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ARENA2036

Active Research Environment for the Next Generation of Automobiles

Agile production and lightweight construction for electric mobility

Max Hossfeld, Peter Froeschle
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Targets of ARENA2036

ARENA?2036

Ateer Resea chEwirzorwol Toe lhe Next Geossaleno ol Aulocclbées ¢ 2006

ARENA2036 is the internationally leading research campus, where excellent partners in scientific and
industrial research focus on production and lightweight engineering in the context of Industry 4.0.

« Development of ¢isruptive projects & Innovations * Interdisciplinary cluster of excellent partnars « Campus concept with shared, praject and
a whale new thinking of mabiity and its craation a }’m;f’a‘"’e' met;hamcal ‘;’ ancraft engineering, [T, SCIance spaces
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o toproduction, from design ta recycling Establishing a nev collabovation platform aays a vieok
ARENA2036 building Leading technology enterprises and research Multi-material lightweight design
Institutes as pariners and value chaln systems
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ARENA2036 - Germany’s Largest Research Factory

ARENA2036 Bullding

Research space of about 10.000 m?

Up to 160 fultime employees

1 year construction time

Funded with more than € 30 Mio. of state- and EU-Funding (EFRE}
Build on the campus of the University of Stuttgart

Cutting edge building tachnology

Concepts of cooperation

Presenter Peter Froeschle, ARENA2036 e.V.

Industry and research institutas develop products and production together
Flexible environment for a hardware-based knowledge work of the future
Short distances and fast loops for agile development processes
Interdisciplinary transfer of knowledge for the employees of the future
Modem, attractive and model-like working environment for the Factory 4.0
Versatile and adaptable infrastructure



The ARENA2036-Vision BO

The demand for sustainab lity and ind viduality radically changes the products and the production environment
of tomorrow. ARENA2036 focuseson two res2arch fields

Mobility2036: Production2036:

« Muls-Material lightweight design by way of « Versatile production

funcenal inlsgration = ndusty 4.0 research and implementaton
» New malerials and joning technologies « dumansin the factory of the future
» Contisuous digitalizaion of all parts and processes « Micro-factories

« New concepts for autonomous and crashless cars
Industry 4.0 from development to production

Automobile research meets the demand of the mobilty of the future — but not only. Besides mobility itself, its whole creation is abott to be changed.
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Initial Projects — Content and Partners 30

Mobility2036 Production2036
Intelligent lightweight construction Digitsl production: new materials Froguction of the future Creativity, cooperamion, transfer o
with functional integration (Le Fu) and processes (DigitPro) (ForschFab) skills (Khoch3)
Materiak and Design Sinulaton and Digital Prototype Production and Research Factory New types of Cooperation
Weight reduction by means of Reduction of the simulation time and Adaptability of production Craativity-1ncusad work anvirnnmant
furctionalintegraton and new ma%rials weight - 50% faster simclations and 10°% Setup of new revoluionary procuction innovative, interdisciplinary, and
New manufacturing methods of lighter designs .by.way of mproved concepls inferinsitutonal cooperation model
lightweight companents component optimization Hybrid production concept Innovative approach forthe transfer of
Cast reduction by means of a decrease COSt savings by way of Computer Aded  Adaptaion of lijhtweightand skills
oflogissics and installation costsandby  Manufacuring (CAM): faster development manufacturing rocesses to projuction
reducing the numberof pars process, fewer scrap parts, prolotypes,  related requirements
and developmentioops Innovative robots as agile basic
components
. DAIMLER MF 5?!"“ . .
. i! BOSCH W s sengen e . 0 BOSCH  ggm
E ._.,,,__f,*z Nl UAIMLER #;’. e W rrautoter Tl Fraunhofer

The projects in the value chain are interlinked to increase the learning speed and to reduce research time, This research area offers an excellent

basis for new ideas and projects.
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LeiFu - Lightweight Design with Functional Integration

Vision: Integration of several functionalities in existing automotive parts and manufacturing processes

CFK-Sandwich Printed Active Heat Control

= Improving mechanical properties = Temperature control of the battery
= Thermal Isolation

Flexible Fuel Tank

« New load paths based on an
integrated fuel tank

HV-Battery

« Partly integrated battery casing
= Integrative HV-battery module with
cooling and heating function

Integrated Sensor Technology for
Condition Monitoring

« Fiber-based temperature and Inductive Charging Unit

humidity monitoring « Textile loading coil with integrated damage
= PVDF-fiber sensoring
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ForschFab - The Agile Production of the Future Automobile e

Vision: Continuous production at optimal operating point due to versatile production systems

Reducing Complexity of Pruduction Collaboratve IT-Platform
= Reconfiguration of production = Integration of logistic partners
facilities = Management of heterogeneous software

= Compatible operating architecture and interfaces

supplies

Flexible Logistics

« Autonomous material transportation

Replacing Inflexible Assembl
P 9 y = Modular manufacturing equipment

Lines with Versatile Structures

= Rethinking physical and
logical structures

. : : . Human-Machine-Interaction
= Advanced simulation of production scenarios

= Developing collaborative assembly systems
= Natural man-machine communication
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DigitPro — Integral Digital Prototype for Serial Production

Vision: Simulating a holistic production process along the entire value chain
b
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Khoch3 - Creativity, Cooperation, and Competence Transfer

Vision: An integrative and agile workplace that allows actualizing interdisciplinary potentials

BB T — g

&

o

Presenter Peter Froeschle, ARENA2036 e.V. 11




Associated Research BO

MFW-LEICHT PuVerSand SerAddMeHa
Lighweight Energy Effieciert Innovative Spot Joining of Structurally Load-Bearing m’;mzm
Chassis with Hubmotor Technology Sandwich-Structeres Semi-Finished Products
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Goals: Goals: Goals:
« Prototypicalrealization of a chassis « Transfer appropriate joining « Reduction of process limes and
« Developing an efficient control system technologies / links to sandwich manufacturing costs
« & MFW-LEICHT is the successor of structures « Developping a method that allowsfor
the project DLAR@Uni and aims at « Optimization of the entire compound hybrid structural and production
validating and building on the results system concepts
of the latter. « & enabling the exploitetion of the « & individualized components

lightweight potential
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Open Innovation Platform — el
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Methods for Innovative Project Ideas

Project pitches
» Open pletiormfor researchars

» Promote and bring in new disruplive ideas
for e sutometve ind ustry

» Start of new projects whicnh fit 1o
ARENAZCAA lopics

« Presentstion of opics in front of the
resess reh direcions

Hackathons and Integration of Developsr
Commu nities

» DeveloperCommunites providasanigh
speadinnovation ganeration

« This advantage is alsc eskblished in the

produckon seclor using praduclion
herdwsra

ARENA2005
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Togics

Finance

klesas

Cornponents

Use case

Platiom

Competancles
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ARENA2036 - Members

University of Stuttgart and
Research Institutes

Industry Partners

.:S:J.f Universitat Stuttgart

Fonsd Tonhmwdingins
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Thank you for your attention!

Dipl.-Ing. Peter Froeschle Dr. Max Holfeld
Chief Executive Officer Chief Technology Officer
ARENA2036 e.V. ARENA2036 e.V.

ARENA2036 e.V. | Pfaffenwaldring 19 | 70569 Stuttgart | Germany | www.ARENA2036.de

Presenter Peter Froeschle, ARENA2036 e.V.

16



