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 	
 Business Unit Space 
 Prof. Dr. Frank Schäfer, frank.schaefer@emi.fraunhofer.de
  emi.fraunhofer.de/space

Partnership with Automotive 
Supplier Brose 

Automotive supplier Brose SE plans to enter the aero-
space and satellite sector. To this end, Brose has signed a 
Memorandum of Understanding (MoU) with Fraunhofer 
EMI, Fraunhofer ISC, and the BERLIN SPACE Consortium 
(BERLIN SPACE).

The goal is to jointly develop small satellites and key 
components for space technology, as well as highly effici-
ent electric propulsion systems, and to manufacture them 
in industrial series production.

The partners aim to cover the full range of small satel-
lites from 50 to 500 kilograms, accelerate the market 
readiness of new technologies, and thereby sustainably 
strengthen Germany’s competitiveness
as a space industry hub. Small satellites in series production: Fraunhofer 

EMI is supporting Brose in its entry into the space 
and satellite sector. © Fraunhofer EMI

Automatic Cloud Detection  
from Orbit

In the "SKAISEN" project (Highly reusable AI-based  
cloud screening for general EO missions), a consortium  
of academic and industrial partners has successfully 
demonstrated automatic cloud detection in satellite 
images using neural networks on the Data Processing 
Unit (DPU)—developed at Fraunhofer EMI.
In the future, the technology is intended to handle the 
pre-selection of image data on board Earth observation 
missions. Zaitra (Czech Republic), constellr (Germany), 
SatRev (Poland), and Fraunhofer EMI participated in 
the project, which was funded by the European Space 
Agency (ESA).

Cloud detection in orbit: New technology enables the pre- 
selection of Earth observation images directly on board. © Zaitra
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Designing Climate-Neutral 
Aviation Safely

Climate neutrality and safety are shaping the 
aircraft development of tomorrow. 

Fraunhofer EMI consistently addresses both 
aspects together: every technological inno-
vation is evaluated across its entire lifecycle 
from both a safety and an environmental 
perspective.

Image: © scharfsinn86 / adobe.stock.com 
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Integrating Sustainability and  
Safety in Aviation

The path to climate-neutral aviation runs through technological 
innovations. Its success depends on consistently considering  
sustainability and safety together. 

By Dr. Michael May
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Aviation faces a dual challenge: It must contribute 
to climate neutrality—while simultaneously further 
raising its already very high safety standards.

More efficient aircraft, new propulsion concepts,  
lighter structures, and innovative materials offer  
enormous opportunities for greater sustainability,  
but they also raise new safety concerns.

In the business unit Aviation at Fraunhofer EMI,  
we consistently consider both aspects together: Every 
technological innovation is evaluated across its entire 
lifecycle regarding safety and environmental conside-
rations. Simulation and experimentation are our key 
tools in this process.

In the current reporting year, for example, we are 
investigating the stress on wing leading edges caused 
by erosion and hail. High-resolution numerical models
 

allow us to realistically simulate complex droplet and 
particle impact processes and compare them with 
experimental results. The goal is to design protective 
coatings and geometries in such a way that material 
consumption and mass are reduced, aerodynamic 
efficiency is maintained, and safety margins are reliably 
demonstrated (page 88).

Another focus is the so-called hydrodynamic RAM 
effect, i.e., the behavior of fluid-filled structures 
during high-speed impacts. A deep understanding 
of these processes is crucial, particularly in fuel- or 
tank-intensive systems—and potentially in future 
hydrogen-based systems as well: Only those who 
master the combination of structural dynamics and 
fluid response can leverage lightweight construction 
potential without compromising crash and explosion 
safety (page 89).

Climate-neutral and safe—the  
aviation of the future. 
© Arsalan Sami / adobe.stock.com
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From individual cells to complete systems— 
Fraunhofer EMI conducts research on safe batteries. 
High-speed and X-ray cameras reveal internal  
processes, such as when a cell enters a dangerous  
thermal reaction, ignites, or explodes.  
© Fraunhofer EMI
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The safety of portable electronic devices on board 
aircraft remains as relevant as ever. The large number 
of laptops, tablets, and smartphones poses a signi-
ficant risk when individual cells fail and overheat. 
Building on our work on battery fires in aircraft cabins, 
we continue to analyze how smoke, heat, and flames 
spread within the cabin and which structural, opera-
tional, and organizational measures ensure the safe 
handling of these indispensable everyday devices 
(page 92).

To characterize materials and structures realistically, 
we are expanding our experimental infrastructure. 
A new test setup on the Split-Hopkinson Bar now 
enables dynamic testing at low temperatures, such as 
those encountered at high altitudes or with cryogenic 
fuels. This allows material properties to be precisely 
measured under extreme conditions and transferred 
into simulation models—an important foundation for 
safe lightweight structures and sustainable, resource-
efficient designs (page 93).
 

For us, sustainability also means rethinking the life 
cycle of aerospace materials.
The current focus is on recycling concepts for  
fiber-reinforced composites that preserve fiber length 
and fiber properties optimized over many years.  
Such high-quality secondary fibers open up the 
prospect of closed material cycles in aviation: fewer 
primary raw materials, lower CO2footprint—while 
maintaining high standards for strength, durability, 
and safety (page 91).

In this annual report, the contributions from the  
Aviation business unit provide insight into how we 
address these topics along the entire chain—from 
fundamental characterization through simulation and 
testing to system-level analysis. Our goal is to develop 
solutions that enable climate-friendly aviation without 
compromising the safety philosophy of this mode of 
transport.
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Services

      

Analysis and  

optimization of aircraft 

structures in response to 

impacts from hail, debris, 

and bird strikes

Acceleration tests for 

seats, cabin structures, 

etc.

Battery safety: for 

energy storage systems 

and devices in aircraft 

cabins

Characterization of 

materials, testing of 

structures, components, 

and joints

Modeling and  

optimization of 

lightweight structures

airlines network_check battery_alert search_insights monitor_heart

  	
 Head of Business Unit Aviation 
 Dr. Michael May 
 michael.may@emi.fraunhofer.de

“We evaluate every 
technological inno-
vation  
throughout its 
entire life cycle 
from safety and 
environmental 
perspectives. 
Simulation and 
experimentation 
are our tools.”

Dr. Michael May
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Small Drops, Big Impact

Rain and hail damage aircraft wings—with noticeable consequences for  
aerodynamics and fuel consumption. New materials promise a solution.

To reduce the environmental footprint of short- and 
medium-haul aircraft, the design of the wings can be 
optimized. The “Ultra Performance Wing” (UP Wing) 
project, in which Fraunhofer EMI is also involved, is 
making a significant contribution to this effort. The goal 
is to reduce fuel consumption by 30 percent.

Fraunhofer EMI is collaborating with the lead partner, 
Fraunhofer IFAM, in two subprojects that investigate the 
resistance of new coatings to rain and sand erosion as 
well as the robustness of an innovative wing structure 
against hail impact.
In this context, Fraunhofer EMI contributes its expertise in 
the simulation of impact processes and in highly dynamic 
experiments.

Repeated high-speed droplet impacts increase the surface 
roughness of wing leading edges by forming small 
craters—and thus increase drag. To investigate this effect, 
our scientists developed a method that, for the first time, 
simulates the repeated impact of hundreds of raindrops 
on the same spot in three dimensions.

 

Raindrops and hail damage aircraft wings. Fraunhofer EMI is 
researching new coatings and innovative wing structures.  
© Sirichai Keng / stock.adobe.com

  	
 UP Wing
 Prof. Dr. Martin Sauer
 martin.sauer@emi.fraunhofer.de

The simulations were performed using the EMI software
"APOLLO Blast Simulator," coupled with the EMI  
structural solver "SOPHIA." Soft aluminum, which is 
frequently used in aircraft construction as a corrosion-
protective coating, served as the test material.

The results reveal new details about crater formation: 
as the crater depth increases, the pressure at the crater 
center rises. The reason is the increasing acceleration  
of the water towards the deepest point in the center of  
the crater. Currently, Fraunhofer EMI is investigating  
how the pressure loading on the undamaged surface 
changes when coatings developed by project partners  
are applied.

In the second subproject, Fraunhofer EMI is analyzing  
hail impact on fiber-reinforced plastic panels. This material 
is intended for use in adaptively variable wing leading 
edges that optimize airflow. Following impact testing with 
ice spheres, ultrasonic inspections determined the impact 
velocities at which delamination occurs in the fiber layers. 
The results are incorporated into a material model that 
will enable realistic simulations of hail damage in  
the future.

UP Wing is part of the “Clean Aviation” research program 
funded by the European Union. The three-year research 
project brings together an interdisciplinary consortium of 
industry, research institutes, and universities.
 

Funding body:
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Bird Strike Risk: a Threat to Aircraft Fuel Tanks

Researchers are investigating the hydrodynamic ram effect (HRAM)  
on water-filled tanks.

Collisions with birds, drones, or other flying objects 
pose a major danger to aircraft. If they strike the 
leading edge of the wings—where the fuel tanks 
are located—they can trigger the hydrodynamic ram 
effect (HRAM). HRAM is a complex phenomenon  
in which the liquid and the tank structure interact  
extremely rapidly in a fraction of a second. In the 
worst case, this event can lead to structural failure.

