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◼ 72 institutes

◼ 26 648 employees

◼ Budget: 2.551 Mio. €
contract research: 2.168 Mio. €
(industry 35 %)

◼ patent application: 612
active patent families: 7011*

◼ license agreements: 2515
royalty income: 110 Mio. €

◼ 30 Spin-Offs in 2017

Status 2018

*2017
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Technological Milestones – Innovations
by Fraunhofer

Fraunhofer Battery Alliance
Technologies & Milestones

Oscillation Laser 
Welding

for safe electric
contacting of battery
cells

 ultra fast and low
energy input

EV Battery module

with automotive-
qualified 3 Ah-18650-
Cells

 high energy density
(160 Wh/kg), low-cost
electronic for
monitoring

Lithium-Booster-
Battery Modul

with 12 high-power 
cells and integrated
electronic

 high rate capability
with high safety by a 
proprietary ceramic
separator

Fraunhofer ISIT / IIS

Fraunhofer IISB

Fraunhofer ILT

◼ Within the Fraunhofer Battery Alliance, experienced project 

teams work at 20 institutes with more than 300 employees

◼ Extensive experience in a wide variety of technologies, from 

state-of-the-art (lithium-ion, lithium-polymer, ...) to next-

generation (lithium-sulfur, solid-state, ...)

◼ Additional competencies by embedding in the respective 

institute background, e.g. more than 3,000 employees in 

electronics research
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Fraunhofer Battery Alliance
Competencies

Material Research & Recycling
Synthesis of electrode materials, current collector and particle 
modifications, development of electrolytes and separators, 
separation processes, ...

Cell Production
Electrode production, cell assembly, cell characterization, 
digitized battery production, Industry 4.0, ...

System Design & Integration
Packaging and cell design, module development, battery 
management systems, prototype battery manufacturing, 
vehicle integration, ...

Testing & Evaluation
Electrical and mechanical characterization, functional tests, 
transport and storage tests, safety and abuse tests, ...

Simulation & Modeling
Accompanying simulations across all stages of the value chain, 
from quantum chemical to structural mechanical simulations

Studies & Roadmaps
Monitoring on technology & market developments, national 
roadmapping for strategic support of science, economy, politics

../../Presentations/generalBatteryPresentation/BEST_GeoDict2Geometry_longRun2.avi
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Fraunhofer Battery Alliance
European Battery Cell Production

Press release: The target is to supply around 30 percent of the global demand for battery cells from German and
European production by the year 2030. To this end, the BMWi will provide 1 billion euros by 2021 for the
promotion of battery cell production in Europe.

German Federal Ministry for 
Economic Affairs and Energy
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Fraunhofer Battery Alliance
Cell Production Capacities for LIB for EV/ESS Applications (w/o 3C)

Annual Demand Lithium-Ion Cells Production Capacities 2019 / 2025 worldwide

source: Bloomberg
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Fraunhofer Battery Alliance
Cell Production Capacities for LIB for EV/ESS Applications (w/o 3C)
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Fraunhofer Battery Alliance
Cell Production Capacities for LIB for EV/ESS Applications (w/o 3C)

Capacity vs. demand (sales)
Production capacities in year t roughly 
match the demand in year t + 114%
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Production capacities by cell producer (2018) - 276 GWh 
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also includes expansion for established players (e.g., CATL at 100 GWh, 
Panasonic at locations EU, CN, etc.), and also new players (Northvolt, etc.) 
are considered
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Fraunhofer Battery Alliance
Cell Production Capacities for LIB for EV/ESS Applications (w/o 3C)

C. Neef, A.Thielmann, Battery markets and technology offer - a European perspective, www.eurobat.org/images/3_ISI_-_EUROBAT-2018_v6.pdf

established players (without extended 
expansion scenarios and without new 
players)

China
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Fraunhofer Battery Alliance
Cell Production in Europe

◼ Northvolt (Sweden, 2020, 8 GWh, 32 GWh/a from 2024)

◼ CATL (Germany, 2021, 14 GWh, 60 GWh/a from 2026)

◼ LG Chem (Poland, 2018, 6 GWh, planned 70 GWh)

◼ Samsung SDI (Hungary, 2016, 3 GWh, from 20 GWh)

