuguese Government mandate as well as an anti-lithium sentiment
from local populations, will in my opinion,
all play a part in the eventual success, or
not, of the viability of lithium exploitation
in Portugal.
Until a definitive decision is taken, MCS®
will continue to watch with interest, but
continue its current “batteries not included” feldspar strategy, which will remain
focused on sale of its sodium, potassium
and lithium-bearing feldspar to traditional
ceramic and non-battery applications.
cfi: Thank you for talking to us.
KS
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200 Years of Arno Witgert
Since

1820, Arno Witgert, a
company based in Herschbach,
Germany, has been involved in
the extraction and refining of
clays from the Westerwald area,
making it the oldest still active
Westerwald clay mining com
pany. The family business is managed by Dipl.-Ing. (FH) Michael
Liebig (ML) in the 8th generation
together with his wife Regina
Roos-Liebig.
Originally, the company was involved exclusively in mining with
the extraction of clays. Today, the
company concentrates on the
development of customer-specific products. That is based on raw
materials from its own mines and
externally sourced materials as
well as the preparation of readyto-use ceramic bodies. Today,
with 35 employees, the company
generates around EUR 6 million
annual turnover and sells around
150 000 t ceramic raw materials,
almost half of which in prepared
form.
cfi: What tasks confronted you when you
joined the company?
ML: After my studies, I joined the company
management in 1994 and took over my
parents‘ business in 2007. From the start,
my father entrusted me with everything.
We also faced important tasks to respond
to changed market needs. As schools had
shrunk as a buyer segment and lower buying volumes were also reported for industrially processed clay bodies, we had to
cfi/Ber. DKG 97 (2020) No. 5-6

Fig. 1 Dipl.-Ing. (FH) Michael Liebig

Fig. 2 Regina Roos-Liebig

explore new avenues. I began by taking a
close look at the industry’s raw material
requirements. As a consequence, we were
in the position to develop new products.
In addition, we have increased our export
activities and now have an export share in
excess of 50 %.
cfi: What USPs are there in your production?
ML: As the only clay mining company in the
Westerwald region we operate a semi-wet
preparation line and market via this production line up to 5000 t flakes per month.
These are often used by customers as a
complete clay body. With these, the customers don’t need their own preparation line

as the flakes must only be adjusted to the
required moisture content in a twin-shaft
mixer. Semi-wet preparation is very energysaving because we process pit-moist clays
and deliver these with residual moisture
content. Therefore, we don’t consume any
energy for drying. Other production lines
are wet preparation with blungers and filter
presses and dry preparation in combined
grinding and drying plants at partner facil
ities.
cfi: How are your market activities divided
across the user segments?
ML: Arts and crafts still make up almost
50 %. Besides industrial applications in
silicate ceramics, we also offer landfill seal-

Fig. 3 Aerial view of the family-owned company
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Fig. 4 Raw material mining: in the past (l.), and today (r.)

Fig. 5 Administrative building

ing and applications in gardens and land
scaping.
A new mainstay is the sale of secondary raw
materials in the ceramics industry. These include, for example, by-products from the
extraction of other non-metallic minerals,
usually from the overburden. We recycle

E 20

materials that would otherwise end up at
landfills. Here, we find partners once we
have determined the technical possibilities
for recycling.
Many products, like, for example, the ma
terial produced during process water filtration in ceramic sanitaryware factories, we
use ourselves in our own formulations. We
see ourselves as holding a responsibility for
oper
ating resource-efficiently. Within our
own company we have further expanded
our solar energy installations to operate
very energy-efficiently.
cfi: Which industry segments do you supply?
ML: Our clay-based products go predomin
antly into the production of wall and floor
tiles, but also they are also used in the
manufacture of tableware and ornamental

ceramics, stove tiles, engobes and glazes
and refractory products. Coloured clays are
sold to the producers of clinker bricks and
planters.
We have installed a new preparation line
for porcelain bodies (firing temperatures between 1200–1400 °C), which we also use
for alumina porcelain, cordierite and mullite
bodies for technical ceramics.
We attach great importance to technical
customer support and can develop tailored
solutions in our laboratory. Consequently,
we are not only a supplier of raw materials
and bodies, but above all a service provider.
cfi: The product range is therefore very
wide. Do you have to buy in raw materials?
ML: Naturally, besides the materials from
our mines here in the Westerwald, we use
raw materials from Germany’s eastern
states, the Czech Republic, France, Great
Britain and even from New Zealand.
cfi: Your export share is over 50 %. In
which countries are your customers based?
ML: The most important export countries
are Italy, France and Benelux, but we also
have representatives in Spain, Israel, the
Czech Republic, the Slovak Republic, the
former Yugoslavian states, the Baltic states,
Scandinavia, the United Arab Emirates,
South Korea and Iran. Besides road freight,
we deliver our products by train from the
Meudt sidings and by ship via the nearby
Rhine port of Bendorf.
cfi: Do you see new developments on the
market that are interesting for you?
ML: 3D-printing is also interesting for sili
cate ceramic bodies. Up to now, we have
only had isolated enquiries, but we have the
first customers, too. As the process gives designers much greater freedom for creative
ideas, it’s sure to develop quickly.
cfi: Thank you for talking to us.
KS
cfi/Ber. DKG 97 (2020) No. 5-6
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Innovative Technology and Combined Expertise
for High-Grade Refractory Materials
G. Lang

For more than a hundred years, Sika has been developing and producing an extensive portfolio of spe-

ciality chemicals for the worldwide construction and manufacturing industry. The Sika Group is a leader
in the development and manufacture of bonding, sealing, damping, reinforcing and protection solutions
for a very wide range of applications in the fields of construction and industrial manufacturing. The latest
concrete technology is one of Sika’s core competencies. The refractory industry can also benefit from this.

Sika was founded in 1910 in the Swiss
region of Baar. The provider of speciality
chemicals today maintains a global presence with subsidiaries in 101 countries
around the world and employs more than
20 000 people.
The Sika Group operates over 300 manufacturing facilities, which it uses to produce
products and systems for the construction
industry, as well as many other companies
in the automotive sector, transport sector
and producers of device and industrial components.
Production of additives for mortars and concretes has been one of Sika’s core strengths
for decades. The products and systems are
traditionally used at ready-mixed concrete,
precast concrete part and concrete goods
facilities, as well as by construction companies.
New fields have been opened up over the
years through consistent research and
targeted development work, yet above all
thanks to a keen focus on real-world applications.
The refractory industry can now also benefit
from the high-tech components offered by
Sika.

Fig. High-performance superplasticizer provided by Sika are performing as a highly efficient solution with excellent flow
(Source: Sika Deutschland GmbH)

lows production of very high flow refractory
materials or a reduction in the amount of
water added to the mixtures. Sika can provide tailored solutions to cover all customer
requirements in the refractory industry on
the basis of PCE technology.

Sika ViscoCrete:
innovative plasticiser technology

Sika LightCrete
foaming admixture

Sika is one of the leading producers of PCEbased superplasticisers with international
experience from countless projects and ten
production facilities worldwide. The Sika
ViscoCrete superplasticiser for example al-

The Sika LightCrete foaming admixture has
established itself as a key player in the production of refractory materials. Depending
on requirements, it can be used to achieve
various density classes.

cfi/Ber. DKG 97 (2020) No. 5-6
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Flawless surfaces with
Sika Separol

Individual services and support
for customers

Release agents from the Sika Separol range
prevent concrete from sticking to formwork.
This allows visually flawless and clean concrete surfaces to be achieved, while also
protecting formwork from corrosion and
premature ageing.