These effects can be simulated in the laboratory: high-
speed projectiles strike water-filled tanks. Water has 
physical properties comparable to kerosene,  
but without the risk of fire or explosion.

Fraunhofer EMI conducted a series of such tests to 
analyze tank deformation and failure. Using commer-
cial numerical simulation programs such as ANSYS/
LS-DYNA and ANSYS/AUTODYN-3D, the scientists 
simulated the experiments to additionally analyze the 
fluid dynamic processes inside the water-filled tank.

The experiments revealed how cavities form, oscillate, 
and collapse again in the water—accompanied by 
precise pressure measurements.
The simulations captured the phases of the HRAM 
effect and demonstrated projectile deceleration and 
fluid motion.

The research provided valuable insights into the HRAM 
phenomenon and validated numerical methods for 
safety-critical applications in aviation.

In future work, the scientists will refine the material 
models and couple the structural simulation with the
“APOLLO Blast Simulator” to describe the shock wave 
in the liquid. Another aspect of the numerical research 
is the modeling of liquid hydrogen (LH2) instead of 
tap water.

 

  	
 Hydrodynamic RAM
 Dr. Georg Heilig
 georg.heilig@emi.fraunhofer.de

Mid-air collisions can trigger the dangerous HRAM effect. Fraunhofer EMI has simulated the effect in the laboratory. 
© Savvapanf Photo / stock.adobe.com
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ATR 72-600 prototype MSN 1157 during the NAMS certification campaign in Ivalo, Finland. © ATR/PECCHI Anthony

Towards a Hybrid-Electric Regional Aircraft

The EU aims to reduce net CO2 emissions from aviation to zero by 2050.  
The development of a high-performance battery for hybrid-electric regional 
aircraft is intended to demonstrate that electric aviation is feasible for  
short-haul flights.

Currently, lithium-ion batteries are the only promising 
battery technology that could be deployed starting 
in 2035. Numerous next-generation battery techno-
logies are under development. However, it is unclear 
whether these will be approved for aviation appli-
cations by 2035. The challenge lies in developing 
an aviation-compatible battery system that remains 
usable even as battery technologies continue to evolve 
rapidly. The “MODABAT“ project addresses this  
challenge by developing a modular battery system. 
This system is designed to enable the integration of 
current and future battery technologies with minimal 
changes to the surrounding propulsion systems.

The project is being carried out by an international 
consortium of academic and industrial partners. 
It involves the universities of Delft, Valencia, and 
Nottingham, as well as research organizations such 
as the Netherlands Aerospace Center, as well as the 
Fraunhofer institutes IISB, IFAM, and EMI. Companies 
such as Collins Aerospace, ATR, SOLiTHOR, and Axter 
Aerospace complete the consortium. The partners 
bring together expertise in battery systems, aircraft 
integration, safety, and certification.

Fraunhofer EMI supports the development of the 
battery system with simulation models for thermal 
runaway and propagation. For their validation, unique 
in-situ X-ray technology is used, which makes the 
processes of thermal runaway inside the battery  
cells visible. The insights gained regarding thermal 
runaway in lithium-ion batteries are directly incorpo-
rated into the adaptive further development of the  
design methodology.

Funding Body:

  	
 MODABAT Project
 Dr. Simon Holz 
 simon.holz@emi.fraunhofer.de
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Visual inspection
of a recovered matrix-free 
fiber bundle after laser-
assisted pyrolysis. 
© Fraunhofer EMI

Laser-Based Carbon Fiber Recycling

Carbon fibers are lightweight, extremely strong—and, until now,  
virtually impossible to recycle. A new recycling process demonstrates  
that the material cycle can be closed.

Carbon fiber-reinforced plastics (CFRP) are key mate-
rials in aviation, wind energy, and hydrogen storage. 
Their drawback: energy-intensive manufacturing and 
quality losses during recycling.

Using a new patented recycling process, Fraunhofer 
EMI has taken on this challenge. The process employs 
localized laser-assisted pyrolysis of the polymer compo-
nent of the material, while the exposed fibers are 
recovered. The particularity of the innovation is that 
various components can be recycled without limiting 
the length of the recovered fibers. Under appropriate 
process parameters, the recovered fibers retain more 
than 95 percent of their original strength. Continuous 
fiber recovery is particularly relevant for hydrogen 
pressure vessels, from which entire carbon fiber spools 
could be recovered.

The results show that a closed-loop material cycle  
for carbon fibers can be achieved. From an economic 
perspective, the energy efficiency of the recycling 
process is promising compared to the production of 
new fibers, as it yields more affordable and sustainable 
carbon fibers.

A demonstration facility is aimed to be built to prove 
that the process is technically feasible and economic-
ally viable at an industrial scale.

The research project is part of the "DigiTain" initiative, 
funded by the Federal Ministry for Economic Affairs 
and Energy (BMWE).

  	
 Carbon Fiber Recycling
 Dr. Mathieu Imbert 
 mathieu.imbert@emi.fraunhofer.de
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Risks of Lithium Batteries 
on Board

Fraunhofer EMI has experimentally investiga-
ted the hazards of thermal runaway in lithium 
batteries used in portable electronic devices 
(PEDs) at its own TEVLIB battery testing center. 
Building on these findings, simulations carried 
out by Fraunhofer IBP provided insights into 
the spread and effects of toxic gases in aircraft 
cabins. Fraunhofer EMI combined these results 
with PED accident frequencies to assess the 
overall risk.
 
The conservative assessment indicates a risk 
close to or slightly above the EASA acceptance 
limit. Given the increasing number of PEDs, 
this suggests an urgent need for action to 
minimize risks.

Simulated spread of toxic gases from a lithium-ion battery 
in an aircraft cabin.  © Fraunhofer IBP

Cell phones, smartphones, tablets: Scientists investigated what happens when lithium-ion batteries  
undergo thermal runaway on board aircraft. © Fraunhofer EMI

  	
 LOKIPED Project
 Dr. Simon Holz 
 simon.holz@emi.fraunhofer.de
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Interim Professorship at 
the University of Stuttgart

Effective April 1, 2025, Dr. Michael May, Head 
of the Business Unit Aviation at Fraunhofer 
EMI, assumed the part-time position of interim 
professor of aircraft design at the Institute of 
Aircraft Design (IFB) at the University of Stutt-
gart. He is thus continuing the work of Prof. 
Peter Middendorf, who was appointed rector 
of the university.

At the IFB, Michael May’s research focus is 
particularly on lightweight construction and 
simulation. On a part-time basis, he also super-
vises doctoral students there and is involved in 
teaching at the bachelor’s and master’s levels.

New Climate Chamber for  
Extreme Material Testing

Assumptions regarding the combination of strain rate  
and temperature are rarely experimentally validated in  
simulation models.

Fraunhofer EMI has developed a new climate chamber  
for the Split-Hopkinson Bars. This enables tensile and 
compression tests in the test facilities at strain rates of  
~1000 1/s at temperatures ranging from -80 °C to 200 °C.

The climate chamber enables temperature-controlled 
Split-Hopkinson-bar tests on plastics, composites, or 
metals—under both tensile and compressive loading.  
The results can be used to validate material models or to 
design components for extreme situations, such as aircraft 
structures subjected to hail impact.

  	
 Business Unit Aviation
 Dr. Michael May, michael.may@emi.fraunhofer.de
   emi.fraunhofer.de/aviation

Bridge to the University of Stuttgart: Dr. Michael May, Head of the 
Business Unit Aviation, takes on the position of interim professor of 
aircraft design. © Fraunhofer EMI

Climate chamber on the Split-Hopkinson-Bar with a 
clamped polycarbonate specimen in constant-impedance 
specimen holders. © Fraunhofer EMI
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Cooling Systems of  
the Future

According to forecasts, by 2050, more energy 
will be needed for cooling than for heating.  
In the “ECO-KÜHL-project,” Fraunhofer 
researchers are developing a technology for 
efficient, low-noise cooling systems—completely 
free of environmentally harmful fluids.

Image: © Tohamina / stock.adobe.com
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Sustainable  
energy systems

In the “Sustainable Energy Systems” 
field, research focuses on technologies 
and transformation processes for the 
energy transition. Particular emphasis 
is placed on “sustainable and resilient 
power supply”, “sustainable and 
safe batteries”, and “hydrogen 
technologies.”

Sustainable materials and 
products

The LZN conducts research on susta-
inable materials, components, and 
products to advance circularity strate-
gies, value-preserving processes, and 
efficient technologies.
Key areas include digitalization and AI 
for circular value creation,
R technologies such as reuse, repair, 
and recycling, as well as increasing 
energy and resource efficiency in 
production processes.

