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Dear Readers,

Hardly any other sector currently holds so exciting development
and growth potentials as the CFRP sector. A strong international
competition and more and more industrial application areas mark
the development. Anyone wishing to position himself successfully
here must always keep on trying and develop an international
network. We would like to support you effectively in doing this.
Since its establishment in 2004, CFK Valley e. V. has internatio-
nally made a name for itself as one of the world’s leading
networks for Composites Technology.

Along with the generation of new application areas, the key topics
forthe future include automation and internationalisation. For this,
our network offers to you the matching framework. From training
to research, development, production, operation, maintenance,
environment, safety, etc. right up to recycling, all stages are
covered by the know-how of our international colleagues. We offer
you a sturdy support so that you can act successfully assured of a
good future.

We have already supported a lot of exciting projects, many
more are present in the preparatory phase or are just about
to start. We would like to design the future together with you
by finding solutions for putting the innovative material CFRP to a
better use.

On the following pages, we give you an insight into the structure,
the objectives and the tasks of CFK Valley e. V. We are
also available to you for a personal consultation and an
information session.
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When the coolant becomes a Liquid Tool. N

Blaser.
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Metalworking fluids to optimize productivity, economic efficiency and machining quality.

Blaser Swisslube GmbH 70567 Stuttgart Tel. 0711 900 73-0 germany@blaser.com www.blaser.com
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MATERIAL CFRP
THE LIGHT ALTERNATIVE

Carbon fiber reinforced plastic (CFRP] is best suitable for the manufacture
of products, which must be light, but at the same time should show a high
stability. CFRP has the same strength as metals and is being used today
in more and more innovative application areas e.g. in the automobile and
medical technology or also in construction, where products made from CFRP
are being used in roof construction right up to building complete houses.

CFRP is a so-called composite material. Carbon fibres are embedded in a
matrix, which consists e.g. of duroplastic epoxy resin or thermoplastic
synthetic materials, and is brought into shape. This results in excellent
mechanical properties, such as an extremely high tensile strength and
stiffness in the compound. Apart from this, further convincing advantages
are fatigue behaviour, resistance to corrosion, low thermal expansion and a
good damping capacity at low density (2/3 of aluminium, 1/5 of steel).

STRONG ARGUMENTS

The advantages of CFRP are relevant for many sectors. Moreover, the
innovative material can be adjusted in a highly flexible way to the respective
requirements. For this, the individual fibres in bundles or in webs are
placed precisely in the component. As compared to steel and aluminium
construction this enables a weight reduction of more than 50% or more than
20%. At the same time, the stiffness can be increased four-fold.

CFRP is also versatile in use, for the production of lighter and hence energy
-saving aeroplanes as well as for the manufacture of vehicles, ships and
rotor blades for wind power plants and many more. So far, the processing
requires a lot of manual work. This is increasingly being changed by the
automation of the production processes. Naturally, this development will
also leave a positive impact on the price-performance ratio.
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DELIVERING THE FUTURE OF COMPOSITE SOLUTIONS

Gurit has a track record of more than 30 years of innovation in the ] NN

advanced composites industry. From engineering the first advanced . ey e - ) ..1‘--:" '.'
composite sailing boat, to patented material technology and the e — p. _:_ - - 7 - if;:::.',‘ i
production of high-class automotive components, we support customers . ) : F ‘ Bl
around the globe in transforming conventional, big and heavy structures

into lightweight, efficient high-performance solutions.

Guri t

www.gurit.com




Dr. Gunnar Merz Prof. Dr.-Ing. Axel S. Herrmann Dipl.-Ing. Thomas Friedrichs
Chief Excecutive Officer (CEQ) Chief Technology Officer (CTO) Chief Financial Officer (CFO)
Bt B, #i% TrEmt

PATRH RARRE W55

T8 THE STRUCTURE OF CFK VALLEY E.V. CFK VALLEY th&tssHa
o -
,«-” As a .registered association”, CFK Valley e.V. has a supervisory board CRK Valley 235 IS  IREISRATEES,
- and a board of directors.