Customers receive individual support and
are accompanied personally by Sika experts
when implementing their projects.
Where tried and tested concepts are not
enough, the experienced product and application engineers from Sika work with the

companies to develop solutions that are
tailored specifically to the respective application.
Laboratory tests and production of proto
types are supporting services offered by
Sika here in order to meet the desired requirements when producing high-grade
refractory materials.

PARTNER OF THE
CERAMIC INDUSTRY
LINGL is one of the leading suppliers of machinery
and equipment for the heavy clay, sanitary ware, technical ceramics and refractory industry. LINGL with its
headquarter in Krumbach (Germany) has specialized
in the complete value chain of the ceramic industry,
i.e. cutting, drying, setting, firing, unloading and packaging. From innovative individual components
up to computer-controlled complete plant projects
the company covers the full range of competence in
ceramic industry.

Hans LINGL Anlagenbau und Verfahrenstechnik GmbH & Co. KG
Nordstrasse 2 | 86381 Krumbach | Germany
phone: +49 82 82 / 825-0 | fax: -510 | mail: lingl@lingl.com
web: www.lingl.com

Visit our website:

www.lingl.com
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Partial Replacement of Zircon by Waste Kiln Rollers*
H. Köken

In the interest of cost reduction, ceramic tile manufacturers and suppliers have for several years been
conducting various studies and industrial trials for the replacement of zirconium silicate, which is used for
lending whiteness and opacity, by alternative materials. Zircon is of particular use in the composition of
ceramic engobes to generate their opacity to obscure body colour; and to produce the desired lightness
(L) for subsequent design printing or glazing applications. Achieving a successful replacement depends on
understanding the active mechanism of zircon to avoid consequences such as water-marks and engobe
detachment defects resulting from substituting whitening agents.
Introduction
Visible light has a wavelength range from
blue to red of approximately 390–700 nm,
which means it has an energy range of 1,8–
3,1 eV from red to blue. If a material needs
more than 3,1 eV for its valence electrons to
be excited up to a conductive state, in other
words if the distance between its valence
band of electrons and its conduction band
is higher than 3,1 eV, then it appears transparent or white, as demonstrated in Fig. 1.
Since the visible light will pass through it
without being absorbed, the light will either
be transmitted, as with transparent mater
ials, or refracted inside and reflected back,
as with white materials.
If a transparent sheet of glass is crushed
then it will look white, because the specific
surface area is increased by the crushing,
ensuring visual light is refracted and reflected rather than transmitted.
The whiteness we need for an engobe
should also have a good hiding power. The
hiding power of a whitening agent comes
from its having a much higher Refractive
Index (RI) than the engobe [1].
Fig. 2 illustrates this situation. Hence, refraction is a consequence of the electronic
polarization which results from a displacement of the centre of the electrons relative
to the nucleus of an atom by the electric
field of the light [2].
The aim of this work was to introduce
milled waste ceramic rollers of kilns, which
are composed of mullite (RI = 1,7) and cor
cfi/Ber. DKG 97 (2020) No. 5-6

Fig. 1 Whiteness and
transparency

Fig. 2 Opacification mechanism

undum (RI = 1,8) minerals, into an engobe
composition instead of zirconium silicate (RI
= 1,9). The task was to assess the behaviour
of this material as an opacifier as well as a
whitening agent.

Experimental
The waste rollers were cleaned of impur
ities such as metals and refractories, and
milled below 0,045 mm to be added into
the standard engobe composition. Information about the engobe composition and
parameters for the industrial production is
presented in Tab. 1.

Results
The results revealed that these wastes can
take the place of zircon up to a replacement
ratio of 30 % while maintaining the product

quality and all the required features of the
engobe. Tab. 2 displays the successful test
result (E-2).

Hüseyin Köken
Termal Seramik
11600 Bilecik
Turkey
E-mail: kokenh@gmail.com
Keywords: opacity, whiteness, 
zirconium silicate, engobes
*Paper presented as poster at
QUALICER 2020
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Tab. 1 Standard engobe composition and industrial production parameters
Slip density and quantity/Slip dry content

1450 g/l; 460 g/m2/49 %

Slip residue (+0,045 mm)/Sieve

2–3 %/ 50 mesh

Application type

Airless pistol

Frit type/sphere, half sphere, melting points

Opaque/1050 °C, 1220 °C, 1250 °C

Clay

Over 65 % illite

Other raw materials and ingredients

Albite, quartz, zircon

Reference fired format

600 mm × 1200 mm × 10 mm

Kiln cycle/Maximum temperature

60 min/1215 °C (8 min)

Tab. 2 Test results: E is the standard engobe
E

E-1

E-2

12 % zircon

6 % zircon +
6 % roller body

8 % zircon +
4 % roller body

L = 85,16

L = 83,58

L= 85,11

a = –0,11

a = 0,11

a = 0,04

b = 3,04

b = 3,43

b = 3,28
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A Simple Dye Test for Mineral Powders
S. Vieth

Powders are typical starting materials for the production of ceramics. In this paper, a strategy is present-

ed, that allows a quick quality control of inorganic powders. This strategy bases on dyes. Dye adsorption
as well as the usage of indicators allow an easy and cheap characterisation of powders. Furthermore,
the tests provide information on the chemical behaviour of the powders. It can be shown, that there is a
coherence between the results of colour tests of a powder and the influence on the properties of ceramics
(prepared from this powder).
Ceramic powders suffer from perpetual changes mainly by two reasons. First, due to their large surface
powders show interactions with components of the atmosphere (e.g. water, carbon dioxide, oxygen). A
further problem arises, if natural sources are the origin of powders: The material can have tremendous
changes in the chemical composition causing serious problems in the production of ceramics. That’s why
quality control of powders is a must. Unfortunately, the methods used are expensive and time consuming
(e.g. BET, EDX, XPS, ICP). In particular, smaller companies have only limited opportunities to control the
quality of their starting powders. In this paper a simple, quick and inexpensive method is suggested, which
bases on dyes and allows a control of powder quality.

Introduction
Coloured substances have been used in different areas of analytical chemistry since a
very long time. Indicators for titrations or
specific reagents for chemical species are
typical examples. For the characterisation of
clays, the adsorption of methylene blue is
used for decades [1, 2]. On the other hand,
inorganic powders, e.g. fly ash, were tested
for the adsorptive removal of dyes from
waste water [3]. So it seemed to be possible to develop a simple test for inorganic
powders which bases on dyes.
In a first experimental set up, modified
aluminium hydroxide powders were mixed
with dye solutions. After centrifugation, the
appropriate supernatants were evaluated
visually. The results are summarised in Tab 1.
The results show the expected relationship
between surface charge (caused by modification) and dye adsorption. The anionic
direct dye is strongly adsorbed by positively
charged surfaces. The cationic methylene
blue has a strong affinity to surfaces with
a negative charge. More important: with
this simple test, using two dye solution, the
three powder samples can be distinguished,
because each type gives its own “colour
cfi/Ber. DKG 97 (2020) No. 5-6

Tab. 1 Adsorption of dyes on different types of aluminium hydroxide
* weak: colour of the solution corresponds to the starting solution; strong: (almost)
colourless solution; middle: colour is still visible but distinctly reduced)
Modification

Zeta Potential

Adsorption of Direct Yellow 50*

Adsorption of
Methylene Blue*

Non

–28,3 mV

middle

strong

H2SO4

+17,9 mV

strong

weak

NaOH

–46,2 mV

weak

strong

pattern” due to different adsorption (middle/strong, strong/weak, weak/strong).

