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Protocol

Dr. Torsten Hermanns welcomes all participants to the joint network meeting of FONIE and
OPTIMAT and presents the agenda. Due to low availability and registrations, the original on-
site meeting was planned as an online meeting.

2.1 OPTIMAT

The OPTIMAT - Optimised Materials for Additive Manufacturing network was introduced by
Mr. Hermanns as part of the presentation. The aim of the network is to optimise innovative
materials and processes for additive manufacturing. The network runs from May 2024 to
May 2027 and focuses on cross-technology collaboration between industry and research.
Mr. Hermanns emphasised the relevance of material development, process optimisation
and digitalisation along the entire AM value chain. As of May 2025, the OPTIMAT network
comprises 37 partners from four countries, including Germany, Poland, the Czech Republic
and Belgium. Several network meetings and tech talks have already been held since the
start of the project. Initial project ideas have also been developed, and significant amounts
of funding (> EUR 3.5 million) have been acquired. Active participation in the network has
been called for, in particular by submitting project ideas and participating in working groups.
Further information on the network can be found on the project website

2.2 FONIE

During the meeting, Dr. Maroun presented the ZIM innovation network FONIE - Functional
Surfaces for Sustainable Industrial Development. The aim of the network is to develop and
commercialise innovative products, processes and services in the field of functional
surfaces along industrial value chains. The network was launched in May 2023 and is
currently in its second phase, in which several R&D projects have already been initiated. The
thematic focus is on wear protection and corrosion protection, among other things. FONIE
currently brings together a total of eleven corporate partners and five research institutions.
So far, six network meetings have been held, including three in person, as well as two
thematic working group meetings. Approved funding has totalled around EUR 1.5 million to
date and further funding has been applied for. In addition, a platform for long-term
networking and visibility in the field of surface technologies ("Surface Campus") has been
initiated. Further information on the network can be found on the project website

Query regarding Cu induction from Mr Fischer-Bihner. Dr Wiesner provided further
information: The project idea stems from the network EffiL6t dealing with brazing
technology. Induction heating is also widely used in this area. The parties identified


http://www.optimat-am.eu/
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challenges in the design of 3D-printed copper inductors. The project is expected to continue
in summer.

23 Z7ZIM

Dr. Maroun presented innovations and improvements in the ZIM guideline and pointed out
the possibility of feasibility studies and market launch services. Improvements in the
conditions of the research tax allowance were also mentioned.

Dr. Chen Hong (Managing Director) introduced ACunity GmbH. ACunity GmbH is a high-tech
company based in Aachen that specialises in innovative laser technologies for industrial
applications. As a spin-off of the Fraunhofer Institute for Laser Technology (ILT), ACunity is
located in the photonics cluster on the RWTH Aachen Campus and benefits from a close
network of recognised experts in laser technology.

The company offers comprehensive solutions along the entire production chain in the areas
of high-speed laser cladding (EHLA), laser welding and additive laser material processing. This
includes the development of systems and hardware, process development and international
research and development partnerships.

Dr Hong went on to discuss various application examples and the advantages of the
technologies.

EHLA (extreme high-speed laser cladding):

e The powder particles are largely melted within the laser beam even before they reach
the substrate. This results in a significantly increased application speed.

e The process is particularly suitable for processing large and heavy components.

e Internal and external coating of workpieces is possible.

e Flexible coating of complex geometries also possible.

Advantages of EHLA:
e Produces thin, smooth layers with reduced surface roughness.
e Low heat load, which means that even heat-sensitive components can be processed.
e Strong metallurgical bond between coating and base material.
e Wide material compatibility: suitable for coating steel, aluminium, titanium and nickel-
based alloys.
The presentation is attached and can also be found in the download area of the network
websites.

Questions: Jorg Fischer-Buhner: Were they also coated with low-melting-point materials such
as aluminium? Is that possible?

- Yes, but it depends on the substrate. e.g. Al on Al ok, Al on Cu difficult.



Anika Langebeck presented the various areas of the Bremen Institute for Applied Blasting
Technology.

1. Shockwave-based laser cleaning (CO, laser)

e Cleaning of insect residues on aeroplanes and cars - important for restoring
aerodynamic performance, which would otherwise change from laminar to turbulent
flow.

e Ahigh-energy laser pulse generates a rapidly expanding plasma that creates a
plasma shock wave and removes insect residues without damaging the surface and
with minimised thermal stress.

e The surface topography and grain structure remain unchanged.

e Extremely gentle and precise cleaning without material removal.