THE ADVISORY BOARD 5F4&

I

',

q

(
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OUR OFFICE
CFKVALLEYE. V.
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CFK VALLEY treF4EtEsm B

The central point of contact and communication for the operative networking is
the CFK Valley office in Stade. Our experienced team is available here to be of
assistance to you. Competent, committed and solution-oriented, our employees
bundle the tasks of the work of the association and take care of the individual
requirements of the members. The team includes:

Dr. Gunnar Merz

Bt

Chief Excecutive Officer (CEO)
HITRE (CEO)

Phone/BEiE: +49 4141 40740-10
E-Mail/#p{t: merz@cfk-valley.com

Melanie Holzgrebe
Zt

Office Management
PDREEE
Phone/HiE:

+49 4141 40740-0
E-Mail/fp{s:

holzgrebe@cfk-valley.com

CFK ValleyRIRZBIE FRIBXEFNT R OIRTEATIER (Stade) DAMER.

X, B2 BFERIEFATLAS

SIRMEIAE. BAIRRITHEED.

BEER, FUBREEANES, Rl aTIE, XFFRMARMEEXK.,

XIS :

Ulrike Roth

Zt

Assistant to the CEO

S ENE

Phone/EBiE: +49 4141 40740-13
E-Mail/@B{4: roth@cfk-valley.com

Anna-Kathrin Eisenheim

Tt

Accounting/Controlling
W5s/uE

Phone/EgiE: +49 4141 40740-20
E-Mail/Hpf4:

eisenheim(@cfk-valley.com

Johanna Sarah Klee

Eogu

Student

XoEHE

Phone/EBiFE: +49 4141 40740-14
E-Mail/HB{4: klee@cfk-valley.com
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THE INFO-POINT IN STADE
EXPERIENCE THE
INNOVATIONS FIRST-HAND

Visit our Info-point in Stade! You can get to
know here the properties of the material CFRP
as well as its process chain from the fibre to
the finished product in a lively, constantly
changing technical exhibition. The Info-point
is the central point of contact for the
interested public.

The exhibition is structured in technology mod-
ules like materials, manufacture, processing,
mounting, products and recycling so that visi-
tors can directly track the CFRP process chain.
For all those who wish to go deeper in the sub-
ject, we offer a detailed technical tour with a
prior registration.

Since its opening in the year 2011, more than
10.000 people have visited the exhibition
and have informed themselves about the
material CFRP and its special properties and
advantagesin the different application areas.
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YOUR PARTNER FOR
METERING AND
MIXING TECHNOLOGY

Solutions for:

Composites
Aerospace
Wind Power Industry

HILGER&KERNGROUP
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S VILLA

Villa Salve: vollstdndig ausgestattete Wohnungen, Serviced Apartments fiir Geschaftsreisende und Projektmitarbeiter.
Alle modernen Annehmlichkeiten, Kiiche, Balkon, Parkettbdden und hohe Stuckdecken. Trendig urbane Einrichtung E
mit viel Atmosphare. Parkplatz, WLAN, Housekeeping und Handtticher- und Bettwdschewechsel inklusive.

Villa Salve - Stade bei Hamburg | ParkstraBe 1] 21682 Stade | Tel.: 04141 82055 | info@villasalve.com




MILESTONES OF DEVELOPMENT
INNOVATION HAS FUTURE

ound 120 national

Established in 2004, CFK Valley e. V. has now become an internationally recognised competency network for carbon fiberreinforced plastic.
national companies and research institutes are now part of the network and are promoting like this the fibre composite technotogy as industrial production technology. Various
study groups have already been initiated along the value-addition chain and a technology roadmap has been implemented.

NUMBERS AND FACTS

2004 Seven members establish CFK Valley e. V. in Stade. These include Airbus, CTC, Saertex, Hexcel Composites, German Aerospace Cent

2005 By now, 35 members are already engaged in the association. The Technology Centre employs 60 specialists.

2006 Laying of the foundation stone for the new university building, in which the CFRP engineers, unique in the world, are to be trained. In autumn, 4
study course here.

2007 Inthe STADEUM the CFK-Valley Stade Convention takes place for the first time as international specialist conference along with a trade fair. Around 400 participants
and 40 exhibitors from all over the world take part in it.

2008 New construction of the Composite Campus Stade as head-office of the PFH. Around 100 students have registered themselves by now. The Council of the
decides for a new construction of the research centre CFK NORD, in which the automation technologies are to be developed for large CFRP components.