Characterisation of
mineral powders
Mineral powders can be components in cer
amic masses (e.g. for bricks or stoneware)
because they are cheap. They can also act
as sintering aids. As a by-product in quarries these powders can show tremendous
variations of the quality. Therefor, mineral
powders are an interesting object for the
development of a colour test. Typical mater
ials were chosen, e.g. granite, andesite and
rhyolite.
To differentiate between the different powder types was the first aim. Investigating
several types of dyes and indicators, it was

possible to establish a kit of five solutions
(Tab. 2), which gave a unique pattern for
each powder. To obtain the result, 1 g of
the powder was mixed with 5 ml of the ap-

Siegfried Vieth
Brandenburg University of Technology
Cottbus – Senftenberg
Chair of Polymer Materials
03044 Cottbus, Germany
E-mail: svieth@b-tu.de
www.b-tu.de
Keywords: mineral powder,
quality control dye, indicator
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Tab. 2 Components of the kit; *see also experimental part
Test

R1

R2

R3

C1

C2

Solution*

Water

HCl

EDTA/buffer

Direct blue 71

Crystal violet

Indicator*

Mixture

Bromcresol green

CuSO4

–

–

efficiency of this simple test (Fig. 3). Furthermore, the tests provide additional information, due to the chemical or physical processes which take place. E.g., powders 2, 3
and 8 consume both the acid (R2) and the
EDTA (R3). This indicates, that these powders contain limestone (calcium carbonate).
The small pH value of the suspension of
powder 1a causes obviously a positive surface charge resulting in a strong adsorption
of the anionic dye.

Experimental part

Components of the kit (test solutions)

Fig. 1 Colour pattern of powder 1a: R1, R2, R3, C1, and C2 (f. l. t. r.)

R1: Deionized water
Indicator 1: Universal indicator solution
(ACROS)
R2: Diluted hydrochloric acid,
(c = 0,05 mol/l)
Indicator 2: 0,5 % bromcresol green in
ethanol
R3: This solution is a mixture of three parts
of a EDTA-solution (c = 0,1 mol/l) and two
parts of an en-buffer. The buffer is prepared
in a 100-ml-measuring flask (40 ml diluted
hydrochloric acid [c = 1 mol/l], 8 ml ethylene diamine, filled with water)
Indicator 3: CuSO4-solution (c = 0,4 mol/l)
C1: 0,02 % direkt blue in water
C2: 0,06 % crystal violet in water,

Typical procedure
Fig. 2 Colour pattern of powder 2: R1, R2, R3, C1, and C2 (f. l. t. r.)

propriate test solution for 1 min and then
centrifuged. If necessary, indicators were

added after centrifugation (if they were
added at the beginning, they were adsorbed by the powder). Figs. 1–2 show two
typical examples. It has to be emphasized,
that all tests solutions are aqueous and very
diluted. Therefor, the test is not critical regarding safety.
Test R1 is very simple. Here the so called
natural pH is estimated. A mixture of indicators gives a colour according to the pH
(similar to the well-known unitest paper).
The red colour (Fig. 1), indicates a pH 4
or smaller, whereas powder 2 causes a
pH value of about 8 (Fig. 2). Also, the test
R2 bases on an acid-base reaction: the
indicator shows the reactivity of the powder against acids. Powder 1a contains no
basic components. The solution remains
acidic (yellow colour, Fig. 1). Powder 2 has
E 26

consumed the acid completely (indicator
turns blue, Fig. 2). Furthermore, with test
R2 carbonates can easily been detected
(gas evolution). Complex formation with
EDTA is used in test R3. This is a test for
chemically active multivalent cations (usually Ca2+). Samples, containing appropriate
ions, would consume the EDTA, visible by
a purple colour (copper/ethylenediaminecomplex EDTA is formed after addition of
the indicator, Fig. 2). If such ions cannot be
released, the solution turns blue (copper/
EDTA complex, Fig. 1). The solutions for test
C1 and C2 contain an anionic and cationic
dye, respectively. Figs. 1–2 show, that the
two powders exhibit the opposite adsorption behaviour.
Altogether ten different mineral powders
where investigated with the kit described.
Surprisingly, for each powder a unique
pattern could be obtained, showing the

A centrifuge tube is filled with 1 g of the
mineral powder and 5 ml of the appropriate test solution. The tube is sealed (e.g.
rubber stopper), shaked for 2 min and then
centrifuged (5000 rpm, 5 min). If necessary,
a few drops of the appropriate indicator are
added. Now the colour of the supernatant
can be evaluated.

Indicator reactions
Indicator 1 shows the so called natural pH:
According to the supplier there is the following connection between colour and pH
value [4]: pH 4,0 (red), pH 4,5 (orange-red),
pH 5,0 (orange), pH 5,5 (orange-yellow),
pH 6,0 (yellow), pH 6,5 (yellow-green),
pH 7,0 (green), pH 7,5 (green, slightly blue),
pH 8,0 (green-blue), pH 8,5 (blue-green),
pH 9,0 (blue).
Indicator 2 is blue, if the acid is fully consumed and there is still some basic compon
ent. Non-reacted HCl is visible by a yellow
colour. In seldom cases the indicator exhibcfi/Ber. DKG 97 (2020) No. 5-6
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its a green colour. In this case the amount
of acid corresponds exactly to the amount
of base.
Indicator 3: a purple colour of the solutions
indicates, that the EDTA is fully consumed
by components of the powder (usually
Ca2+). Otherwise, the blue colour of the CuEDTA complex is visible. The indicator solution 3 has an increased density. Thus, gentle
stirring while adding the indicator is recommended.

Control of powder charges
Insufficient charge stability of starting powders is a serious problem in the production
of ceramics. Mineral powders suffer from
this problem tremendously. Thus, the mayor
aim of our investigation was to set up a kit,
that can indicate quality changes within
charges of powders from the same type.
For this purpose, different charges of powder 1 and powder 9 were investigated with
the kit described above. Fig. 4 shows the
results for different charges of powder 1. At
first, slight differences in the “natural pH”
(R1) were visible (between 4–6). Different
degrees in sulphide (Pyrite) weathering is
most reasonable for this observation. This
pH changes cause differences in the adsorption behaviour. A low pH is connected with
a strong adsorption of the (anionic) direct
dye (C1). Charges, yielding a higher pH,
show a reduced adsorption.
There is also some effect on the crystal violet adsorption visible (C2) but less strict. The
other tests (R2, acid consumption) and R3
(EDTA consumption) give for all charges the
same result. Thus, all charges of powder 1
are quite similar.
The examination of charges of powder 9 offered the opportunity to show, that simple
colour tests are suitable for a real quality
control: with the help of these tests insufficient charges (e.g. for ceramic production) can be detected and ruled out. First,
all samples were treated with the tests kit,
described in Tab. 2 (Fig. 5).
Here, it has to be mentioned, that all samples
show a gas evolution in test R2 – obviously
the result of a reaction between CaCO3 and
HCl. More important, two charges (9h and
9m) exhibit a reduced acid consumption
– visible by a yellow colour in test R2. By
this reason, these two charges were used
for the preparation of ceramic material. For
comparison, two further charges (9a, 9d),
cfi/Ber. DKG 97 (2020) No. 5-6