Resilient infrastructure and 
living environments

To make cities and regions crisis- 
proof in the long term, the LZN 
supports research projects on  
resilient infrastructure and safe  
living environments. Key areas include 
traffic safety, analysis and assessment 
of critical infrastructure and living 
environments, as well as resilience 
management in companies, cities,  
and municipalities.
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Shaping Sustainability

Advancing sustainability means quickly translating 
research results and innovative ideas into practice.  
This is precisely where the Sustainability Center Freiburg 
(LZN), of which Fraunhofer EMI is a part, sees its  
central mission.

Together with the Fraunhofer Institutes IAF, IPM, ISE, 
IWM, and the University of Freiburg, the LZN helps 
researchers translate their research into concrete 
innovations. At the same time, the Sustainability 
Center—whose administrative office is located at  
Fraunhofer EMI—serves as a central point of contact  
for companies, startups, associations, and networks 
seeking advanced, sustainable solutions.

Following the realignment of the funding program and 
the sharpening of its profile in 2024, the LZN used the 
following year to advance the newly launched research 
and transfer projects operationally. Research and practical 
application were given equal emphasis.
 

Among the projects of the year is the pilot project
“SAVIS,” which aims to make living spaces more  
sustainable and safer. In the “ECO-KÜHL” project,  
researchers are developing energy-efficient and envi-
ronmentally friendly cooling systems (page 97). In the 
“Climate Resilience Calculator” transfer project,  
software has been developed that analyzes the resilience 
of buildings to climate-related challenges (page 98).

Numerous workshops, events, and knowledge transfer 
initiatives have strengthened the collaboration between 
academia, startups, and businesses, increased the visibi-
lity of research findings, and accelerated the adoption  
of sustainable technologies in the economy and society.

Through these steps, the LZN is actively shaping a  
sustainable future—in a practical, innovative, and  
collaborative manner.

CENTER
SUSTAINABILITY

FREIBURG
SCIENCE, TECHNOLOGY AND APPLIED RESEARCH

Research Focus Areas

solar_power stacks nature_people
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Electrocaloric Cooling

Global demand for cooling is growing rapidly. Air condi-
tioning systems, cold storage facilities, and refrigerators 
consume enormous amounts of energy—and according 
to forecasts, by 2050, even more energy will be needed 
for cooling than for heating.

Conventional compression refrigeration machines already 
operate very efficiently and reach over half of their theo-
retical thermodynamic limit. Nevertheless, there is still 
room for improvement. At the same time, many of these 
systems have drawbacks: they are noisy and some use 
flammable or climate-damaging refrigerants.

In the field of electrocalorics, the Fraunhofer institutes 
IPM and IAF are working on efficient, low-noise cooling 
systems without environmentally harmful fluids. In 
earlier projects, the high energy efficiency and power 
density of electrocaloric materials were already demons-
trated—made possible by a patented system approach. 
In addition, the successful cascading of multiple elec-
trocaloric segments was achieved, enabling a larger 
temperature difference to be attained. An accompanying 
cost analysis also confirmed the competitiveness of the 
approach.

The "ECO-KÜHL" project is continuing this research.  
At Fraunhofer IPM, the focus is on the further  
development of electrocaloric polymer components  
with an SiOx coating. These improve heat dissipation  
and enable larger, more powerful components.

In parallel, Fraunhofer IAF is developping GaN-on-
sapphire transistors with an increased reverse voltage 
of 1.7 kilovolts. Higher operating voltages amplify the 
electrocaloric effect—and boost efficiency.

Based on the results to date, a demonstrator will now be 
developed that achieves a higher level of technological 
maturity and serves as the foundation for future indus-
trial collaborations. In the subsequent development 
phases, the goal is to optimize the demonstrators and 
assess their market viability. In the long term, the techno-
logy is intended to make cooling systems quieter, safer, 
and more energy-efficient—thereby contributing  
to climate protection.

Technology developed at Fraunhofer IPM for efficient cooling systems that do not use climate-damaging refrigerants: an electrocaloric 
demonstrator. © Fraunhofer IPM

The GaN-on-sapphire 
wafer with lateral 
high-voltage  
transistors promises 
greater efficiency. 
© Fraunhofer IAF

  	
 ECO-KÜHL Project	
 Dr. Kilian Bartholomé, kilian.bartholome@ipm.fraunhofer.de  
 Jun.-Prof. Dr. Stefan Mönch, stefan.moench@iaf.fraunhofer.de

Energy-efficient and climate-friendly cooling systems of the future
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Anticipating Extreme Weather

New software calculates measures to increase resilience.

Extreme weather is increasingly affecting cities, 
communities, and businesses. Floods, storms,  
or hail are occurring more frequently and with  
greater intensity—posing growing risks to  
buildings, infrastructure, and people.

To visualize the consequences of such hazards 
early on, Fraunhofer EMI has developed the  
“Building Resilience Calculator.”

The simulation software helps real estate compa-
nies, insurance providers, and urban planners to 
systematically assess the resilience of buildings 
against extreme weather. It analyzes potential 
damage and downtime that could result from 
events such as floods or storms, as well as the 
resulting costs.
 

The software is suitable for various building 
types—from multi-story administrative and office 
buildings to industrial facilities and residential 
buildings. Based on the simulations, it identifies 
potential vulnerabilities and derives concrete, cost-
effective measures from them. This provides users 
with a solid foundation for strategic decisions in 
risk management and investments in prevention.

The “Building Resilience Calculator” is accessible 
via a web platform with interactive demonstra-
tions. API-based licensing also enables flexible 
integration into existing planning and decision-
making processes.

The goal is to identify potential damage and 
operational disruptions early on, reduce risks,  
and avoid costs in the long term.

  	
 Building Resilience Calculator 	
 Dr. Julia Rosin
 julia.rosin@emi.fraunhofer.de

Flooding causes millions in damages every year. Due to climate change, these events are expected to become even more frequent.  
© Elżbieta Kaps / stock.adobe.com
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The LZN and regional partners presented funding and advisory 
services for scientists interested in starting a business. © LZN

In the workshop “Innovation Forge – Research Meets SMEs,” 
participants discussed collaboration between academia and 
small and medium-sized enterprises. © LZN

  	
 Sustainability Center Freiburg
 Dr. Juri Lienert 
 juri.lienert@emi.fraunhofer.de
   www.leistungszentrum-nachhaltigkeit.de/en

From Research to Startup

How does an idea become a startup? This was the  
central question at the LZN “Innovation Bar 2025.” 
The event brought together scientists interested  
in starting a business with key players in regional  
startup support.
 
The focus was on programs and advisory services  
for spin-offs from research. Testimonials from the  
field provided insights into the journey from idea to 
market-ready product. The subsequent networking 
session offered an opportunity for exchange and  
networking within Freiburg’s innovation ecosystem.

Making Research Visible

At the “Käpsele Innovation Festival 2025” in Freiburg, 
the largest innovation festival in southwest Germany, 
over 1,200 participants from business, science, and 
regional networks came together.

The LZN presented an interactive exhibit on life-cycle 
analysis and, together with INATECH at the University 
of Freiburg, demonstrated how life-cycle methods can 
contribute to the evaluation of sustainable technolo-
gies. A joint workshop with the DHBW Lörrach and 
Offenburg University of Applied Sciences focused on 
collaboration between academia and small and  
medium-sized enterprises.
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The Institute in Numbers
Staff

381
Employees

     

230
Freiburg

120
Efringen- 
Kirchen

27
Kandern

4
Würzburg

  41.5 %	 Scientific staff

  12.1 %	 Non-scientific staff

  31.4 %	 Management and infrastructure

	     7.6 %	 Research assistants (SHK), interns

    7.4 %	 Apprentices, DHBW students

 					     381

					             395 

				          	         395  

2025

2024

2023

Total staff.

Staff by location:
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German-French Research Institute Saint-Louis (ISL)

Global Alliance of Disaster Research Institutes (GADRI) Memberships at MicroTec Südwest, Center for Security

Climate Partner South Baden/Association of the Southern Upper Rhine Region Member

German NavyBrose SE 

University of FreiburgCosta Rican Institute of Technology NTU Singapore 

Finances

Science

Scientific cooperation

    

100
Peer-reviewed publications

68
Presentations

42
Courses

 

 

 

 

4
Patent applications

7
Doctorates

33
Bachelor's and  
Master's theses

Total budget in million €

2023 2024 2025

34.4

39.3 38.4
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2023 310 21 64

2023

2024

30.3

32.9 2.3 3.9

2025 34.4 1.8 2.0

2.11.9

310 21 64

2024 3293

Finanzierung Gesamthaushalt

Personal

Gesamthaushalt

2023 15.3 3.1 15.9

2024 17.2 4.3 17.8

2025 17.0 5.3 17.9

27 39

2025 3243 28 29
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Staff

At the end of 2025, a total of 381 people were employed 
at Fraunhofer EMI: 324 permanent staff members,  
28 apprentices and DHBW students and 29 research  
assistants and interns. Of the permanent staff,  
204 employees worked directly in research and 120 in 
management and infrastructure.

Women accounted for 24.7 percent of the permanent 
workforce. Of the permanent staff, 57.5 percent were 
based in Freiburg (including 1.3 percent in Berlin),  
33.4 percent in Efringen-Kirchen, 8.1 percent in Kandern,  
and 1 percent in Würzburg.

