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Facts and Figures 2024
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332 Employes at LBF

29 Employes at Technical 
University Darmstadt

70 Work in international expert 
comittees and panels

8 New Patents

86 Scientific publications

29 Academic degrees 

25 Lectures
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Reliability and Safety along the value-chain
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Reliability Design:

◼ Development of methods for the numerical and experimental design and assurance service life of materials, components, systems

◼ Operational strength and system reliability evaluations considering combined multi-physical loads

Circular Economy:

◼ Development of high-performance polymers by additivation to define the properties of (recycled) material

◼ Development of bioadditives and biopolymers as substitutes for commercial systems

◼ Design of sustainable, recyclable lightweight solutions 

Energy / Future Mobility:

◼ NVH design of electrically powered vehicles

◼ Multiphysical simulation and validation of energy storage and fuel cell systems

◼ Electric storage concepts, e.g., for bicycles, drones, and other modes of transportation

Digitalisation
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◼ Safety regulations: 
Compliance with safety standards and regulations to minimise the risk of fire or other hazards

◼ Shock and vibration resistance:
Protecting the battery from mechanical impacts and vibrations 

◼ Resistance:
Use of materials that are resistant to environmental factors such as moisture and chemicals 

◼ Thermal management:
Ensuring that the battery operates at optimal temperatures 

◼ Weight:
As light as possible and robust enough to protect the battery

◼ Space constraints:
Housing design must fit into the limited space available in a vehicle 

◼ Sustainability:
In future, the housing must contain recycled materials

◼ Cost:
Cost-effective housing is essential

Battery-Systems for E-Mobility
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◼ Reducing the energy consumption for 
comfort and component cooling as 
well as traction to increasing the 
driving range of electric vehicles. 

◼ The technologies developed have 
been virtually tested as well as 
implemented in a Fiat 500e 
Demonstrator Car

◼ Part LBF:  Battery as Thermal Storage

◼ First development of 
thermoplastic based battery 
housing

◼ Development and integration of 
phase-change-materials

EU-Project OPTEMUS
Optimized Energy Management and Use
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Lightweight Composite Battery Housing

Novel manufacturing method:
In-Situ FRTP Sandwich Moulding

▪ Combination of foam injection moulding with 
overmoulding technology 

▪ Overmoulding

▪ Welding of core and facesheets

▪ Without preheating

▪ Foam Injection Moulding

▪ Generation of the foam core

▪ Reduction of weight
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◼ Design of a novel and modular battery system with 
higher-energy density (in weight) up to 20%;

◼ Development of mass producible innovative and 
integrated design solutions 

◼ Definition of new test methodologies and procedures 
to evaluate reliability, safety and lifetime

◼ Demonstration of GHOST solutions in two 
demonstrators (BEV bus and Fiat 500)

EU-Project GHOST
Integrated and Physically Optimised Battery System for Plug-in Vehicles Technologies
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Lightweight Composite Battery Housing
Testing

◼ Development of acceleration tests on 
LBF-testing facility

◼ Combined acceleration and vibrations in 
all directions

◼ Successful testing under full electric load 
including cooling
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Lightweight Composite Battery Housing
Flame resistance
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◼ Development of modular battery pack, with 
excellent internal thermal conductivity 
properties, a refrigerant cooling system and 
a PCM based thermal storage system (heat 
buffer) 

◼ Development of an advanced battery 
thermal management system (BTMS), to 
prevent overheating (and battery 
degradation) due to fast charging.

◼ Integration, assembly and manufacturing 
and bench testing of the developed 
compact battery system

◼ Demonstration and validation of the battery 
system using a Fiat Doblo

EU-Project SELFIE
Self-sustained and Smart Battery Thermal Management Solutions for Battery Electric Vehicles
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◼ SEABAT apply a modular approach, 
with the aim to reduce component 
costs (battery, convertor) so that 
unique ship designs can profit 
from economies of scale by using 
standardised low-cost modular 
components

◼ In SEABAT existing commercial 
battery cells are used, the concept 
will be suitable for future battery 
generations and high-power 
components that may have higher 
power densities or are based on 
different chemistries.

EU-Project Seabat
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Contact
—

Dr.-Ing. Christian Beinert

Head of Department Polymer Processing and Component Design

Fraunhofer Institute 

for Structural Durability and System Reliability LBF

Schlossgartenstr. 6

64289 Darmstadt, Germany

Phone: +49 6151 705-8735

Christian.Beinert@lbf.fraunhofer.de


	Vortrag
	Folie 1
	Folie 2: Fraunhofer LBF
	Folie 3: Fraunhofer LBF
	Folie 4: Battery-Systems for E-Mobility 
	Folie 5: EU-Project OPTEMUS Optimized Energy Management and Use
	Folie 6: Lightweight Composite Battery Housing 
	Folie 7: EU-Project GHOST Integrated and Physically Optimised Battery System for Plug-in Vehicles Technologies
	Folie 8: Lightweight Composite Battery Housing Testing
	Folie 9: Lightweight Composite Battery Housing Flame resistance
	Folie 10: Lightweight Composite Battery Housing Carbon Footprint
	Folie 11: EU-Project SELFIE Self-sustained and Smart Battery Thermal Management Solutions for Battery Electric Vehicles
	Folie 12: EU-Project Seabat 
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17