Fig. 3 Colour pattern of 10 different mineral powders (schematic)

Fig. 4 Colour pattern of different charges of powder 1 (schematic)

providing a blue colour in test R2, were included in these investigations.
If ceramic materials with a low content
(10 %) of powders 9 were prepared, no significant differences (e.g. in strength) could

be observed. But, if powders of type 9 become the major part in the ceramic mass,
clear differences revealed: The strength of
ceramics from powders 9a and 9d (blue
in test R2) is distinctly higher than those
E 27
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Tab. 3 Charge influence on compressive strength σ (portion of mineral
powder: 68 %; firing temperature 1100 °C); further data: results of
test R2, portion of particles <63 μm, content of selected elements
(as oxides), estimated by ICP
Sample

Test
R2

σ
[MPa]

<63 μm
[%]*

Na2O
[%]

K2O
[%]

CaO
[%]

SO3
[%]

9a

blue

31

n.e.

2,62

3,09

2,74

0

9d

blue

37,5

84,9

2,63

2,65

2,71

0

9h

yellow

21

84,5

2,50

2,61

1,53

0,33

9m

yellow

20

75,9

2,66

4,61

1,23

0,16

*values given by the supplier

Fig. 5 Colour pattern of different charges of powder 9
(schematic)

of powders 9h and 9m (yellow in test R2,
Tab. 3).
A chemical analysis of the four powder
charges indicates, that differences in the
lime content are responsible for the obtained results (Tab. 3). Lime is a known
sintering aid and also a base. Powders with
a high lime content (9a, 9d) provide a high
strength of the ceramic material and a complete acid consumption in test R2 as well.
On the other hand, the low lime content in
samples 9h and 9m results in a worse cer
amic and an incomplete acid consumption
in test R2.
If effective and ineffective charges are
available (as for powder 9), it is possible,
to develop more tests, that can distinguish
between “good and bad”. Modification of
known tests (e.g. from Tab. 2) is the easiest way. The experiments show, that the R3
test is helpful, if twice the amount of the
appropriate powders is used. Then, samples
9a and 9d cause a purple colour, 9h and 9m
give instead a blue solution.
Again, the lime content is crucial. In the first
case EDTA is consumed quantitatively (see
above) in the second case not. Furthermore,
modification of test C2, using a different
E 28

Fig. 6 Adsorption of methylene blue (0,08 % in water): powders 9a, 9d,
9h, and 9m (f. l .t. r.)

cationic dye, allows the same distinction
(Fig. 6). This means, using the dye-test concept three different methods could be developed, that allow to distinguish between
effective and ineffective charges of powder
9: test R2 and modified versions of tests R3
and C2.

Discussion and conclusions
The experiments show, that dyes can be
used in a very easy way, to get information
about inorganic powders. The described
concept is particular helpful, if quality
changes of powder charges should be visualised. The appropriate methods are cheap
(no expensive equipment, small amounts
of substances, water-based processes) and
give a result after a short time (all in all in
less than 15 min).
Of course, these methods cannot replace
established instrumental methods (BET,
phase analysis, rheology etc.). But due to
their simplicity they can be easily integrated
into the daily routine – even in a very small
company. With the help of colour tests the
reliability of the production process could
be improved, because ineffective charges of
starting materials could be excluded.

In general, two approaches seem to be successful for the generation of a colour pattern. First, reactions, which outcome could
be visualised by indicators. In this work
acid-base reactions and complex formation
are used. But also further processes, e.g.
redox reactions should be possible. Typical
text-books [5] describe a plethora of appropriate methods, which could be the bases
for further test methods.
Second, adsorption of dyes. In the author’s
experiments the so-called direct dyes (an
ionic) and cationic dyes allow the differentiation of powders and powder charges,
respectively. Other types, e.g. mordant dyes
or reactive dyes, did not show useful effects. The adsorption behaviour of cationic
and anionic dyes often corresponds to the
natural pH. Therefore, surface charges of the
powders seem to be more relevant than ion
exchange processes.
The dye tests do not yield only a colour pattern, that corresponds to a powder quality.
They also supply further information e.g. on
acidic or basic components or surface properties of the powder. Thus, the tests allow
not only to rule out insufficient charges, but
help to understand (at least to some excfi/Ber. DKG 97 (2020) No. 5-6
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tend), why the appropriate charge cannot
be used.
In this work, a kit of five solutions (Tab. 2)
is described. It has to be pointed out, that
this kit cannot be conceived as a kind of
standard, even if several powders can be
distinguished with this kit – including different charges of the same powder. As outlined for powder 9, the kit can be used as
a starting-point for the development of a
more specific test set (provided that “good
and bad” charges of the powder are available). Changing concentrations of test solutions, changing the amount of the appropriate powder or usage of further dyes are
strategies to adopt the test to the certain
problem.
From further experiments, the author
knows, that the dye concept is not restricted
to mineral powders. E.g. powders for engin
eering ceramics (e.g. alumina, zirconia) or
fly ash can be characterised by dye tests.
Thus, in any area, where inorganic powder with an insufficient quality stability are
used, a dye test could help.
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Production Data Evaluation,
Overall Equipment Effectiveness (OEE) and Digital Twin
As Part of an Enterprise-Wide Digitisation Strategy to Increase
Productivity and Efficiency in the Production Process
M. Martl

The German company Lingl has

set out to offer its customers a
holistic solution to reduce downtimes, collect and display production data in order to give the
plant operator the opportunity
to increase machine efficiency.
The development is based on the
Lingl-MBVL, a database-based
Windows application developed
specifically for this purpose,
which could be extended by four
further options and functions.
The following paper presents
these implemented extensions.

1 Introduction
Terms such as “Industry 4.0” and “Industrial Internet of Things” are keywords when
talking about digitisation. These terms are
also related to global actions by governments and industry associations which have
already started more than ten years ago.
The general ideas behind it are quite similar to each other. Eventually it is about the
“intelligent” factory (Smart-Factory) among
others:
• batch size “1” production;
• resource efficiency;
• ergonomics, etc.
The general objectives behind it can also
be described in the way: making the complexity controllable. To achieve this, it is
necessary to merge information and comcfi/Ber. DKG 97 (2020) No. 5-6

Fig. 1 Overview of safety barriers

munication, automation and production
technologies. The basis for this has now
been created, that is, the networked objects.
According to various studies, the number of
Ethernet components will increase from
500 million in 2003 to over 75 billion in
2025.
Component suppliers are now advertising
products for predictive maintenance, cloud
solutions, and more recently artificial intelligence, which can be used by machine
and plant manufacturers. For example,
data should be collected and evaluated in
a cloud in order to predict future machine
breakdowns. The aim behind this is to reduce downtimes and increase machine running times accordingly. These approaches
are promising; a breakthrough has not yet
taken place due to lack of mathematical
models (accurate prediction of downtime),
but also due to the question of data sovereignty/security (cloud) and costs.