2009 Ground-breaking ceremony for the construction of the CFRP Research Centre CFK NORD. An effective area of 18,600 square metres is planned, of this, 12,300 square
metres for the research hall and 6,300 square metres for offices, conference and ancillary rooms as well as for a reception hall.

2010 Inauguration of the CFK NORD. Main tenants are the Centre for Lightweight Production Technology (ZLP) of the German Aerospace Centre (DLR) as well as the
Fraunhofer Institute for Manufacturing Technology and Advanced Materials [FAM.

2011 Inauguration of the Info-point. The “Vision 2015” is defined, whose focus is on the core objectives of internationalisation, diversification and regional value-addition.
The world’s largest research autoclave with a diameter of 5.8 metres and a length of 20 metres is set up in the CFRP research centre. Rolls-Royce, as manufacturer
of drive technology for aeroplanes and ships, becomes the 100" member of CFK Valley e. V.

2013 CFKValley e. V., together with Carbon Composites e. V., AVK and VDMA, establishes the economic community Composites Germany.

2014 CFK Valley gets a new structure. Dr. Gunnar Merz becomes the full-time CEO. Founding of CFK Valley Japan.

2015 Establishment of CFK Valley Belgium.

2016 Extension of international contacts to Korea / Inauguration of the world’s first bus stops made of visible carbon in Stade.

2017 CFK Valley China is being planned.



NDT WORLDWIDE PROVIDER

AT TESTIA, WE CARE ABOUT THE QUALITY OF YOUR PRODUCTS...

THE TESTIA GROUP IS PRESENT IN 8 COUNTRIES AND PROVIDE
INSPECTION SERVICES WORLDWIDE SINCE MORE THAN 20 YEARS.
WITH ITS STRONG AEROSPACE INTEGRATION, TESTIA AIMS AT HIGH

QUALITY INSPECTION OF YOUR CFRP AND ADDITIVE MANUFACTURED

PARTS.

TESTIA ALSO OFFERS A UNIQUE RANGE OF NDT AND QUALITY
INSPECTION EQUIPMENT AND AUGMENTED REALITY TOOLS
FOR QUICK AND EFFICIENT ANALYSIS OF STRUCTURES,
COMPONENTS AND ASSEMBLY.

NON-DESTRUCTIVE TESTING AND CHARACTERIZATION

OUR SERVICES FOR YOUR SUCCESS

u NON-DESTRUCTIVE TESTING ACCORDING
EN 4179 AND NAS 410 STANDARDS FOR
ALL NDT METHODS: UT, RT, PT, MT, ET, IRT, ST.

m MORE THAN 150 DESTRUCTIVE TESTS BY
ACCREDITED (DIN EN ISO / IEC 17025, NADCAP)
AND/OR QUALIFIED (AIRBUS QTML) LABORATORIES

1 EXPERTISE IN DEVELOPING TEST PROCEDURES

1 ENGINEERING EXPERTISE AND R&D SUPPORT

1 SUPPORT FROM TESTING NECESSITY UNTIL
COMPONENT TEST REPORTS

.

ADDITIVE MANUFACTURING

OUR DEDICATED EXPERTISE IN THE
CHARACTERIZATION OF YOUR 3D PRINTED PRODUCTS

m HIGH CAPACITY IN DIGITAL RADIOGRAPHY (RT) AND
COMPUTED TOMOGRAPHY (CT) INSPECTION
TECHNIQUES

1 CHARACTERIZATION OF POROSITY, POWDER RESIDUES,
INCLUSIONS

s ANALYSIS OF COMPONENT GEOMETRY

VISIT US OR CONTACT US

WWW.TESTIA.COM - TESTIA.INFO@AIRBUS.COM - TEL.:

/ATESTIA

AN AIRBUS COMPANY

ANDT SUPPORT FOR MANUFACTURING

A ENGINEERING SUPPORT ON NDT

o NDT SUPPORT FOR IN-SERVICE

ANDT REFERENCE STANDARDS
A SPECIAL CFRP TRAINING
ANDT EQUIPMENT SALES
ENDT ACCESSORIES

A NDT CONSULTING
& NDT TRAININGS

A E-LEARNING

A NDT SHOP

+49 421538 4823
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AIRBUS IN STADE

