. Technology Cluster Creations

- amodel for sustainable success
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Global population growth 1950 - 2100

World Population 1950

0
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Megatrends are creators of our future

Yesterday ... today ... tomorrow

Materials are enablers for
j egatrends

hemistry
Electronics
: Semiconductorg
Mechanics Nano
nformatig sE”i
1800 1900 2000

European Commission
enterprize and Industry
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Megatrends are creators of our future

Yesterday ... today ... tomorrow

Materials are enablers for
jgjﬁ’éﬂgatrends

Global Challenges

Alternative Energies

hemistry Energy Efficiency
Lightweight
Electronics Recycling
Shacieanicn Semicondyctor —
nformatigsB!
1800 1900 2000

European Commission
enterprize and Industry
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Airbus A350 XWB

Hybride is Future

Ti: Landing Gears,

Pylons, Attachments

Empennage Fuselage

-----
an
snet

Frames

Al/Al-Li: Ribs, Floor

Belly Fairing beams, Gear bays,..

Steel

Composites

Titanium

The right materials are at the right position
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Audi R8 body structure

Hybride is Future

*  Functional Improvements :

+  Body stiffness = 40% .  Factor of Leightweight Quakity: 1.4
- Material shares in Audi ES Body

Alemimnm errruzion 475

CFBEP 13%

in= rechoolo [T

Seeel 1%

Alsmennm shest 175

Alseremomme cast 21 %
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Industry Association Lithium-lonBatteries (KLiB)

Members
( Early stage of foundation ... status february 2011 )

E Battery materials and components Cell Production

<SW  Chemetall (g scLcrour @ evonik uMERCK adsh i-Tec.
stp-cmmure &5 stm-cmeme & [ Frovtentert Chemetall omanz \9 GAIA
evonKk @EvonK  SLDPACK' (WACKER|  ECKELMANN T

M VARTA
(WACKER|
(WACKER] s Locianché
BAHOPPECKE
Initiative Joint Working Groups @'—'Mm"’e
» Strategy
> Reference Cell
» Testing & Standards > | Industries Pilot Line
> Cell Production

» Qualifikation & Education
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The alliance of all competencies within industry

association KLIiB is key for joint success

Vision
Strengthening of supplier industries in

1 Germany along the complete value chain
/7 for development, production and quick
/7 transfer of Li ion batteries for automotive

/ and other lead markets

;6 Monate Define platform development directions

7
~ 3 Monate Fix bi-/ multilaterale projekts

/7 Organisation built up

Basis 2011

Whole value chain for Li ion batteries is covered

Technology leaders from User Industries define market criteria
Universities and institutes are the scientific base

5 -7 Excellence in °
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The Ceramic Composites Industry Association

§»

— C : Systems &
R&D Fiber Producer eramic Components

Producer
Producerer

SGL Group Gerster Tech Tex

» Fraunhofer Pyco » Schunk Group

Fraunhofer ISC CVT GmbH

= TU Dresden = Grenzebach

Uni Bayreuth Mayr Antriebstechnik

= EADS wilit. Air Syst.

EADS - IW

= Grob Aircraft

MT Aerospace

Members = Fahrion Produktionssysteme

= Uni Augsburg

TU Miunchen

Early stage of foundation ... status february2008

[ Early stag y2008) { ’CERAMIC
Kf?‘;ﬁfﬂ;ﬁ? B COMVIPOSITES
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CFRP Process Chain ... selected CCeV members

Cf_;lrbon Prepregs/
Fibers Preforms

. m 7 CirCOm
If | TohoTenax | =i gﬁljgg com pOSItence Competence in Composg
*s
9 SGLGROUP VOITH © AIRBUS A

7, B Io .
SGL ‘=== Munich Composites DJ O Cerar g
AUTOMOTIVE CAREON FIBERS

vIcC (2 CIID I e

Thermoplast Composite COMPOSITES CaRBON CERAMIC BRAKES

- ‘hh \ -Y
Carbon-Werks cAifon DAIMLER v
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CCeV Membership Status May 2016
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Company Types

*OEMS

*Space and Aviation (i.e. Airbus, Boeing,
Premium Aerotec)

sAutomotive (i.e. Audi, BMW, Porsche,
Volkswagen, Daimler)

*Engineering, Energy (i.e. Voith, KraussMaffei)

*Defence (i.e. Airbus Helicopters, Airbus Defence
and Space)

*Medical (i.e. Connova)

sSuppliers

*Fibers, Textiles, Polymers, Coatings (i.e. SGL,
BASF)

*Parts, Components (i.e. Voith Composites)
Machines, Machining Systems, Equipment, Plants
(i.e. Hufschmied Zerspanungssysteme)