2. High-speed laser melt injection (HSLMI)

e The technology is used specifically for the production of wear-resistant metallic
composite materials (MMC).

e Increases the gas supply rate to shorten the interaction time between laser and
material.

e Achieves process speeds of up to 70 metres per minute.

e Prevents thermal damage to the substrate.

3. Additive manufacturing - layer-by-layer thermal mapping

e Laser powder bed fusion (LPBF).

e Real-time temperature measurement during each layer, enabling smarter control of
the energy supply for the next layer. Helps prevent porosity and cracking.

e Improved process control, consistent part quality and data-driven feedback.

4. Laser welding with flexible ring mode lasers

e Uses lasers with variable intensity profiles (ring mode) to dynamically adjust the
welding properties.

e Enables high quality welding for a wide range of materials and thicknesses with
better control of heat input and penetration depth.

5. Laser drilling - Clean Sky project
e Objective: Development of a prototype for the large-scale micro perforation of flat
sheet metal, e.g. for aircraft leading edges.
e Precise drilling with minimal diameter deviation.
e Short drilling time / hole.
e Functional surfaces for improved air flow (applications for boundary layer extraction).

6. Laser ablation, polishing and surface structuring

e Ablation to remove thin surface layers.



e Polishing of smooth surfaces.

e Texturisation to design the wettability or friction of surfaces

e Adrop of water on a laser-structured surface spreads quickly or flattens out due to
controlled micro- and nanostructures.

The presentation is attached and can also be found in the download area of the network
websites.

As there are no questions, a short breakout session was suggested. The participants spread
out into different rooms for 10 minutes and to get to know each other better. Afterwards,
another introduction was made in the large group and various points were discussed regarding
next steps.

Room 1: Chen Hong (ACunity), Anika Langebeck (BIAS), Mariam Saad (EurA), Torsten
Hermanns (EurA)

e Advantages and disadvantages of the EHLA process
e Internal coating of pipes using EHLA
e Planning of a bilateral meeting to elaborate approaches for joint activities

Room 2: Frank Konig (fem), Jorg Fischer-Biihner (Indutherm), Ulrich Klotz (HS Minchen),
Stefanie Wiesner (EurA), Constance Bourouh (EurA)

Discussion about possible Cr alloys:

e Advantages: Corrosion resistance, oxidation resistance at high temperatures, high
hardness and strength, formation of hard phases (carbides, nitrides), resistance to hot
corrosion and slag attack, good compatibility with other alloying elements, use in high-
performance materials

e Disadvantages for workability: On the other hand, there are corresponding
disadvantages in terms of workability: brittleness at room temperature & low
toughness and high susceptibility to cracking; contamination, oxidation, passivation;
high wear during machining, evaporation during laser processing... plus the higher
costs for chromium.

Room 3: Matthias Kloss (ProductionToGo), Thomas Kairet (Sirris), Andreas Storz (Fusion
Bionic), Andrzej Czulak (Polish Cluster of Composite Technologies), Hamza Messaoudi (EurA
AG)

e After a short introduction of the idea behind the exchange Mr. Czulak then initiated a
discussion on C-SMC (Carbon Sheet Molding Compound) and its potential
applications, highlighting that the combination of composite and metallic 3D Parts
remains in its early stages but holds significant promise across various sectors such
as automotive, aerospace, and medical technology.



e He also provided a short overview of the Polish Cluster of Composite Technologies,

emphasizing its openness to collaboration with German SMEs and research
institutions.

Points from the plenum at the end:

e Mr Czulak suggested to present his cluster at a next meeting and promoted Polish-

German calls, e.g. with INNOGLOBO, 5" European Lightweighting Network Conference
(Link: )

e Proposal OPTIMAT network: Personal meeting at a trade fair/event, e.g. November at
FORMNEXT

The meeting closed with another reminder of project ideas and farewell.

Annex 1: Presentation EurA - OPTIMAT
Annex 2: Presentation EurA - FONIE, ZIM
Annex 3: Presentation ACUnity - Company

Annex 4: Presentation BIAS - Laser Cleaning and Structuring
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