Lingl has thus set out to offer its customers a holistic solution to reduce downtimes,
collect and display production data in order
to give the plant operator the opportunity
to increase machine efficiency. The further
development is based on the MBVL machine operating and visualisation system,
which has been in existence since 1997 and

Markus Martl
Hans Lingl Anlagenbau und Verfahrenstechnik GmbH & Co. KG
86381 Krumbach, Germany
E-mail: m.martl@lingl.com
www.lingl.com
Keywords: Industry 4.0, IIoT, digitalization,
digital twin, production data, OEE
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• smaller safety areas so that on access
the entire machinery does not come to a
standstill;
• better diagnosis for faster restarting after
a machine shutdown and breakdown;
• fast commissioning.
Because of this, the developers integrated
additional 3D-overview images for a quick
finding of the activated security area.
Fig. 1 shows in detail the triggered (passed
through) security door/photocell and thus
the machine area in standstill. The advantages are as follows:
• a better overview through the realistic
representation;
• a faster detection of the triggered safety
barrier and thus a faster restart of the
machine in order to start production as
quickly as possible.
Fig. 2 Design process of the digital twins

has proven its worth more than 800 times.
Because this system is a database-based
Windows application developed specifically
for this purpose, the following options and
functions could be implemented as extensions:
• 3D-system overview;
• digital twin;
• production data;
• Overall Equipment Effectiveness – OEE.

2.2 Digital twin
2 Option and function extensions

2.1 3D-system overview
The increasingly larger and more complex
part of machine control is machine and
personnel safety. In order to take this development into account, the developers have
integrated the safety into the control software of the programmable logic controller.
Advantages are as follows:

In recent years, one could have found that
while the terms digitisation and digital twin
are widely used, still many people understand them to mean different things.
Wikipedia for example says: “A digital twin
is a digital representation of a material or
immaterial object or process from the real
world”. The definition is very general, so
that it can be used in many different contexts. Some of the meanings are, for ex
ample:

Fig. 3 Digital twin in MBVL
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• plant surveying/plant view in the planning
phase;
• online-machine status;
• organisation (process optimisation
through artificial intelligence).
Lingl views the online machine status as
a great additional customer benefit in the
visualisation and have therefore developed
it as an optional product. Fig. 2 gives a short
overview of the workflow for Lingl’s digital
twin model. The 3D-data model created in
mechanical design is initially reduced by unnecessary information such as screws and
threaded bolts. The background is such that
a standard industrial PC can still be used on
the machinery. At runtime, the 3D-model is
linked to all necessary dynamic data of the
controller, such as (Fig. 3):
• switch positions;
• absolute value and motor encoder data;
• status and alarm information;
• security area data (doors, photocells,
scanners).
This provides the system operator and operator with a live view of the entire machine,
which enables the following functions, including:
• machine status is displayed in real time on
the operating system;
•
operation on the touch monitor with
zoom and rotation functions similar to
familiar 3D-applications;
• intuitive selection of the machines “from
big to small” with jump to the manual
function level by simply clicking on the
corresponding drive;
• faster error detection, as the operator is
visually supported, e.g. display of counter
readings; flashing of the faulty machine
element;
• remote support is facilitated as the current machine position is always displayed.

Fig. 4 Production data: quarter-hour view

Fig. 5 OEE display as month view

2.3 Production data
Another standard function of the MBVL is
an extensive production data acquisition of
the machines. The database-based solution
enables a shift, daily, and weekly evaluation of the production output for each
product.
Configurable counters allow easy expansion with additional own counts. It has

been shown that a very useful functionality for evaluating productivity is to be able
to see machine performance over a short
period of time.
Therefore, production data are recorded in
quarter-hour intervals (Fig. 4). This data is
archived using the csv format in order to
make it available to a higher-level management information system.

Fig. 6 Tools in the context of increasing efficiency
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2.4 Overall Equipment
Effectiveness – OEE
But how can production data help us without detailed information about the reasons
why production is the way it is?
The mass production industry, starting from
the automotive industry, has implemented
Overall Equipment effectiveness (OEE) as
a performance indicator for a detailed production analysis.
OEE is a term in production that evaluates
production effectiveness.
The concept is the product of:
• Availability (Loss) = AL;
• Performance (Loss) = PL;
• Quality (Loss) = QL.
The OEE formula was thus:
OEE = AL × PL × QL

Therefore, the developers started to implement OEE as an additional standard report
on Lingl’s machine control at the beginning
of 2019 in order to support the customer
in the analysis of his production. As in the
production data display, shift, daily and
monthly data are displayed for the entire
controlled machine system:
• availability here means the machine running during the period, i.e. shift time
minus downtimes divided by the shift

time;
• performance means the actual perform
ance related to the nominal perfor
mance;
• quality is e.g. the packed bricks compared
to the unloading bricks (i.e. minus the
sorted-out quantity).
The benefit is that plant operators and management can identify the qualitative and

quantitative causes of performance loss and
determine appropriate corrective measures.

3 Summary
Pictures or graphics show more than just
text. In Fig. 6, the relationship is illustrated
between:
• 3D-visualisation/digital twin;
• information about production data;
• OEE;
• bottleneck detection.
The four tools already described in one
operating system, such as the Lingl MBVL
system, help production management to
increase production through a “manual”
bottleneck detection in the real environment of daily work in the factory. Manually,
because management uses the production
and OEE information to identify bottlenecks
and optimise production.
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Phyllite as Feldspar Substitute in Porcelain Stoneware Tiles:
Effect on Sintering Behaviour and Phase Composition*
C. Zanelli, S. Conte, F. G. Melchiades, S. Nastri,
M. Y. Hernández-Sánchez, A. O. Boschi, M. Dondi

The objective of this work was to report the preliminary results of substituting feldspar by phyllite in a

typical Brazilian porcelain stoneware batch (i.e., sericite instead of K-feldspar as flux). Two bodies were
prepared (50 % K-feldspar replaced by 50 % phyllite) and their behaviour during firing was compared
after an industrial-like schedule and in isothermal conditions. Pyroplastic deformation and quantitative
phase composition were determined, along with estimation of the chemical and physical properties of
the vitreous phase at high temperature. The results show that the substitution of feldspar by phyllite
has important repercussions on the technological behaviour, with pros and cons, dictated by a different
evolution of phase composition. The main drawback of the phyllitic batch is the higher firing temperature
necessary to get a water absorption below 0,5 %. Clear advantages in the use of phyllite are an easier
grindability and a lower pyroplastic deformation. Differences are not simply justified by the viscosity of
the vitreous phase, but are likely linked to the relatively large amount of skeleton (and a proper shape of
crystals dispersed in the melt).
Introduction
Mainly due to local scarcity, relatively high
price, and logistical problems in the supply
of feldspar, the Brazilian glazed porcelain
stoneware tile production is nowadays
largely based on the use of phyllite. It is
a peculiar, fine-grained metasedimentary
rock, primarily composed of sericite (i.e.,
microcrystalline muscovite), kaolinite and
quartz, with alkali content of about 3–6 %,
responsible for its fluxing characteristics
[1]. Due to its chemical and mineralogical
composition, phyllite acts in a ceramic batch
simultaneously as a flux, a plastic compon
ent and skeleton.
For this reason, Brazilian phyllite is widely
employed in ceramic production, especially
in the São Paulo area, thanks to its relatively
low cost, in comparison with feldspar, and
relative abundance in the Southern regions
of Brazil [2–5], representing up to 50 % by
weight in porcelain stoneware formulations.
Despite the facts mentioned above and the
relevance of the Brazilian ceramic tile industry – 3rd largest producer in the world
– just a few papers evaluated the effects of
the substitution of phyllite after feldspar in
porcelain stoneware batches. To fill this gap,
cfi/Ber. DKG 97 (2020) No. 5-6