Alle 1,5 Sekunden startet oder landet weltweit ein Airbus-Flug-
zeug. Das Werk Stade ist immer dabei. Denn die Seitenleitwerke
aller Airbus-Baumuster - von der A320- und A330-Familie tiber
die A350 XWB und A400M bis zur A380 - werden am Standort
vor den Toren der Hansestadt gebaut. Sie sind aus CFK gefertigt,
dem schwarzen Baustoff mit hervorragenden Eigenschaften:
sehr leicht, extrem fest, strapazierfahig.

Der Airbus-Standort Stade mit seinen rund 1800 Mitarbeitern
ist konzernweit das Kompetenzzentrum flr Seitenleitwerke — und
fUhrend in der Verarbeitung von Kohlefaserverbundwerkstoffen.
Bereits 1983 war das erste Seitenruder aus CFK fur die A310
hergestellt worden. Heute werden neben den Seitenleitwerken
auch CFK-Komponenten wie Landeklappen fur die A320, Spoiler
for die A330 und Druckkalotten fur A330 und A380 gebaut. Fur
das jungste Mitglied der Airbus-Flotte, die A350 XWB, fertigt
Stade die obere und untere Rumpfschale der Sektion 18/19
sowie die obere Fligelschale. Sie ist 32 Meter lang und damit
weltweit das gréBte integrale CFK-Bauteil. Fir das Militartrans-
portflugzeug A400M liefert Stade die oberen und unteren Fllgel-
schalen, fur den Eurofighter die Rumpfschale.

Alle 15 Jahre verdoppelt sich das weltweite Luftverkehrsauf-
kommen. Die Zahl der in Stade gefertigten Bauteile wird sich
weiterhin rasant erhéhen. Modernste Fertigungstechnologie und
automatisierte Montagen ermoglichen auch in Zukunft weite-
re Ratensteigerungen. Im CFK Nord, dem direkten Nachbarn
des Werks, finden Airbus-Experten den Raum und mit dem CFK
Valley e. V. die passenden Partner aus Industrie und Forschung —
um flr die Zukunft bestens gerUstet zu sein.

www.airbus.com

Every 1.5 seconds, an Airbus aircraft takes off or lands somewhere
on the planet. The Stade plant is always on board: the vertical tail
planes of all Airbus types - from the A320 and A330 families to
the A350 XWB and from the A400M to the A380 - are manufac-
tured at the site on the Hanseatic City of Stade’s doorstep. They
are made from CFRP, the black magic of materials with excellent
properties: very lightweight and extremely strong and tough.

The Airbus Stade site with its roughly 1,800 employees is the
group-wide centre of competence for vertical tail planes — and the in-
dustry leader for processing carbon fibre composites. The first CFRP
rudder had been manufactured for the A310 as early as 1983. Today,
other CFRP components such as the flaps for the A320, spoilers for
the A330, and pressure bulkheads for the A330 and A380 are manu-
factured here in addition to the vertical tail planes. For the youngest
member of the Airbus fleet, the A350 XWB, Stade produces the up-
per and lower fuselage shells for section 18/19 as well as the upper
wing shell. The latter measures 32 m in length, which makes it the
largest monolithic CFRP component in the world. For the A400M
military airlifter, Stade supplies the upper and lower wing skins, and
the fuselage shell for the Eurofighter is also made here.

Every 15 years, the global air traffic volume doubles. The number
of components manufactured at Stade will continue to increase at a
breathtaking pace. Top-of-the-line manufacturing technology com-
bined with automated assembly lines pave the way for further pro-
duction rate increases in the future. At the CFK Nord, the immediate
neighbour to the plant, Airbus experts have found the space and, at
CFK Valley e. V., the suitable partners from industry and research for
mastering the challenges to come.

Fliigel der Zukunft

Airbus forscht am CFK Nord unter anderem an neuartigen
Materialverbindungen sowie Legetechniken flr Prepreg
und Trockenfaser. Ziel des Projekts ,Wing of the Future®
ist ein hoch integrales Fligelbauteil (u. a. Haut und Strin-
ger in einem Stlck hergestellt) mit zukunftsweisenden
Materialien und hohem Automatisierungsgrad. An einem
Fligel-Demonstrator werden die Vorentwicklungen getestet.