Of the total of 28 apprentices, 14 were working in  
the fields of precision engineering, electronics, and  
media design. Fourteen employees were employed at 
Fraunhofer EMI for the purpose of their vocational  
training or as part of their studies at the Baden- 
Württemberg Cooperative State University (DHBW).

Staff

  Permanent staff
  Apprentices, DHBW students
  Research assistants (SHK), interns
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Finances

 
Fraunhofer EMI’s total budget decreased by 2.3 percent  
compared to the previous year (from 39.3 to 38.4 million 
euros). The operating budget increased by 2.83 percent  
(from 35.3 to 36.3 million euros). The share of funding from 
the Federal Ministry of Defense (BMVg) amounts to 52 percent 
(previous year: 51 percent).

Total budget expenditures
in millions of euros

Revenues total budget
in millions of euros
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 Personnel expenses        Operating expenses        Investments

 Public contracts       Industry      Institutional Funding
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e The Advisory Board supports the institute’s management in an advisory capacity.  

It promotes the institute’s contacts with organizations and the industry.

Brigadier General Stefan Wind 
Federal Office of Bundeswehr 
Equipment, Information Technology 
and In-Service Support (BAAINBw), 
Koblenz

Prof. Eva-Maria Kern, Ph.D. 
(Eng.), Ph.D. (Mineralogy) 
President of the University of the 
Bundeswehr Munich, Neubiberg

Andreas Seitz (Chair)
Managing Director, TDW Warhead 
Systems, Schrobenhausen 
 

Senior Ministerial Councilor 
Sabine ten Hagen-Knauer
Head of Division R23: Security 
Research, Department of Space 
and Security, Federal Ministry of 
Research, Technology, and Space 
(BMFTR), Bonn

Brigadier General Michael Meinl 
Director, German-French Research 
Institute Saint-Louis ISL, Binzen

Senior Ministerial Councilor  
Dr. Markus Decker  
Division 33, Automotive and  
Manufacturing Industry and  
Logistics, Ministry of Economy, 
Labor, and Tourism
 

Rainer Hoffmann
Managing Director, carhs.training 
GmbH, Alzenau

Michael Schätzle  
Management, Cayenne Series, 
Porsche AG, Weissach

Senior Ministerial Councilor 
Maik Kammermann
Federal Ministry of Defense (BMVg), 
Plg FIH AB IV, Bonn

Dr. Tobias Schmidt  
Head of Large-Caliber Systems 
Development, Rheinmetall Waffe 
Munition GmbH, Unterlüß

To ensure the institute’s scientific excellence and societal relevance, the institute’s management is supported in an advisory  
capacity by an Advisory Board comprising representatives from academia, industry, and the public sector. © Fraunhofer EMI
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The Fraunhofer-Gesellschaft, headquartered in 
Germany, is a leading organization for applied 
research. It plays a pivotal role in innovation by 
focusing on cutting-edge technologies and trans- 
ferring research results to industry in order to 
strengthen Germany as a business location and  
benefit society. Since its founding as a nonprofit  
organization in 1949, Fraunhofer has held a 
unique position in the German research and  
innovation ecosystem.

With more than 30,000 employees at 74 institutes  
and independent research units in Germany,  
Fraunhofer operates with an annual budget of  
3.6 billion euros. Contract research, Fraunhofer's  
mainstay, generates 3.2 billion of this budget. Unlike 
other public research organizations, institutional 
funding from federal and state governments accounts 
for no more than one-third of Fraunhofer's contract 
research budget. Institutional funding is thus merely 
the base of Fraunhofer’s main business model and 
serves as the foundation for groundbreaking pre-
competitive research that will become important for 
industry and society in the years ahead.

What truly sets Fraunhofer apart is its high share of 
industrial revenue, which ensures close collaboration 
with the private sector while keeping Fraunhofer's 
research focused on the market. Fraunhofer raises at 
least two-thirds of its contract research budget compe-
titively from private-sector contracts and public project 
funding. In 2025, industrial revenue alone accounted 
for 966 million euros.

Last updated: April 2026  

The Fraunhofer-Gesellschaft

With more than 30,000 employees at 74 institutes, the Fraunhofer-Gesellschaft is a  
leading organization for applied research.

“Approximavit sidera” (“He brought the stars  
closer to us”) was the epitaph of Joseph von  
Fraunhofer (1787–1826), after whom the institute  
is named. He was equally successful as a researcher, 
inventor, and entrepreneur. The quality of his  
optical lenses remained unmatched for decades. 
Fraunhofer combined the most precise scientific  
work with practical application, thereby creating  
new, innovative products. Today, he is considered  
a pioneer of modern space exploration.

In the painting: Fraunhofer demonstrates his  
spectrometer (standing, wearing a black coat).
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Contact Us

Prof. Dr.-Ing. habil. Stefan Hiermaier 
Director

+49 761 2714-101
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Deputy Director 
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Head of Administration
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Daniel Hiller

Head of business unit Defense,  
Head of business unit Security and 
Resilience  
 
+49 761 2714-488
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Dr. Michael Dlugosch

Head of business unit Automotive 
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michael.dlugosch@emi.fraunhofer.de
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Beispiel von Extremwetterereignissen. 
BBK Fachkongress, Forschung für den  
Bevölkerungsschutz. Bonn, 6.2.2025.

Fischer, K. (2025): Datengetriebene 
kommunale Resilienzbewertung am 
Beispiel von Extremwetterereignissen. 
Fachtagung Katastrophenvorsorge. Berlin, 
26.3.2025.

Fischer, K. (2025): Datengetriebene 
Analyse der kommunalen Resilienz  
und Krisenfestigkeit bei Extremwetter-
ereignissen. Betreuungsdienst-Symposium.  
Bad Wildungen, 30.8.2025.

Fischer, S. (2025): Applications of a 
rheological model analog to assess the 
resilience of socio-technical systems. 
ISCRAM 2025. Halifax, Canada, 20.5.2025.

Garbe, D. (2025): Concepts of agnostic 
satellite integration and payload 
design – An electronics and software 
perspective. 18th Pico- and Nano-Satellite 
Workshop. Würzburg, 7.10.2025.

Guimaraens, E. (2025): Comparison in 
terms of manufacturing and micro-
structure of L-PBF-, cold spray-, and 
WAAM-additively manufactured 17-4PH 
steel. Fraunhofer Direct Digital Manufactu-
ring Conference DDMC. Berlin, 13.3.2025.

Harwick, W.; Mermagen, J.; Rodinger, S. 
(2025): Mechanische Prüfung zellularer 
polymerer Werkstoffe. 43. Vortrags- und 
Diskussionstagung Werkstoffprüfung 2025. 
Dresden, 27.11.2025.

Heine, A. (2025): Virtual hit assessment –  
Validation of a simulation model for a 
hypersonic interceptor through hyper-
velocity impact experiments. 16th 3AF 
International Conference Air and Missile 
Defence. Thessaloniki, Greece, 14.5.2025.

Heine, A. (2025): Explosive Schutz- 
panzerung – Beispiel für die Entwick-
lung neuer Schutztechnologie am  
Fraunhofer EMI. 46. Panzertechnisches 
Kolloquium. Hamburg, 23.10.2025.

Heine, A. (2025): Application of AI-based 
methods for modeling the dynamic 
response of materials and structures. 
18th International Nordmetall Colloquium. 
Chemnitz, 2.12.2025.

Holz, S. (2025): Battery safety powered 
by CFD simulation. Seminar am Institut  
für Thermische Strömungsmaschinen,  
Karlsruher Institut für Technologie.  
Karlsruhe, 27.1.2025.

Holz, S. (2025): Sicherer Betrieb von 
Batteriesystemen durch hoch-instru-
mentierte Tests und Simulation. DGUV 
Fachgespräch Lithium-Ionen-Akkus & 
eMobility. Dresden, 16.7.2025.

Huschka, M.; Tang, Y.-S.; Schulz, T.; Soot, T.; 
Dlugosch, M. (2025): Knowledge-based 
recommender system for structural 
engineering (Knowledge Graph RAG). 
Mat-o-lab LLM days. Würzburg, 3.6.2025.

Ikeda, S.; Signetti, S.; Heine, A. (2025): 
Challenges in hydrocode modeling of 
projectile impact onto ceramic armor in 
a velocity regime comprising interface 
defeat, partial dwell, and full penet-
ration. 34th International Symposium on 
Ballistics. Jacksonville, FL, USA, 20.5.2025.

Imbert, M. (2025): High-quality recycling 
of continuous fiber composite using 
peeling-based strategies. Circular Design 
and Production – 4th AZL Workgroup 
Meeting. Aachen, 26.5.2025.

Jain, A. K. (2025): Resilience analysis in 
the wake of COVID-19: Insights from 
Bayesian modeling. 35th European Safety 
and Reliability Conference (ESREL2025) and 
the 33rd Society for Risk Analysis Europe 
Conference (SRA-E 2025). Stavanger, 
Norway, 18.6.2025.