«Software and Services (i.e. ESI)

PIcture credits: Alrbus, ALTEN-Projectteam, KUKA
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CCeV Customer Offers

*Fields of Materials

*Fiber reinforced Polymers
*Fiber reinforced Ceramics
*Fiber reinforced Concrete

*Network Activities

*Technical Working Groups
«Joint Organisation of trade fairs
«Joint Conferences

«Joint Projects

*Basic trainings

*Association Activities

eCooperation with national & international networks

Market Reviews / Public Relationship Management / Lobbying
sInfrastructure & Technology Center Development

Excellence in '_ CARBON
K“H“‘W*'ﬂ“‘ Page13 EMLM COMPOSITES

Design



The CCeV Network ... and its Divisions

Founded 2007

' " CARBON
WS COVIPOSITES

Regionalabteilungen

i f ccosT 2012
':' CcC WEST 2016
6CIJZ(O/)mpOSItIOI’\ 04 /2017 Sy coeADEN- 2014
N i M ccschwez 2012
'_' CC AUSTRIA 2012
2 Clusterabteilung
W Research Inshitulions — ‘W’ m.An;\! 2012
EES id \?V%?TEE?\:I“B-EFIG . .
& Large Comparies DACH-weite Fachabteilungen
Dehers
Bescialed Wembers ‘_" gﬁ?ﬂnﬁnglscl'rES 2008
— ’—' e ALSTERA i —' CC TUDALIT 2012
(_" CC SCHWEIZ o . gemeinsam mit
X TUDALIT e.V.
9. Ordentliche Mitgliederversammlung
3 -2 Excellence in ’_' CARBON
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Joint Vision 2020

« The association Carbon Composites e.V. 2020 is...

- |the most competent and innovative high end
composite association with highest political
European impact in DACH

e ...with focus on the following areas:

» Finances High end

> Organisation composites

> Marketing and materials /

> Sustainability systems thereol
: attain

» Member value creation industrialisation

» Technologies centers position

» Most important KMU network

» Positive fund management

» Education

» Markets assessements

» Internationalisation

Excellence in '_ CARBON
KLightweight Seite 15 — COMVIPOSITES
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Status — Automotive :

Currently the cost of components made of
CFRP for large-scale production are too
high.

« Cost reductions in fiber and composite
processes are imperative.

Costs

« Evolutionary developments do not lead to
a breakthrough technology.

« Technological advances associated with
lengthy and costly developments.

Status 2010 Vision

'J E:I\nﬂiir;ITEE

Helnrich Thmm Pars O7. Marz 2016



Cost Objectives for CFRP parts

2010 2015 2020
— 80 €/kg
O .
@ MAI n I\P/Irotdl:ictlltz:n Ctosts
2 Carbon W Malenal Losts
n 60
O
O
g 0
S 10 <40 €/kg (- 50%)
3
(ol
o
@ 20 <20 €/kg (- 80%)
?
0
Automation Low Part Mostly
Consolidation Time ~30 min ~7 min ~1 min
Fiber Costs ~20 €/kg ~14 €/kg ~10 €/kg
Yield Factor ~50 % ~30 % ~10 %

Excellence in
Lightweight
Design
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Market Transfer Potentials for Poland Industries via

CarboNet Poland

» Integration of Polish industries in the networks of the
Carbon Composites Industry Net CCeV (Germany /
Suisse / Austria) & Lightweight Engineering Institutes
Alliance Saxony (LAS)

» Cross-border orientation of Saxony Lightweight
Engineering towards east and vice versa

» Internationalization and brand building for all parties
» Joint research and industrial project attracting

Establishment of TU Dresden and AGH Krakow as unique
iIntermediator between Polish and German research
Institutions and companies

~¥ Excellence in " CARBON
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Lightweight Engineering @ Poland

CarboNet Poland

TECHNISCHE
@ UNIVERSITAT
DRESDEN

L

<) . “n - N

= o 9 Q 9 > =
- c o = - = E o=
© @ E O ) ) o E
5 ©c 2 G S S 8- o
BE o0 > > > DN O
= c = E . o e ;8:@
ES oE & 053 5 S62 £c83
= - = E &= c 2 = 2 c.= 0O ISc 2
= = o = = = 4 c 0 E = = o= N2

q" o-l—lo o-—a O'_CU U__cs ._—88

=0 b S = O Lo D> = e Ya g

F<= = FnoO <X
Koo K

Lectures Basic Education Technologies Development
Demonstration & Design Concepts

Industrial Projects
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Prof. Dr. rer. nat. Hubert Jager
President
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