◼ SK Innovation (2 facilities in Hungary, from 2019/20, ca. 8 GWh)
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Fraunhofer Battery Alliance
Cell Production @ Fraunhofer

◼ electrode manufacturing

◼ Optimization of material properties

◼ Development of new economic technologies

◼ cell assembly

◼ New laser processes for cell production

◼ Cell production of new battery chemistries

◼ cell characterization

◼ Electrochemical characterization

◼ Post-mortem analyzes, investigation of degradation and 
aging mechanisms

◼ simulation, roadmaps

◼ Simulation and Modeling Cell Design and Process 
Engineering

◼ Cost considerations, and cell manufacturing models

◼ Market studies, roadmaps
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Fraunhofer Battery Alliance
Cell Production @ Fraunhofer ISIT

Pilot line cell manufacturing

Direct-coated, lamination-capable ISIT separator
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Fraunhofer Battery Alliance
Cell Production @ Fraunhofer ISC

Flexible laboratory cell manufacturing



© Fraunhofer Allianz Batterien 

Fraunhofer Battery Alliance
Cell Production @ Fraunhofer IKTS

Application center for battery technology Pleißa

◼ 1800 m² battery technical center with ThyssenKrupp System Engineering with electrode 
coating (15 m coating, 10 m drying, incl. IR module, 0.1-10 m/min
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Fraunhofer Battery Alliance
Cell Production @ Fraunhofer IPA

Production research lithium-ion batteries

manufacturing concepts

◼ Process design for the automated assembly of very thin 
substrates

◼ Process data evaluation and monitoring of significant 
steps

◼ Technical cleanliness: CO2 cleaning, grazing light 
inspection

◼ Flexible parameterization of pilot plants with 
“StationViewer”
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Fraunhofer Battery Alliance
Cell Production @ IWS

Production of lithium-sulfur pouch cells

◼ Integrated system with dry coating of cathodes and automated stacking system
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Fraunhofer Battery Alliance
Cell Production

◼ Benefit

◼ Generation of the basis for a superior cell production

◼ Flexibilization of production technologies for shortened introduction of material 
innovations (Gen. 3a, 3b)

◼ Challenges

◼ Cost reduction, development of sustainable production processes

◼ Development of modular, combinable production facilities

◼ inline quality control and data processing to reduce rejects

◼ Standardized production interfaces, consistent data transfer to Industry 4.0

◼ Increasing the material, energy and time efficiency of the cell production steps
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Fraunhofer Battery Alliance
Cell Production

Technical Approach

◼ Material efficiency: optimized material synthesis and processing, 
continuous mixing processes, ...

◼ Energy efficiency: water-based or solvent-free electrode coating, 
energy savings (up to approx. 50%) by replacing ovens with diode 
lasers, ...

◼ Time efficiency: Ultrafast handling of electrodes, direct coating of 
separators, fast inline quality monitoring, Big Data processing, self-
monitoring / readjusting procedures (Industry 4.0), inline repair 
concepts, rapid cell testing, ...

Elektrodenherstellung für Lithium-Ionen-
Batterien im Technikumsmaßstab

Thermographische inline-Überwachung
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Fraunhofer Battery Alliance
Forschungsfertigung Batteriezelle FFB

German Federal Ministry of 
Education and Research
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Fraunhofer Battery Alliance
Forschungsfertigung Batteriezelle FFB

Tasks, goals, effects

◼ Enabling of a large-scale production of LIB cells (costs, quality, 
speed, process reliability).

◼ Flexibilization / modularization of production equipment

◼ Pilot production of new cell formats in large numbers

◼ Integration of innovation modules for novel processes and / or 
new cell generations

◼ Development of innovative future-oriented and sustainable 
factory and plant concepts to increase resource efficiency 
(energy, air quality, rejects, efficiency, personnel intensity)

◼ Training of experts for cell production on engineering and shop 
floor level

FFB
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Fraunhofer Battery Alliance
Forschungsfertigung Batteriezelle FFB



© Fraunhofer Allianz Batterien 

Fraunhofer Battery Alliance
Forschungsfertigung Batteriezelle FFB

German Federal Ministry of 
Education and Research