Jenerowicz, M. (2025): Analysis methods 
for injury prediction in blunt force 
trauma evaluation with finite element 
human body models. 30th Congress of  
the European Society of Biomechanics. 
Zürich, 9.7.2025.

Kappe, K. (2025): Optimization and 
experimental investigation of additively 
manufactured sandwich structures 
under blast loading. 27th MABS Inter- 
national Symposium on Military Aspects of 
Blast and Shock. Colmar, France, 8.10.2025.

Lickert, B. (2025): Formulation, calibration 
and testing of a coarse-grained heating 
model for urban resilience assessment. 
35th European Safety and Reliability Con-
ference (ESREL2025) and the 33rd Society 
for Risk Analysis Europe Conference (SRA-E 
2025). Stavanger, Norway, 18.6.2025.

Lickert, B. (2025): Resilience quantifica-
tion for critical infrastructure in urban 
areas including nature-based solu-
tions. 35th European Safety and Reliability 

Presentations
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Conference (ESREL2025) and the 33rd 
Society for Risk Analysis Europe Confe-
rence (SRA-E 2025). Stavanger, Norway, 
19.6.2025.

Linnenberg, M. (2025): Nanosatellite 
‘ERNST’ – Bringing multidisciplinary 
topology optimization into orbit. Rapid.
Tech3D Additive Manufacturing Con 2025. 
Erfurt, 5.7.2025.

Linnenberg, M. (2025): Getting L-PBF 
based heavy metals ready for defence 
applications. European Military Additive 
Manufacturing Symposium. Bonn, 8.9.2025.

Lüttner, F. (2025): From real-world traffic 
data to relevant critical scenarios.  
IEEE IAVVC. Baden-Baden, 1.10.2025.

Lüttner, F. (2025): Pitch AVEAS - Simula-
tion and criticality assessment of road 
traffic. Gesamtteamtreffen des Clusters 
ESW. Weissach, 21.10.2025.

Martini, T. (2025): Vulnerability and 
robustness analyses for the planning 
of resilient hydrogen networks. 35th 
European Safety and Reliability Conference 
(ESREL2025) and the 33rd Society for Risk 
Analysis Europe Conference (SRA-E 2025). 
Stavanger, Norway, 17.6.2025.

May, M. (2025): Challenges in mode II 
testing under high rates of loading. 
Workshop: Mode II Interlaminar Fracture 
Toughness and the Factors Affecting It, 
13.5.2025.

May, M. (2025): Smart corridors for 
industry and cities: enabling drone 
operations in ports, O&G, and urban 
zones. Podiumsdiskussion auf der  
DronTechAsia 2025. Kuala Lumpur,  
Malaysia, 1.10.2025.

Norrefeldt, V.; Pathak, A.; Holz, S.; Pfaff, J.; 
Pschirer, M.; Schopferer, S.; Kuder, J. (2025): 
Additional mitigation means against the 
thermal runaway of portable electronic 
devices in cabin and cockpit. EASN 2025 
Conference. Madrid, Spain, 14.10.2025.

Pathak, A.; Norrefeldt, V.; Holz, S.; Pfaff, J.; 
Schopferer, S.; Kuder, J. (2025): Simulation 
of the passenger and crew exposure 
resulting from the thermal runaway of 
portable electronic devices in cabin and 
cockpit. EASN 2025 Conference. Madrid, 
Spain, 14.10.2025.

Pfaff, A. (2025): Optimizing kinetic 
energy absorbers by additive manu-
facturing. Fraunhofer Direct Digital 
Manufacturing Conference DDMC.  
Berlin, 13.3.2025.

Pfaff, A. (2025): Optimizing cellular  
structures and L-PBF armor steels for 
blast and ballistic resilience. European 
Military Additive Manufacturing Symposium. 
Bonn, 9.9.2025.

Putzar, R. (2025): Rupture prediction for 
spacecraft pressurized titanium tanks. 
9th European Conference on Space Debris. 
Bonn, 2.4.2025.

Putzar, R. (2025): Simulation of an acci-
dental hydrogen-air-mixture explosion 
in a two-stage light-gas gun laboratory. 
74th Meeting of the Aeroballistic Range 
Association. Gramat, France, 2.10.2025.

Ramin, M. von (2025): Physischer Schutz – 
Bestehende Fähigkeitslücken und 
Forschungsbedarfe. Future Security 2025. 
Berlin, 3.4.2025.

Ramin, M. von (2025): Auslegung von 
Bauteilen gegen dynamische Druck- 
stoßbelastung aus Störlichtbogenereig-
nissen. FGH Workshop Störlichtbögen in 
der Mittelspannung. Speyer, 21.5.2025.

Ramin, M. von (2025): Explosive impacts 
on building structures. OSCE Training 
Course Enhancing the Physical Security of 
Critical Infrastructure from Terrorist Attacks. 
Shymkent, Kazakhstan, 22.10.2025.

Rietkerk, R. (2025): Modeling the cons-
titutive behavior of ductile metal with 
inverse optimization. Freiburg-Workshop 
zum Werkstoff- und Strukturverhalten  
bei Crashvorgängen (crashMAT).  
Freiburg, 2.4.2025.

Rodrigues Dias, R.; Escobar Silva, L. C.; 
Da Silva Domingos, M.; Miranda Pereira, 
I.; Bagusat, F.; Sauer, M. et al. (2025): 
Morphological changes in High-Density 
Polyethylene (HDPE) subjected to shock 
waves. EPF European Polymer Congress. 
Groningen, Netherlands, 22.6.2025.

Rosin, J.; Stolz, A.; Schneider, J. (2025): 
Climate change and resilience:  
A building-centered approach to  
secure urban infrastructure.  
iCARE – International Climate Resilience 
Conference. München, 28.10.2025.

Ruiz Ripoll, M. L. (2025): Debris  
flight analysis methodology on  
perimeter walls under blast scenario.  
27th MABS International Symposium on 
Military Aspects of Blast and Shock. 
 Colmar, France, 6.10.2025.

Sauer, C.; Reich, S.; Goesmann, M.;  
Schäffer, S.; Lück, M. (2025): Models  
for the temperature-dependent 
absorptivity of copper surfaces during 
high-power laser processing.  
2025 Conference on Lasers and  
Electro-Optics/Europe European Quantum 
Electronics Conference (CLEO®/Europe-
EQEC). München, 27.6.2025.

Sauer, M.; Danzeisen, D.; Herrles, C.; 
Grünke, S.; Rohr, O. (2025): Droplet  
impact experiments and numerical 
simulations for rain effects on structural 
surfaces. EASN 2025 Conference.  
Madrid, Spain, 17.10.2025.

Sauer, M.; Rüthnick, P.; Bagusat, F. (2025): 
Recent developments in high velocity 
impact testing for material characte-
rization. 18th International Nordmetall 
Colloquium. Chemnitz, 2.12.2025.

Schaufelberger, B. (2025): Thermal 
runaway of batteries – simulation 
models for safety assessment. The Safe 
Battery Experience. Klettwitz, 9.10.2025.

Schroven, K. (2025): SARIL – Sustaina-
bility And Resilience for Infrastructure 
and Logistics networks. ALICE Innovation 
Summit. Brussels, Belgium, 23.10.2025.
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Soot, T.; Dlugosch, M.; Fritsch, J. (2025): 
»Grey-Box-Processing« – Ein neuartiges 
Verfahren zur Validierung von Struktur-
simulationen in der Fahrzeugsicherheit. 
Freiburg-Workshop zum Werkstoff- und 
Strukturverhalten bei Crashvorgängen 
(crashMAT). Freiburg, 3.4.2025.

Soot, T.; Dlugosch, M.; Kurfiß, M.; Fritsch, 
J.; Léost, Y.; Bösl, P. et al. (2025): X-ray car 
crash and grey-box-processing – Optimal 
utilization of measurement data for 
model validation. JSOL CAE Forum.  
Tokyo, 12.11.2025.

Soot, T.; Kurfiß, M.; Kühmstedt, P. (2025): 
Optical onboard 3D sensing and grey-
box-processing for efficient analysis. 
SafetyTesting Challenge. Hanau, 8.5.2025.

Stolz, A. (2025): Datenbasierte  
Resilienzbewertungen für Infrastruk-
turen – Methoden zur effizienten 
Resilienzsteigerung. Technologietag  
der Arnold IT Systems, Fraunhofer IPM, 
Fraunhofer EMI sowie des Instituts für  
Nachhaltige Technische Systeme der  
Universität Freiburg. Freiburg, 15.7.2025.

Stolz, A. (2025): Resilienz gegenüber 
Klimawandelfolgen – Bewertung der 
Wirtschaftlichkeit von Anpassungsmaß-
nahmen. Rosenheimer Fenstertage 2025 im 
Themenfeld »Nachhaltigkeit und Resilienz«. 
Rosenheim, 8.10.2025.

Stolz, A. (2025): Grundlagen dynami-
scher Tragfähigkeit von Fenstern und 
Fassaden bei Explosions- und weiteren 
dynamischen Belastungen. Fachschulung. 
Buchs, Schweiz, 14.10.2025.

