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Almatis now offers even higher purity products for technical ceramics. As a next step, Extra low soda (XLS) and Ultra
low soda (ULS) products have been added info our calcined alumina portfolio. Besides soda, all other major impurities
like silica, calcia and iron oxide are controlled at a level that is suitable for the most demanding applications, such as
semiconductor handling equipment, catalyst carriers and electronic substrates.
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4™ Meeting SVMT Expert Group

'n December 2022, the 4™ Annual SVMT Expert Group Powder Technology meeting was again a hybrid
event organised by the experts Dr Frank Clemens, Empa Diibendorf/CH; Prof. Alberto Ortona, SUPSI/CH;
and Prof. Efrain Carrefio-Morelli, HES-SO, Sion/CH. Due to positive feedback in 2021, the meeting was
again organised in hybrid form. Thanks to Prof. Alberto Ortona, the meeting was organised by HM Lab.
— MEMTi — SUPSI at USI-SUPSI East Campus in Lugano-Viganello under the motto Processing of Nitride-
and Carbide-Based Ceramics and Hardmetals. More than 25 participants from industry and research labs
with a focus on Powder Metallurgy, ceramics and inorganic fillers were present at the hybrid meeting.
After the opening by Prof. Alberto Ortona, the meeting started with a short presentation of the SYMT
(Swiss Association for Materials and Technology) by Dr F. Clemens. Afterward, 7 lectures from academia
and industry on nitrides and carbides were followed by enriching discussions with the participants.

G. Balestra (SIP S.A./CH) presented Com-  changer by using thermochemical storage  The afternoon session started with a talk
pounding of High-Loaded Thermo-  with aqueous sodium hydroxid was demon- by E. Faude (WMC Sinterstar AG/CH) on
plastic Polymers for Fused Filament  strated, successfully. State-of-the-Art and Future Perspec-
Fabrication. In his talk, he described the
compounding of polymers with high min-
eral and iron filler content. He showed, that
during compounding in a double screw
extruder one of the main challenges is the

abrasion of metal parts in the machines. | MAT <

This results in high production costs for the
composite materials. TeChnOIOgleS GmbH
R. Gilardi (Imerys Graphite & Carbon/CH)
gave an inside on The Role of Carbon in
Powder Metallurgy and Hardmetals.
In the beginning, he showed the production
of different carbon forms (natural and syn-
thetic graphite as well as carbon black) and
discussed their various atomic structures.
Later, the use of the three different carbon
forms in powder metallurgy and hardmetals
were shown. Although graphite powder is
only a minor component of the formulation
it plays a key role in the final properties.
Before lunchtime, G. Bianchi and M. Pelan-
coni (both SUPSI/CH) gave a presentation
on Design and Additive Manufactur-
ing of Complex Ceramic Architecture
by Binder Jetting on Carbide-Based
Powders. Based on a finished Innosuisse
project, together with the Institute for Solar
Energy and the Applied University OST, they
described how to come from a basic to the
final design by using computational design
tools. Using the computational design tool, inmatec-gmbh.com
the development of a heat and mass ex-
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tives of Cemented-Carbide Produc-
tion. He started with an overview of
different application fields. More than
60 % of the hardmetal parts are used in
mechanical engineering and production.
Later he showed the effect of the tungsten
carbide grain size and the cobalt content
on the hardness, flexural strength, frac-
ture toughness and thermal conductivity.
Later the effect of different metal binder
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Fig. 2 Participants in front of the binder jetting machine

compositions was investigated. The high-
est toughness could be achieved using a
FeNi binder system whereas, with a CoCr
composition, the hardness could be maxi-
mised.

Prof. E. Carrefio-Morelli (HESSO Vallais
Wallis/CH) presented his newest results on
the Development of Hardmetal Cut-
ting Tools: Processing of WC-Co and
Ti(C, N)-NiMo for Functional Cutting

Tools. He presented the solvent on gran-
ules 3D-printing, a technique invented in his
lab to process cemented carbide parts. He
demonstrated the fabrication of drilling tool
bits made of WC with 12 % Co binder. Later
he discussed the results of uniaxial pressed
hardmetal inserts fabricated by complex
pressing tool and hardmetal coating.

Later, A. Hadian (Empa/CH) presented
his activities in the field of thermoplastic
processing of hardmetals: NbC-Based
Cemented Carbides as a Potential
Substitute for WC-Co Hardmetals: Ef-
fect of Metallic Binder and Post Heat
Treatment on the Mechanical Proper-
ties. After an overview of NbC based hard-
metals research activities, he showed the
potential of tool steel binder for niobium
carbides.

In his study, he observed a significant effect
of the sintering temperature on the micro-
structure and the final mechanical proper-
ties. It could be concluded that post-heat
treatment is required to improve the final
properties.

Before starting the lab tour, Prof. D. Pen-
ner (ZHAW/CH) presented the Electric-
ally Conductive Ceramics for High-
Temperature Heating. He demonstrated
the fabrication of MoSi, heating elements
by using thermoplastic shaping processes
with a commercial binder system deliv-
ered by Krahn Ceramics GmbH/DE. Using
alumina and feldspar the pest oxidation of
MoSi, above 400 °C could be avoided, suc-
cessfully. Using a water-soluble sacrificial
moulds complex high temperature heating
elements could be successfully achieved by
injection moulding.

The meeting concluded with a lab tour,
where the participants could visit the la-
boratory of Prof. Alberto Ortona. Especially
the computationally designed heat and
mass exchangers and the different Addi-
tive Manufacturing processing machines
were of interest to the participants of the
meeting.

The next expert meeting is planned for
the end of November 2023 at ZHAW in
Winterthur/CH. An exact date will be an-
nounced.
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