two recent papers have investigated the
technological behaviour of batches where
K-feldspar was replaced by the same content of phyllite [6, 7].
As can be seen in Fig. 1, such a substitution
has an important effect on the behaviour
during firing. In general, both the slope of
gresification curves and the target tem
perature (at which water absorption goes
<0,5 %) are quite different. In the feldspathic body, water absorption values decrease
considerably faster than in the phyllitic one.
In particular, the variation of linear shrinkage
in function of temperature denotes a faster
sintering rate of the feldspar-based batch,
but also an early overfiring (>1190 °C) that
in the phyllite-based body was not observed
in the thermal range investigated. Overall,
the variation of water absorption and linear
shrinkage with increasing temperature is
considerably lower in the phyllitic body than
in the feldspathic one [6, 7].
The present work takes over from the previous research [6, 7] in order to comparatively study the effects on firing behaviour
of the use of phyllite in total substitution
of K-feldspar in a typical Brazilian porcel
ain stoneware batch. The objective is to
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Tab. 1 Batch design of the porcelain
stoneware bodies
Ingredients
[mass-%]

Fig. 1 Variation of water absorption (⎯) and linear shrinkage (•••) with firing temperature of two glazed porcelain stoneware compositions containing 50 mass-% of the
fluxes feldspar and phyllite

Phyllite
Batch
PB

Feldspar
Batch
FB

Clays

42

42

Talc

6

6

Calcium
carbonate

2

2

Phyllite

50

–

Feldspar

–

50

Tab. 2 Chemical composition of the
porcelain stoneware bodies
Phyllite
Batch
PB

Feldspar
Batch
FB

SiO2

69,74

69,79

TiO2

0,77

0,41

Al2O3

15,43

15,07

Fe2O3

1,56

1,05

MgO

2,21

1,82

CaO

1,70

1,70

Na2O

0,07

1,29

K2O

2,50

4,58

P2O5

0,04

0,09

L.o.I. [%]

5,74

4,14

Total

99,76

99,94

Component
[mass-%]

Fig. 2 Particle size distribution of the studied porcelain stoneware bodies

understand which factors are behind the
differences in sintering path and kinetics
between two bodies based on phyllite and
feldspar, respectively.

Experimental
In this study, two different batches of Brazilian porcelain stoneware are considered:
one phyllite-based batch (PB) and another
feldspar-based batch (FB).
The raw K-feldspar mineralogical composition is characterised mainly by
quartz (≅23 mass-%), illite (≅6 mass-%),
K-feldspar (≅43 mass-%) and albite
(≅28 mass-%). The raw phyllite mineral
ogical composition is characterised
main
ly by quartz (≅55 mass-%), sericite
(≅29 mass-%), kaolinite (≅15 mass-%) and
hematite (≅1 mass-%).
E 36

The batches were designed and prepared at
the laboratory scale by mixing different Brazilian raw materials (ball clays, talc, calcium
carbonate, potassic feldspar and phyllite),
then simulating the industrial tile-making
process (Tab. 1). In details, the K-feldspar
used is a typical raw material on the Brazilian market, while phyllite comes from the
state of Minas Gerais in Brazil.
The batches were characterised from chem
ical, mineralogical and granulometric viewpoints. The chemical compositions of the
two different batches were evaluated by
X-ray fluorescence (XRF, Phillips MagiX) and
listed in Tab. 2.
The particle size distribution was determined on milled bodies by X-ray monitoring
of gravity sedimentation (SediGraph 5100,
Micromeritics/GB) (Fig. 2).

The experimental procedure and the main
physical and technological properties on
both semi-finished and finished products
were discussed in previous papers [6, 7].
The main technological properties are summarised in Tab. 3. A key indicator was defined: the temperature of maximum dens
ification Tmd as the temperature at which
bulk density reaches its maximum value
(1225 °C for PB and 1195 °C for FB).
The phase composition was quantitatively
assessed on samples fired at different temperatures (at maximum temperatures from
1180 to 1240 °C respectively, for the phyllite batch PB and at maximum temperatures
from 1165 to 1210 °C respectively, for the
feldspar batch FB) by powder diffraction
(XRPD, D8 Advance equipped with LynxEye
detector; Bruker/DE). A full profile intercfi/Ber. DKG 97 (2020) No. 5-6
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pretation by Rietveld refinement was carried out with the GSAS-EXPGUI software
package [8, 9]. The samples were admixed
with corundum (20 mass-%) as internal
standard to estimate the vitreous phase by
difference, that is, 100 % minus the sum of
crystalline phases [10].
Based on the quantitative chemical and
phase composition of fired body, the chem
ical composition of the vitreous phase was
obtained by subtracting the contribution
of each mineralogical phase, considering
its stoichiometric formula, from the bulk
chemistry (the so obtained values were
normalised to 100 %). The physical properties of the vitreous phase were estimated
by its chemical composition using models
developed for glasses and silicates melts
[11–13].
The sintering behaviour was determined in
isothermal conditions by optical thermodilatometric analysis (TA ODP868). The isothermal tests were carried out at Tmd (the
temperature of maximum densification)
with a heating rate of 80 °C/min up to Tmd
and 30 min of soaking time.
The pyroplastic deformation is quantified by
the pyroplastic index, i.e. the measurement
of curvature after firing of a cubic sample
on two refractory supports, calculated using
the equation:
PI = (4 · h2 · S) / (3 · L4)
where PI = pyroplasticity index [cm–1];
h = body thickness [cm]; S = maximum
strain [cm]; and L = distance between the
refractory supports [cm].

Results and discussion
The substitution of phyllite after potassic
feldspar caused a distinct firing behaviour
of the two porcelain stoneware batches, as
already reported [6, 7]. This can be justified by significant differences in terms of
mineralogical composition and particle size
distribution. In particular, the phyllite-based
batch is primarily composed of quartz,
sericite and kaolinite, while the feldspathic
one is manly characterised by microcline,
plagioclase, quartz and illite. On the other
hand, grindability was different, as PB has
a median particle diameter (d50 = 2,1 µm)
lower than FB (d50 = 4,7 µm); as expectable,
sericite and kaolinite are easier to mill than
feldspars.
The porcelain stoneware under investigation consisted of a large amount of vitrecfi/Ber. DKG 97 (2020) No. 5-6

Tab. 3 Technological properties of the semi-finished and finished products [6, 7]
Physical and Technological
Property

Phyllite
Batch PB

Feldspar
Batch FB

2,636

2,588

Real density [g/cm3]

Powder

Median particle size [μm]

Semi-finished product

Finished product

2,1

4,7

Bulk density [g/cm3]

1,875

1,846

Temperature of maximum
densification Tmd [°C]

1225

1195

Real density [g/cm3]

2,592

2,510

Bulk density [g/cm3]

2,337

2,341

Water absorption [mass-%]