Stolz, A. (2025): Fassaden effektiv  
baulich schützen gegen terroristische 
Anschläge – Fassade und Glas im 
Extrembereich. ift-Online-Expertentag 
Einbruchhemmung und Sicherheit, 
26.11.2025.

Straßburger, E.; Bauer, S. (2025): Mehr-
fachtreffersicherheit transparenter, 
geschotteter Panzerungen mit Spinell. 
26. Tagung – Schutz gegen IED und ballisti-
sche Bedrohung. Meppen, 7.5.2025.

Straßburger, E.; Bauer, S.; Hutzler, T. (2025): 
Experimental study of the ballistic 
resistance of transparent spinel against 
tungsten carbide core projectiles.  
34th International Symposium on Ballistics. 
Jacksonville, FL, USA, 21.5.2025.

Subrahmanya, S. (2025): Simulation of 
high-velocity impact onto a liquid filled 
container. 2025 Ansys EMEA Transportation 
Summit and International LS-DYNA  
Conference. München, 29.10.2025.

Seminar  
Presentations at the 
Fraunhofer EMI

Fischer, K. (2025): Bauteilverhalten und 
Druckstoßbelastung am Stoßrohr – 
praktische Anwendungsbeispiele und 
weiterführende Methoden. EMI-Haus- 
seminar. EMI Efringen-Kirchen, 10.7.2025.

Gutmann, F. (2025): Probevortrag  
Dissertation. Doktorandenseminar.  
EMI Freiburg, 21.1.2025.

Kappe, K. (2025): Optimierung 
von additiv gefertigten zellularen 
Gitterstrukturen auf der Meso- und 
Makroskala unter dynamischer Belas-
tung. Doktorandenseminar. EMI Freiburg, 
27.5.2025.

Kiefer, C.; Burtsche, J. (2025): 
Wertangebot schaffen und agile Inno-
vationsentwicklung. EMI-Hausseminar. 
EMI Efringen-Kirchen, 13.11.2025.

Niklas, W. (2025): EMI-Lasersicher-
heitstool – Ein Blick in die Entwicklung 
der Reflexionsmodelle. EMI-Hausseminar. 
EMI Efringen-Kirchen, 11.3.2025.

Rosin, J. (2025): Smart Coating for Blast 
Resistance – Kann eine Beschichtung 
mit Polyurea den Explosionsdruckwi-
derstand von Stahlbetonwandscheiben 
erhöhen? EMI-Hausseminar. EMI Freiburg, 
15.5.2025.

Stocchi, A. (2025): Performance assess-
ment of façade greening system under 
bast loads. EMI-Hausseminar. EMI Efringen-
Kirchen, 16.1.2025.

Courses Offered 
by the Carl Cranz 
Society

Straßburger, E. (2025): Endballistik  
kleinkalibriger Geschosse – Keramik für  
den ballistischen Schutz. Endballistik –  
Grundlagen und Anwendungen, VS 1.43. 
ISL, Saint Louis, France, 9.10.2025.

Courses at the 
Bundeswehr 
Education Center, 
Mannheim

Osterholz, J. (2025): Vortrag »Wirkeffekte 
von Hochenergie-Laserstrahlung« auf 
der Fachfortbildung Lasertechnik am 
BiZBw, 2.7.2025.

Lectures

Asa, P.; Neuhäuser, S.; Sakiko, N. (Winter-
semester 2024/25): Design-Build-Studio 
»Digital Design and Fabrication of 
Timber 2.0«. Vorlesung. TU Berlin.

Balle, F. (Wintersemester 2024/25): Light-
weight Design and Materials. Vorlesung.

Teaching
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Balle, F. (Wintersemester 2024/25): 
Materials Selection for Sustainable  
Engineering. Vorlesung und Übung.  
Albert-Ludwigs-Universität Freiburg.

Balle, F. (Wintersemester 2024/25):  
Werkstofftechnik und -prozesse.  
Vorlesung und Übung. Albert-Ludwigs-
Universität Freiburg.

Balle, F. (Sommersemester 2025): Nach-
haltige Materialien. Vorlesung und Übung. 
Albert-Ludwigs-Universität Freiburg.

Balle, F. (Sommersemester 2025):  
Studienseminar Sustainable Systems 
Engineering. Albert-Ludwigs-Universität 
Freiburg.

Balle, F. (Sommersemester 2025): Tech-
nische Funktionswerkstoffe. Vorlesung 
und Übung. Albert-Ludwigs-Universität 
Freiburg.

Ganzenmüller, G. (Wintersemester 2024/25 
und Wintersemester 2025/26): Grundlagen 
der mechanischen Werkstoffcha-
rakterisierung. Vorlesung und Übung. 
Albert-Ludwigs-Universität Freiburg.

Ganzenmüller, G. (Sommersemester 2025): 
Angewandte Finite Elemente für die 
Strukturmechanik. Vorlesung.  
Albert-Ludwigs-Universität Freiburg.

Häring, I. (Wintersemester 2024/25 und 
Wintersemester 2025/26): Quantification 
of Resilience. Vorlesung. Albert-Ludwigs-
Universität Freiburg.

Häring, I. (Wintersemester 2024/25 und 
Wintersemester 2025/26): Risikoanalyse 
und technische Sicherheit. Vorlesung. 
Hochschule Furtwangen.

Häring, I. (Sommersemester 2025):  
Functional Safety, Security and Sus-
tainability: Active Resilience. Vorlesung. 
Albert-Ludwigs-Universität Freiburg.

Harwick, W. (Sommersemester 2025): 
Werkstoffe. Vorlesung. DHBW Lörrach.

Hiermaier, S. (Wintersemester 2025/26): 
Dynamics of Materials. Vorlesung.  
Albert-Ludwigs-Universität Freiburg.

Hiermaier, S. (Sommersemester 2025): 
Grundlagen resilienter Systeme. Vor-
lesung. Albert-Ludwigs-Universität Freiburg.

Hiermaier, S.; Ganzenmüller, G. (Winter-
semester 2024/25 und Wintersemester 
2025/26): Physics of Failure. Vorlesung 
und Übung. Albert-Ludwigs-Universität 
Freiburg.

Hiermaier, S.; Schroven, K.; Ganzenmüller, 
G. (Wintersemester 2024/25 und Winter-
semester 2025/26): Fundamentals of 
Resilience. Vorlesung und Übung.  
Albert-Ludwigs-Universität Freiburg.

Imbert, M. (Wintersemester 2025/26): 
Composite Materials. Vorlesung.  
Albert-Ludwigs-Universität Freiburg.

Kilchert, S. (Wintersemester 2024/25 und 
Wintersemester 2025/26): Material Life 
Cycles. Vorlesung. Albert-Ludwigs-Uni-
versität Freiburg.

Kilchert, S.; Hiermaier, S. (Wintersemester 
2024/25 und Wintersemester 2025/26): 
Lebenszyklusanalyse. Vorlesung.  
Albert-Ludwigs-Universität Freiburg.

Kilchert, S.; Hiermaier, S. (Sommersemester 
2025): Material Flow Analysis. Vorlesung. 
Albert-Ludwigs-Universität Freiburg.

Lickert, B. (Sommersemester 2025): 
Resilience of Supply Networks. Übung. 
Albert-Ludwigs-Universität Freiburg.

Matura, P.; Hiermaier, S. (Wintersemester 
2024/25 und Wintersemester 2025/26): 
Kontinuumsmechanik. Vorlesung.  
Albert-Ludwigs-Universität Freiburg.

May, M. (Wintersemester 2025/26): 
Composite Manufacturing. Seminar. 
Universität Stuttgart.

May, M. (Wintersemester 2025/26): 
Composite Modeling and Simulation. 
Vorlesung. Universität Stuttgart.

May, M. (Sommersemester 2025 und 
Wintersemester 2025/26): Doktoranden-
seminar. Universität Stuttgart.

May, M. (Wintersemester 2025/26): 
Dynamic Behavior of Materials and 
Structures. Seminar. German University 
Cairo.

May, M. (Sommersemester 2025):  
Fatigue in Composites. Vorlesung.  
Universität Stuttgart.

May, M. (Wintersemester 2025/26):  
Fertigungstechnik und Bauweisen  
der Leichtbaukonstruktion. Vorlesung. 
Universität Stuttgart.

May, M. (Sommersemester 2025 und 
Wintersemester 2025/26): FVK-Kenn-
wertermittlung für die numerische 
Simulation. Seminar. Universität Stuttgart.

Osterholz, J. (Sommersemester 2025): 
High-Energy Density Physics. Vorlesung. 
Heinrich-Heine-Universität Düsseldorf.

Ramin, M. von (Sommersemester 2025): 
Bauliche Prävention im Bevölkerungs-
schutz. Vorlesung. Universität Bonn.

Riedel, W. (Wintersemester 2024/25 und 
Wintersemester 2025/26): Schutz baulicher 
Infrastrukturen. Hochschule Furtwangen.

Sauer, M. (Wintertrimester 2025):  
Hochdynamik: Laborpraktikum. Übung. 
Universität der Bundeswehr München.

