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Optimising

technology

Deeptech solution provider Gradel has
developed a unique ultra lightweight
technology in partnership with the
Luxembourg Institute of Science

and Technology.

Innovation has been central for Gradel ever since its creation in
Luxembourg almast 60 years ogo. Initially developing special
purpose machines for the nuclear sectar - an octivaty that still
represents 40% of s business - the company has also developed
o potented process for costing metallic spluttering targets used
for coating architectural and outomoative glass. However, it was its
venture into the space market in 2010 thot opened the door to s
new specality: ukra hghtweight technology.

Unique technology

“We started by developing mechanical ground support
equipment, but we also wanted to do flight hardware
components for satelites which must be very hight,” recalls
CEQ Cloude Maack. “This kicked off our work with fightweight
materiols. Over the past five years, we have developed

o completely new technology - Graded Robotic Additive
Manufacturing, commercialised under the nome of GRAM -
that can be used in the compasites manufocturing industry.*

Composite materials

n-house to realise large and complex 3D s
composite material created is ploced strength ‘
direction of the loods, in the precise quantity neede
a safety margin. “In-between there is aw, 50 & -l:
lighter,” Mr Moack comments.

He also points out that the composite materiol used is highly
optimised. “"While standard processes drill holes in, ond thus
cut, the fibres to impregnate them with resin, we take the fibre
around a pin. This enables us to handle five times higher loods
compared to competitive processes by using 70% less materiol.
Even if the safety margin would be doubled, our parts would
remain ultro lightweight. In addition, we produce no woste.”

The extremedy light 3D structures created have weight
savings of up to 70%, without compromising any technical
requirements. For the transport industry, this means both lower
direct costs and considerable CO, reductions. This technology
is unigue and complementary to ofl other state-of-the-art
composite manufacturing processes.



Collaborative research

The patented GRAM winding equipment for Bghtweight
structures was developed by Grodel in cofloboration with the
Luxembourg Institute of Technology (LIST) throwgh on RED
project supervised by the European Spoce Agency that also
ncluded Airbus, Thales Alenia Space and OHB. When LIST set
up its Sustainoble Composite Materials & Manufocturing (SCMM)
Innovotion Centre, Grodel immediately became a member.

Two joint projects have been launched sa for. The first one,
which is done in partnership with Toyoto, focuses on developing
a hydrogen tank with Gradel’s winding technology. Two
different resins are being compared: an off-the-shelf solution
ond o vitrimer resin developed by the SCMM. *Vitrimer is o
gamechanger in the composite industry as the fibres can be
separated from the resin and reprocessed. This makes it the
composite material fully circulor by design,” says Mr Moock.

A second collaborative project is cimed at producing a
ightweight structure for the door hinges of Airbus planes,
demaonstrating that the technology can meet all requirements
n terms of mechonical resistance, stiffness and more. "Ouwr
technology can bring enormous added value in the field of
oeronautics,” Mr Moack points out. The company is also
increasingly torgeting defence applications.

Crossroads Magazine #7 = Autumn 2024 31

Cloude Moock, Crodel

An excellent team

This, however, is just the beginnng of the cooperation. “The
SCMM is an excellent partner willing to work on technologies
that are doser to market lounch than many other research
centres,” soys Mr Maack. *The SCMM membership also
enables us to have reqular contacts with key industrial players.”

But the mast important foctor is the team. *They have a real
understanding of the need to industrialise the solutions and not
anly do R&D. They also have some outstanding experts and
are at the forefront in the field of vitrimer, which is central for
composite moterials i the future.”

Gradel’s ambition s thaot their technology will become an
industrial standard in the coming 10 yeaors. To take it even
further, the company s working with Data Design Engineering,
a South Korean business recently estabfished in Luxembourg,
on a project aimed at adding artificial inteligence into the entire
GRAM process. I think that the Rghtweight business will drive
our activities in the next decades,” Mr Moock concludes.
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