0,50

0,29

Total porosity [vol.-%]

9,85

6,75

Linear shrinkage [cm/m]

9,5

8,6

Tab. 4 Phase composition of the porcelain stoneware bodies
Firing
Temperature

Quartz

Mullite

Plagioclase

K-Feldspar

Vitreous
Phase

RF2

Unit

[°C]
1180

31,7 ± 0,2

6,5 ± 0,1

2,2 ± 0,1

0,7 ± 0,1

58,9 ± 0,5

8,3

Phyllite
batch (PB)

1210

31,7 ± 0,1

6,8 ± 0,1

2,0 ± 0,1

0,5 ± 0,1

59,0 ± 0,4

8,5

1225

25,4 ± 0,3

7,1 ± 0,1

1,0 ± 0,1

0,3 ± 0,1

66,2 ± 0,6

9,1

Feldspar
batch (FB)

[mass-%]

1240

25,0 ± 0,1

7,0 ± 0,1

0,7 ± 0,1

0,2 ± 0,1

67,1 ± 0,4

8,0

1165

20,3 ± 0,2

0,5 ± 0,1

5,8 ± 0,1

10,5 ± 0,3

62,9 ± 0,7

8,0

1180

19,3 ± 0,1

1,8 ± 0,1

4,4 ± 0,1

11,5 ± 0,2

63,0 ± 0,5

8,1

1195

16,4 ± 0,3

1,2 ± 0,1

2,9 ± 0,1

6,5 ± 0,1

73,0 ± 0,6

8,4

1210

18,8 ± 0,1

1,0 ± 0,1

1,3 ± 0,1

1,0 ± 0,1

77,9 ± 0,4

8,9

ous phase (58–78 %), together with newly
formed mullite (up to 7 %) and residual
phases: quartz (16–32 %), K-feldspar (up
to 12 %) and plagioclase (up to 6 %). Such
a phase composition evolves with increasing firing temperature (Tab. 4).
In detail, sample PB had relatively high
amounts of quartz (decreasing in the thermal range under study) and just some remnants of feldspars (1,3 % at Tmd). Mullite
was stable around 7 % (this value roughly
corresponds to the maximum percentage
achievable starting from about 15 % kaolinite in the batch). Vitreous phase was between 59–67 %, not too high with respect
to porcelain stoneware records [14]. It must
be emphasized that sericite was completely
decomposed, already at the lowest firing
temperature.
On the other hand, sample FB exhibited
lower amounts of quartz, with respect to PB,
but quite stable over temperature. Residual
feldspars were abundant and dissolved extensively just at the highest temperature,

being still 9,4 % at Tmd. The formation of
mullite was scarce and always <2 %.
Such a different phase evolution is expected, considering the ternary diagram
SiO2–Al2O3–K2O: the phyllite-based batch
plots in the mullite-quartz-feldspar, while
the feldspar-based one falls close to the
meta-aluminous line, in the quartz-feldsparpotassium silicate field. This can justify the
mullite instability and feldspar persistence
in the sample FB and the opposite behaviour in the batch PB.
The estimated chemical composition and
physical properties of the vitreous phase
are summarized in Tab. 5. The composition
of the vitreous phase reflects the described
differences in the evolution of the phase
composition.
The surface tension of the vitreous phase,
which accounts for its capacity of wetting
solid particles, fluctuates in narrow ranges,
slightly higher in PB (Fig. 3 A). The viscosity range was between 4,6–5,1 log Pa·s;
although values should decrease regularly
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Tab. 5 Chemical composition and physical properties of the vitreous phase in the porcelain stoneware bodies in function of
the firing temperature
Phase

Unit

Firing temperature

[°C]

Phyllite Batch PB

Feldspar Batch FB

1180

1210

1225

1240

1165

1180

1195

1210

SiO2

66,83

67,04

69,96

69,98

67,59

68,60

69,01

67,32

TiO2

1,39

1,39

1,24

1,22

0,69

0,69

0,59

0,55

Al2O3

18,12

17,80

16,17

16,23

18,59

17,49

17,48

18,48

Fe2O3

2,82

2,82

2,51

2,48

1,74

1,74

1,50

1,41

3,98

3,97

3,54

3,49

3,01

3,01

2,59

2,43

MgO

[mass-%]

CaO

2,32

2,38

2,43

2,49

1,68

1,96

1,94

2,07

Na2O

0,12

0,12

0,11

0,11

1,72

1,82

1,67

1,65

K2O

4,31

4,36

3,93

3,91

4,78

4,50

5,04

5,92

P2O5

0,07

0,07

0,06

0,06

0,15

0,15

0,13

0,12

Viscosity, log10 (η)

[Pa·s]

4,84

4,58

4,79

4,66

5,05

4,97

4,96

4,73

Surface tension

[N/m]

0,355

0,350

0,344

0,342

0,351

0,347

0,343

0,341

Fig. 3 Surface tension (A), and shear viscosity (B) estimated for the vitreous phase

Fig. 4 Isothermal curves at Tmd of the porcelain stoneware bodies

with temperature, the trend was uneven for
both FB and PB batches (Fig. 3B).
The melt present in the PB batch was less
viscous than that in FB batch – it could be
appreciated comparing data at the same
temperature, i.e. 1180 or 1210 °C respect
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ively. The difference was small, around
0,14 log Pa·s, and stemmed from a combination of factors: the most relevant appeared to be the higher percentages of
MgO, CaO, Fe2O3 and the lower content of
alkalis in PB with respect to FB. SiO2 and

Al2O3 amounts did not vary systemat
ic
ally. The viscous flow sintering occurred in
a window of melt viscosity that in these
samples was 4,6–4,8 log Pa·s (for the
PB batch) vs. 4,7–5,1 log Pa·s (for the FB
batch). This difference existed also at Tmd:
4,79 log Pa·s at 1225 °C (phyllitic batch)
vs. 4,96 log Pa·s at 1195 °C (feldspathic
batch). The higher firing temperature of
the phyllite-based batch was necessary to
reach the fluency window effective for the
feldspar-based bodies.
Although the PB batch was undoubtedly
more refractory than the FB batch, the two
bodies had a similar sintering behaviour,
when a comparison was carried out at
the temperature of maximum densification
(Fig. 4). During constant rate sintering, the
phyllitic batch presented a slightly faster
kinetics than the feldspathic one. This behaviour could be due to the convolution of
various factors: lower melt viscosity, and
smaller particle size of the PB batch with
respect to the FB batch. Moreover, as it can
be seen from Fig. 4, the isothermal sintering
at Tmd confirms that the phyllitic batch had
a more efficient densification: the PB batch
had a higher shrinkage, even if it took more
time to get to the maximum value. Such a
slower kinetics in the final sintering stage
is mirrored by a different stability during
the dwell time. In fact, the feldspar-based
batch exhibited a coarsening rate slightly
faster than that of the phyllite-based body.
This is coherent with the larger solid load
(skeleton) of the PB batch.
cfi/Ber. DKG 97 (2020) No. 5-6
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The results show that the substitution of
feldspar by phyllite reduced significantly
the pyroplastic deformation of tiles [6, 7]:
the index measured for the PB batch was
less than half that for the FB batch (Tab. 6).
Pyroplasticity depends on the amount and
the viscosity of the liquid phase, but also on
the contribution of the crystals dispersed
in the melt at the highest temperature.
Such a contribution varies according to the
amount, size and shape of crystals [15].
However, the different pyroplasticity cannot be straightforwardly explained by the
viscosity of the liquid phase, because the
FB batch exhibited a higher value with
respect to the PB batch (4,96 og Pa·s vs.
4,58 log Pa·s). Nevertheless, the amount
of liquid phase at the Tmd was significantly
higher in the feldspar-based body (73 %)
with respect to that of the phyllite-bearing
mixture (62 %). This fact makes the effect
ive viscosity, i.e. that accounting for the
bulk (melt + crystals), almost the same in
the two bodies (Tab. 6).
The effective viscosity was estimated by the
Brinkman’s relation: η (1–Φ)–2,5, where η
is the shear viscosity of the melt and Φ is
the fraction of crystals [16]. Since neither
the melt viscosity nor the solid load seemed
to be the determinant factors, the improved
pyroplasticity of PB could stem from a favourable shape of crystals [15].