Sauer, M. (Wintertrimester 2025):  
Hochdynamik: Materialcharakte-
risierung. Vorlesung. Universität der 
Bundeswehr München.

Sauer, M. (Wintertrimester 2025):  
Hochdynamik: Numerische Simulation. 
Vorlesung. Universität der Bundeswehr 
München.

Schäfer, F. (Wintersemester 2024/25 und 
Wintersemester 2025/26): Shock Waves  
in Rocks II. Vorlesung. Albert-Ludwigs-
Universität Freiburg.

Schäfer, F. (Sommersemester 2025):  
hock Waves in Rocks I. Vorlesung.  
Albert-Ludwigs-Universität Freiburg.



Publications, Lectures, Academic Exchange      121

    

Schroven, K.; Rinnert, T. (Wintersemester 
2025/26): Fundamentals of Resilience 
Engineering. Übung. Albert-Ludwigs-
Universität Freiburg.

Stolz, A. (Wintersemester 2024/25 und 
Wintersemester 2025/26): Strukturelle 
Sicherheit. Vorlesung. Albert-Ludwigs-
Universität Freiburg.

Stolz, A. (Sommersemester 2025):  
Design and Monitoring of Large Urban 
Infrastructures. Vorlesung. Albert-Ludwigs-
Universität Freiburg.

Stolz, A. (Sommersemester 2025):  
Resilience of Supply Networks. Vorle-
sung. Albert-Ludwigs-Universität Freiburg.

Visiting Scholars

Berton Jordan, 13.10.2025–31.10.2025. 
CEA Grenoble.

Chino Margherita, 16.8.2025–15.8.2028. 
Inatech.

Hagen Dreßler, 01.6.2023–28.2.2026. 
Inatech.

Nerulli Varun, 1.10.2024–31.3.2025.  
Albert-Ludwigs-Universität Freiburg.

Sho Ikeda, 1.4.2024–31.3.2025.

Doctoral Dissertations

Brailovsky, P. (2025): Circular Production 
Strategies and Sustainable Design  
Criteria in PV Manufacturing. Disser-
tation. Albert-Ludwigs-Universität Freiburg.

Gutmann, F. (2025): Advancements in 
Miniaturizing Structures Accurately 
Using Standard LPBF: A Study on 
Non-Assembly Pin Joints. Dissertation. 
Albert-Ludwigs-Universität Freiburg.

Jakkula, P. (2025): Novel Experimen-
tal Split-Hopkinson Techniques for 
Characterising Strain Rate Effects and 
Thermomechanical Behaviour. Disser-
tation. Albert-Ludwigs-Universität Freiburg.

Li, J. (2025): Ultraschallschweißen  
von Al/Cu-Verbindungen: Bindungs-
bildung, Sonotrodenverschleiß und  
ihre Wechselwirkungen. Dissertation.  
Albert-Ludwigs-Universität Freiburg.

Pfaff, A. (2025): Graded Steel Micro- 
structures by Laser Powder Bed Fusion 
for Increased Material Efficiency. Disser-
tation. Albert-Ludwigs-Universität Freiburg.

Premanand, A. (2025): Ultrasonic Fatigue 
of Polymer Composites: Self-Heating 
and Damage Characterization Under 
Cyclic Three-Point Bending. Dissertation. 
Albert-Ludwigs-Universität Freiburg.

Ragupathi, B. (2025): Value-Retention  
of Thermoplastic Fiber-Reinforced 
Composites by Ultrasonic-Assisted Sepa-
ration and Reconsolidation. Dissertation.  
Albert-Ludwigs-Universität Freiburg.

Bachelor’s and 
Master’s theses

Aubynn, A. (2025): Sekundärschäden und 
Wasserinfiltration durch Hochwasser-
belastung von Gebäuden. Masterarbeit. 
Bericht EMI_2025_034-A. TU Berlin.

Böhler, M. (2025): Augmentation,  
calibration and validation of a fast and 
efficient urban heating model. Master 
Thesis. Albert-Ludwigs-Universität Freiburg.

Buchfink, S. (2025): Entwicklung eines 
Schnittstellenemulators zum Test von 
Raumfahrtkomponenten. Bachelorarbeit. 
Bericht EMI_2025_098-A. Albert-Ludwigs-
Universität Freiburg.

Chimbalkar, U. (2025): Numeri-
cal and Monte Carlo modelling of 
scaling Markov models to control 

state space explosion. Master Thesis. 
Bericht EMI_2025_026-A. Hochschule 
Ravensburg-Weingarten.

Danzeisen, D. (2025): Realitätsnahe 
Simulation der Regenerosion für 
Luftfahrtanwendungen. Bachelorarbeit. 
Bericht EMI_2025_088-A. DHBW Lörrach.

Eisele, D. (2025): Softwareentwicklung 
im Bereich Webanwendung: Anforde-
rungsanalyse, Datenmodellierung und 
Deployment-Strategien. Bachelorarbeit. 
Bericht EMI_2025_084-A. DHBW Lörrach.

Franz, J. (2025): Stability assessment 
of the interconnected power system 
in continental Europe using dynamic 
RMS simulation. Master Thesis. Bericht 
EMI_2025_046-A. Albert-Ludwigs- 
Universität Freiburg.

Gaßmann, H. (2025): Metric-based evalu-
ation of Frama-C formal SIL 4 software 
verification in comparison with informal 
methods in the railway domain. Master 
Thesis. Albert-Ludwigs-Universität Freiburg.

Gröninger, K. (2025): Trennungs- 
basiertes mechanisches Recycling von  
CFK-Windradrotorblatt-Material zur 
Rückgewinnung von Lamellen. Master- 
arbeit. Bericht EMI_2025_130-A. West-
fälische Hochschule.

Heep, T. (2025): Transfer learning to 
improve convolutional neural network 
robustness for crack segmentation  
in glass and ceramics CT imaging.  
Master Thesis. Bericht EMI_2025_092-A.  
Albert-Ludwigs-Universität Freiburg.

Hücksteadt, N. (2025): Einfluss der  
Straßenbeleuchtung auf die Sichtbarkeit 
im urbanen Raum – Simulationen mit 
3D-Stadtmodellen. Masterarbeit.  
Bericht EMI_2025_029-A. TU Berlin.

Kloos, J. (2025): KI-unterstützte Vorher-
sage von Fahrzeugbewegungen in 
urbanen Verkehrsräumen, basierend 
auf Trajektorien- und Umgebungsdaten. 
Bachelorarbeit. Bericht EMI_2025_074-A. 
DHBW Lörrach.
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Krause, C. (2025): Experimentelle 
und simulative Untersuchung der 
laserunterstützten Pyrolyse von 
carbonfaserverstärkten Kunststoffen. 
Bachelorarbeit. Bericht EMI_2025_083-A. 
DHBW Lörrach.

Kumar, A. (2025): Implementation of 
a turbulence model into the APOLLO 
blastsimulator CFD code. Master Thesis. 
Bericht EMI_2025_030-A. TU München.

Maasberg, E. (2025): Erweiterte 
Auswertung von Planar-Platten-Impakt-
Versuchen. Masterarbeit. Universität der 
Bundeswehr München.

Mallissery Manyan, U. P. (2025): Hard-
ware design and implementation of 
a modular interface for a distributed 
high-performance satellite onboard 
computer. Master Thesis. Julius-Maximili-
ans-Universität Würzburg.

Menon, A. (2025): Simulating mechani-
cal behavior of POM samples during 
laser irradiation. Master Thesis. Bericht 
EMI_2025_020-A. RWTH Aachen.

Murali, K. (2025): AI-driven parame-
trization of a material model for 
normalized C45 steel under wide range 
of strain rates - Inverse optimization of 
Johnson-Cook constitutive and failure 
material model. Master Thesis. Bericht 
EMI_2025_063-A. Albert-Ludwigs-Universi-
tät Freiburg.

Prabu, V. (2025): Comparative analysis of 
different architectures in machine lear-
ning and deep learning for time series 
prediction of vehicle crash parameters. 
Master Thesis. Bericht EMI_2025_091-A. 
RWTH Aachen.

Putra, G. A. (2025): Fragility studies 
towards readying the german gas grid 
for future hydrogen expansion. Master 
Thesis. Albert-Ludwigs-Universität Freiburg.

Qalaji, M. (2025): Utilizing causal models 
to identify key factors influencing failu-
res in production environments. Master 
Thesis. Albert-Ludwigs-Universität Freiburg.

Sagel, M. (2025): Regressionsanalyse 
zwischen kommunalen Charakteristika 
und zeitbasierten Resilienzindikatoren 
der Covid-19-Pandemie. Bachelorarbeit. 
Albert-Ludwigs-Universität Freiburg.

Saka, S. (2025): Design and development 
of a dual redundant ethernet switch for 
new space applications using commer-
cial off the shelf components. Master 
Thesis. Albert-Ludwigs-Universität Freiburg.

Sanipai, L. K. (2025): Coupled thermal-
structural analysis of wafer carrier and 
bolted plate assemblies for preload 
loss and stress evaluation. Master Thesis. 
Albert-Ludwigs-Universität Freiburg.

