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InnoTrans 2022 — Automated machining and assembly of
large lightweight structures for rail vehicle construction

Automation solutions on a 1:1 scale for sustainable rail vehicle
construction from Fraunhofer IFAM in Stade, Germany

InnoTrans 2022 | Hall 23 | Booth 240 | The Fraunhofer Institute for Manufacturing
Technology and Advanced Materials IFAM in Stade will be presenting automation
solutions on a 1:1 scale for sustainable rail vehicle construction for the first time as
part of the leading International Trade Fair for Transport Technology from September
20 to 23, 2022 in Berlin, Germany.

Research and development activities focus on new weight-saving materials and
manufacturing processes that not only increase efficiency and decrease costs in
production, but also reduce energy consumption in operation, which in turn saves
costs and supports climate protection.

The current challenge in large-scale structural assembly, which is relevant for rail vehicle
construction, is to reconcile efficiency, sustainability and ergonomic workplace design. The
experts for automation and production technology address this issue and provide insights into
current application-oriented R&D results in the context of automated assembly, including
machining and joining processes.

The 4500 m? research hall with a height of 15 m of Fraunhofer IFAM at the Research Center
CFK NORD in Stade provides many large-scale research facilities which can be used flexibly and
are equipped with robots, holding fixtures, and high-performance measurement technology.
This makes it possible to relieve customers of the “upscaling” involved in the direct transfer of
research results to their production, because Fraunhofer IFAM — with regard to process and
plant development — can validate the step from the laboratory into a production-analog
environment with real components on a 1:1 scale on the institute's own premises.

Automated large-scale structure assembly

In order to combine efficiency, sustainability, and ergonomic workplace design in large-scale
structure assembly, Fraunhofer IFAM is developing mutually compatible technology modules
which — depending on the intended use — can be combined in a modular way to create
partially or fully automated assembly solutions including production logistics, robotics,
measurement, positioning, machining, and joining processes.
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The focus is on flexibility and ease of operation as well as continuous digital data flow in the
sense of “plug-and-produce”. R&D activities are centered on large components made of
lightweight materials on a 1:1 scale, for which the entire process chain up to the fully
assembled large structure can be designed and simulated after part production.

Important for sustainability is the consistent saving of resources through accelerating and
parallelization of process steps up to the optimization of the process chain as well as by
increasing process quality. The timely consideration of assembly requirements in the design also
significantly increases manufacturing efficiency.

Mobile lightweight robotics and service robotics

In addition to research into industrial robotics, Fraunhofer IFAM in Stade is also expanding its
expertise in the field of mobile lightweight robotics for logistics, application, and assembly
tasks. Thus, a steadily growing share of the R&D activities comprises the development of
assistance systems with comparable requirements. The modular system components enable
technology transfer to other areas such as service robotics.

Representative in this regard is the development of an autonomously navigating cleaning and
disinfection robot for use in public transportation (PT;
www.ifam.fraunhofer.de/en/Press_Releases/mobile-cleaning-and-disinfection-robot.html;
https://s.fhg.de/FUEMobDiStade; Video). This service robot can not only be seen live in action at
the Fraunhofer booth (Hall 23 | Booth 240), but also inside the “ldeasTrain” of S-Bahn
Hamburg | Deutsche Bahn (outdoor area T11 | 60).

More information

Trade Fair
e Find out more — visit us from September 20 to 23 at InnoTrans in Berlin, Hall 23 | Booth
240.

e https//www.ifam.fraunhofer.de/en/Events/innotrans-2022.html

Press Release and Video

e InnoTrans 2022 — Mobile cleaning and disinfection robot frees rail vehicles from dirt &
pathogens

e www.ifam.fraunhofer.de/en/Press_Releases/mobile-cleaning-and-disinfection-robot.html

e https://s.fhg.de/FUEMobDiStade

Website
e www.ifam.fraunhofer.de/en/stade
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Flyer
e https://s.fhg.de/7wp

Photo
© Fraunhofer IFAM, but can be published in reports about this press release.
www.ifam.fraunhofer.de/en/Press_Releases/Downloads.html

Figure Caption
Large-scale structure assembly on a 1:1 scale in the 4500 m? research hall with a height of 15
m at Fraunhofer IFAM in Stade, Germany (© Fraunhofer IFAM).

The Fraunhofer-Gesellschaft based in Germany is the world’s leading applied research organization. Prioritizing key future-relevant technologies
and commercializing its findings in business and industry, it plays a major role in the innovation process. A trailblazer and trendsetter in innovative
developments and research excellence, it is helping shape our society and our future. Founded in 1949, the Fraunhofer-Gesellschaft currently
operates 76 institutes and research units throughout Germany. Over 30,000 employees, predominantly scientists and engineers, work with an
annual research budget of €2.9 billion. Fraunhofer generates €2.5 billion of this from contract research.