Conclusions
In summary, the evaluation of the effects on
the sintering behaviour and the phase composition of substituting feldspar by Brazilian
phyllite in porcelain stoneware tiles led to
the following preliminary results.
There are clear differences in the tile-making process, for instance in terms of grindability: the phyllite batch tends to be milled
easier than the feldspar one, due to a favourable mineralogical composition.
As phyllite is less fusible than feldspar, a
higher firing temperature is necessary to
get the target for porcelain stoneware tiles
(water absorption <0,5 %).
However, the sintering behaviour is similar,
once compared at the Tmd (for PB 1225°C

cfi/Ber. DKG 97 (2020) No. 5-6

and for FB 1195°C); the phyllitic body pres
ents a slightly faster kinetics and a more
efficient densification with respect to the
feldspathic body.
The main advantage of the phyllite-based
batch is its pyroplastic deformation and
coarsening rate, definitely smaller than
those of the feldspar-based formulation.
Such differences are not justified by the viscosity of the vitreous phase, but by the relatively large amount of skeleton (and likely
by a proper shape of crystals dispersed in
the melt).

Tab. 6 Pyroplastic deformation of porcel
ain stoneware bodies at the temperature
of maximum densification Tmd
Phyllite
Batch PB

Feldspar
Batch FB

Firing
temperature [°C]

1225

1195

Pyroplastic index
(× 10–6 cm–1)

5,3 ± 0,1

12,2 ± 0,1

Effective viscosity
[log Pa·s]

5,24

5,30

Property

mação piroplástica de massas de porcelanato
esmaltado. Cerâm. Ind. 24 (2019) [1] 15–19
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HCC SPECIAL
Innovations on DTP Turntable Presses for
Roofing Tiles Accessories

For over 40 years, DTP models

have been representing a reference in the range of turntable
presses for accessory roofing
tiles. A new transmission concept, based on servo motors and
servo actuators, has been introduced and is presented in the
following.

RIETER MORANDO has always been at the
forefront in proposing technological and innovative solutions aimed at optimising energy consumption, improving efficiency and
productivity, guaranteeing easy and quick
adjustment and maintenance operations.
For over 40 years, DTP models have been
representing a reference in the range of
turntable presses for accessory roofing tiles.
They have recently been further improved
with new drive solutions for table rotation,
for fast horizontal translation movements of
the suction head and the gripping device
and also for the down and raise course of
the latter.
A new transmission concept, based on
servo motors and servo actuators, has been
introduced. These latter ensure high rotation speed and pressing force, flexibility
and easy setup depending on the loading
conditions together with a high degree of
accuracy and repeatability.

Fig. 2 Detail of the servo drive translation

cfi/Ber. DKG 97 (2020) No. 5-6

Fig. 1 DTP new concept

Furthermore, they are characterised by
noiseless operation and the lowest energy
consumption.
Their power absorption is almost equal to
zero during stand-by mode, in comparison
to hydraulic system pumps which consume
energy even when not used.
Servo transmissions’ feedback device en
ables an extremely precise monitoring of
both position and speed. The recent innov
ations have been designed to be easily implemented even on the previous generation
DTP types.
RIETER MORANDO, adapting to the dynamism of the market and thanks to the
reliability of its products, proves once
again to be at the forefront in the devel-

opment of practical and effective solutions
aimed at achieving the highest quality standards.

RIETER MORANDO s.r.l.
14100 Asti (AT)
Italy
RIETER MORANDO GmbH
78467 Konstanz
Germany
E-mail: info@rietermorando.com
www.rietermorando.com

Fig. 3 Detail of the drive solution for the table
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HCC SPECIAL
Marcheluzzo Ceramics Supplies New Dryer to Mladost in Serbia
The R&D specialists team of the Italian manufacturer Marcheluzzo Ceramics has improved the internal

airflow for chamber dryers, redrawing the body of the ventilation cones. The idea is born following the
request of the customer that was to reduce sensibly the consumption of electricity.

Fig. 1 Cone test in MARCHELUZZO’s workshop

The importance of a powerful and uniform
internal ventilation during the drying process is known to all brick producers. Drying
time, product quality and the percentage of
product reject depends largely on the ventilation conditions inside the dryer.
A non-uniform ventilation, both longitu
din
al
ly and transversally, induces a nonuniform shrinkage of the green bricks in the
dryer. The brick surfaces being processed by
cfi/Ber. DKG 97 (2020) No. 5-6

Fig. 2 Installation view

a larger airflow or by air with higher speed
will contract earlier compared to most parts
which do not undergo this treatment resulting in possible brick rejects at the end of the
drying process.
The new chamber-dryer ventilation cone
type MT80evo, due to several aerodynamic
solutions, allows best uniform distribution
of the air at a constant speed for the whole
material undergoing drying. The special

geometry of the fans also allows their installation in proximity of the dryer roof allowing to take full advantage of the internal
Marcheluzzo Ceramics S.r.l.
36030 Caldogno (VI), Italy
E-mail: info@marcheluzzoceramics.com
www.marcheluzzoceramics.com
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Fig. 3 Airflow diagram

working height of the dryer. This working
height inside the dryer requires a distance
of at least 21 cm to the top of the dryer
in order to avoid non-uniform air currents

resulting in heavy losses in respect to the
efficiency of the drying process.
Marcheluzzo gives great importance to
the quality and durability of the motors it

uses for the developed and manufactured
machinery. Due to a 30 % oversizing and
implementation of class-H motors, these
motors can be used also in heavy conditions
of high temperature and humidity.
Compared to traditional cones of ventilation systems, maintenance operations of
the internal ventilation system are reduced
by at least 80 %. Anyway, energy consumption was the strategic aspect in developing
this new generation of cones. The ventilation cones type MT80evo with their 2,2 kW
installed power can guarantee a very fast
return on investment, normally in one year.
The new system is the key solution to revamp all chamber dryers with low air efficiency.
The task of the supply to the Serbian company Mladost in the city Vlasotince was
the complete revamping of the internal air
distribution for a chamber dryer constructed
more than 30 years ago. The new system is
in operation since middle of last year.
Marcheluzzo Ceramics once again underlines its major interest for R&D activities for
new products, in line with the modern market demands where energy saving, reliability, and performance should be the guidelines for industrial machinery producers.
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and ceramic bodies, it is committed to sustainable
mining principles and providing “Minerals For Life”.
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