Schmitt, S. (2025): Untersuchung des 
Einflusses von Nachbehandlungsver-
fahren auf die Mikrostruktur und die 
resultierenden mechanischen Eigen-
schaften bei FDM-gedrucktem PLA. 
Masterarbeit. Bericht EMI_2025_018-A. 
Albert-Ludwigs-Universität Freiburg.

Stahl, P. (2025): Aufbau, Kalibra-
tion und Programmierung einer 
Zweikanal-Infrarotkamera für 
emissionsgradunabhängige Tempera-
turmessungen. Bachelorarbeit. Bericht 
EMI_2025_102-A. DHBW Mannheim.

Sung, T. (2025): A statistical index- 
based approach to assessing flood  
resilience in Germany. Master Thesis.  
Bericht EMI_2025_051-A. Albert-Ludwigs-
Universität Freiburg.

Tahiroglu, M. C. (2025): Influence of 
component aging and failure on the 
power grid resilience. Master Thesis. 
Bericht EMI_2025_033-A. Albert-Ludwigs-
Universität Freiburg.

Thenhausen, K. (2025): Simulating cyber 
resilience in energy SCADA systems: 
a vulnerability-centric approach to 
assessing operational impact and 
mitigation effectiveness (Resilienz von 
SCADA-gesteuerten Energiesystemen: 
Ein schwachstellenbasierter Ansatz zur 
Simulation von Angriffen und Evaluie-
rung von Gegenmaßnahmen).  
Master Thesis. Bericht EMI_2025-082-A.  
Universität Potsdam.

Thur, D. (2025): Design für das Recycling 
von gewickelten Faserverbundstruk-
turen durch die Integration von 
expandierenden Partikeln. Masterarbeit. 
Bericht EMI_2025_123-A. Universität 
Stuttgart.

Varma, S. (2025): Determining socio-
economic resilience to flood events 
using machine learning. Master Thesis. 
Bericht EMI_2025_047-A. THWS Würzburg 
Steinfurt.

Varun, N. (2025): Behaviour replication  
of Markov chains using deep learning 
for reliability analysis of analysis of 
autonomous cars. Master Thesis.  
Albert-Ludwigs-Universität Freiburg.

Widmaier, J. (2025): Numerische Unter-
suchungen von Drohneneinschlägen 
auf Gebäudeverglasungen. Masterar-
beit. Bericht EMI_2025_128-A. Universität 
Stuttgart.

Workshops and 
Events

BKA Workshop: Jürgen Herrmann, 
Projektergebnisse »HamsTeR«,  
»Schaffung einer experimentellen 
Datenbasis zur Abschätzung des  
Gefahrenpotentials – Additive Ferti-
gung von 3D-gedruckten Waffenteilen« 
(2025). Wiesbaden, 13.2.2025.

PA Meeting »High Explosive Reactivity and 
Sensitivity for Harsh Environment« (HERSHE) 
(2025). Freiburg, 08.07.2025.

Speed-Dating »Nachhaltige und resiliente 
Stromversorgung« des Leistungszentrums 
Nachhaltigkeit (2025). Freiburg, 19.11.2025.

Abschlussevent EU-Projekt DYNAMO (2025). 
Waterloo, Belgium, 16.12.2025.
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Patents

Heine, A. (2025): Explosive 
Schutzpanzerung mit steuerbarer Flug-
plattengeschwindigkeit am 08.10.2025. 
Anmeldenr: 25168610. Veröffentlichungsnr.: 
EP000004628831A1.

Heine, A. (2025): Explosive 
Schutzpanzerung mit steuerbarer Flug-
plattengeschwindigkeit am 09.10.2025. 
Anmeldenr: 102024001096. Veröffentli-
chungsnr.: DE 10 2024 001 096 A1.

Imbert, M.; Lück, M. (2025): Method and 
apparatus for detaching a fiber layer 
from a multilayer fiber composite 
material am 29.10.2025. Anmeldenr: 
22181631.7. Veröffentlichungsnr.: EP 4 299 
269 B1.

Rosin, J.; Delleske, C.; Lüttner, F. (2025): 
Method and apparatus for indication 
the presence of a buried person in a 
building after a collapse of the buil-
ding am 01.10.2025. Veröffentlichungsnr.: 
EP4036885A1.

Awards and Honors

Pfaff, A.: Best Poster Award Fraun-
hofer Direct Digital Manufacturing 
Conference DDMC, Berlin: »Optimizing 
Kinetic Energy Absorbers by Additive 
Manufacturing«.

Evaluated Research  
of Excellence

Boljen, M.: Mitglied Fraunhofer-Netzwerk 
»Numerische Simulation«.

Fehling-Kaschek, M.; Lüttner, F.: Member  
of the P.E.A.R.S. Working group.

Heine, A.: Scientific Committee, Light-
Weight Armour for Defence & Security, 
LWAG; Scientific Committee, AUXDE-
FENSE; Editorial Advisory Board, 
International Journal of Impact Engi-
neering, IJIE.

Jenerowicz, M.: Mitglied in der Arbeits-
gruppe »Surrogat zur technischen 
Untersuchung von Letalitätsgrenzen« 
des WTD 52 GF 320; Deutscher Dele-
gierter für die NATO Non-Lethal Kinetic 
Energy ToE Working Group; Mitglied 
EWG – European Working Group on 
Non-Lethal Weapons.

May, M.: AIAATechnical Committee  
Survivability; Member AIAA Inter- 
national Working Group; Member 
Governing Board Clean Aviation;  
Vertreter der europäischen RTOs 
Fraunhofer Programm Management 
Team Clean Aviation; Associate Editor 
»Journal of Dynamic behavior of Mate-
rials«; Scientific Committee »COMPTEST 
2025, 12th International Conference on 
Composite Testing and Model identifica-
tion«; Scientific Committee »Composites 
2025, 10th Thematic Conference on the 
Mechanical Response of Composites«.

Meyer, R.: Program Committee »Social 
Simulation Conference (SSC 2025)«; 
Program Committee »26th International 
Workshop on Multi-Agent-Based Simu-
lation (MABS 2025)«; Editorial Board 
»Review of Artificial Societies and Social 
Simulation (RofASSS)«;

Pilous, N.; Lang, B.: Mitarbeiter DIN NA 
140-00-20-06 UA »Elektromagnetische 
Verträglichkeit; EMV von Anzünd- und 
Zündmitteln«.

Putzar, R.: Repräsentant des Fraunhofer 
Ernst-Mach-Instituts in der Aeroballistic 
Range Association (ARA); Secretary der 
Aeroballistics Range Association (ARA) 
(bis Oktober 2025).

Ramin, M. von: DGEB – Deutsche Gesell-
schaft für Erdbebeningenieurwesen und 
Baudynamik e.V.,;Mitglied in der »Euro-
pean Commission expert group ‘Fighting 
Crime and Terrorism, including Resilient 
Infrastructure’ for the Community for 
European Research and Innovation for 
Security (CERIS)«; Mitglied im Editorial 
Board »International Journal of Protec-
tive Structures«; Deutscher Delegierter 
für die NATO PFP(AC/326-SG/C) AASTP-4 
Custodian Working Group; Mitglied 
OSZE Expert Roster »Vulnerable Target 
Protection«; Vertreter des EMI in der 
Global Alliance of Disaster Research 
Institutes (GADRI); Programmkomitee 
Future Security 2025.

Rosin, J.: Europäischer Normenausschuss 
CEN/TC 265/WG 10; Normenausschuss 
NA 104 DIN Standards Committee Tank 
Installations (NATank); Mitglied DGEB –  
Deutsche Gesellschaft für Erdbeben- 
ingenieurwesen und Baudynamik e.V.

Ruiz Ripoll, M. L.: Grupo Español de la 
Fractura (GEF); European Structural 
Integrity Society (ESIS).

Sommer, T.; Nau, S.: Gäste DIN NA 
140-00-20-06 UA »Elektromagnetische 
Verträglichkeit; EMV von Anzünd- und 
Zündmitteln«

Stolz, A.: Mitglied des Transport Research 
Boards (TRB) im AMR 10 Standing 
Committee on Critical Transportation 
Infrastructure Protection; Mitglied 
DGEB – Deutsche Gesellschaft für 
Erdbebeningenieurwesen und Baudy-
namik; Mitglied DKKV – Deutsches 
Komitee Katastrophenvorsorge e.V.; 
Mitglied ASW-BW – Allianz für Sicherheit 
in der Wirtschaft Baden-Württemberg e.V.; 
Mitglied VSW Bundesverband – Verband für 
Sicherheit in der Wirtschaft Bundesverband 
e.V.; Mitglied DIN – Deutsches Institut für 
Normung e.V.

Patents, Awards, Research Excellence
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Early Impact Tests

The photo likely shows one of the first—
possibly even the very first—impact systems  
at Fraunhofer EMI. The upright impact  
chamber suggests that the photo was taken  
in the 1970s—a time when the first X-ray 
images were also being taken.

Do you know more about the photo or  
the facility? We welcome your feedback:  
info@emi.fraunhofer.de.

Image: © Fraunhofer EMI
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Locations:
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