Hoch automatisiert

In Kooperation mit dem Fraunhofer Institut (IFAM) Bre-
men entwickelt und erprobt Airbus neue Technologien
flr eine hoch automatisierte Montage von CFK-Seiten-
leitwerken — mit dem Ziel, fur weitere Ratensteigerun-
gen in der Zukunft gewappnet zu sein.

Wing of the future

Airbus’ research projects at the CFK Nord include novel ma-
terial combinations and lay-up techniques for prepregs and
ary fibres. The objective of the “Wing of the Future” project is
a highly monolithic wing component (including the skin and
stringers manufactured as a single part) with pioneering ma-
terials and a high level of automation. The pre-developments
are being tested using a wing demonstrator.

High level of automation

In cooperation with the Fraunhofer Institute (IFAM)
Bremen, Airbus is developing and testing new technolo-
gies for a highly automated assembly process for CFRP
vertical tail planes — aiming to be ready for further rate
increases in the future.

AIRBUS
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Erfahren. Verwurzelt. Kreativ. Fiihrend.

Technische Beratung

Infusion ist unsere Stirke Von der Konstruktion bis zur Serie

Die Herstellung hochqualitativer Faserverbundbauteile

mithilfe des Vacuum Assisted Process VAP® ist unser Fertigung
Schwerpunk. Dartber hinaus stehen wir als Dienstleistungs-, Prototypenbau und Serienfertigung

Handels- und Beratungsunternehmen mit unserer ganzen Vertrieb

Kompetenz zur Verfligung. VAP® Membransysteme
Hilfsstoffe fur die Infusions- und Vakuumtechnik

COMPOSYST GmbH

GewerbestraBe Nord 12 - 86857 Hurlach — Germany - Phone +49 (0) 8248 969 555 0 - Fax +49 (0) 8248 969 555 9
office@composyst.com - www.composyst.com
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THINK OF FUTURE TODAY
2020 OUR VISION

Together with its national and international partners, CFK Valley e. V. will become the
world’s leading and most innovative composites-meta-cluster.

OUR MISSION

CFK Valley e. V. looks for national and international suitable companies, institutions
and networks, which, complementary to the experience and knowledge, infrastructure,
technologies and trained specialists of the members of the CFK Valley network, bring
in their know-how, in order to develop innovations for market-oriented customer
solutions. Along the entire value-added chain of composites, CFK Valley e. V. offers the best
possible solutions at each point of time for all technology queries of internal customers
or members.

OUR STRATEGY

We bundle the worldwide leading composites know-how, in order to enable the best possible
services for our members and to support them at the highest level while implementing the
innovations. We want to help in maintaining and expanding the technology lead of our mem-
bers. We support our members in all areas important for them, such as diversification and
internationalisation. We place more emphasis of the value-addition of a membership in CFK
Valley e. V. For our members, we optimise the access to the direct business and to individual
projects. In doing so, we advise them in all matters related to promotion. The focus hereby
is primarily on small and medium-sized companies. Furthermore, we enhance the inter-
national presence of CFK Valley e. V. and work on all relevant high-level topics in the scope
of Composites Germany. We actively make use of the matching promotion possibilities and
initiate lighthouse projects.
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eﬁ PAM-COMPOSITES

Virtual Manufacturing
of Industrial Composite Parts

RESIDUAL
STRESSES
/ . &DISTORTIONS

DRAPING &
THERMOFORMING

CURING

LIQUID
COMPOSITE
MOLDING

Link to third party
CAD/ design
solutions

Link to structural
analysis solutions

+ Early prediction of manufacturing defects through the simulation of the complete
manufacturing chain, from flat layup to final product

+ Validate changes in processes and materials upfront in the development process, to
meet quality tolerances

+ Fast computations enabling engineers to get accurate answers in one work day
+ Use manufacturing results for structural analysis to optimize safety margins
+ For wet or dry layups, organosheets or thermoset composite materials

www.esi-group.com/composites

Copyright © ESI Group, 2017 - G/OM/16.92/A




CFK NORD
A SUCCESS MODEL OF RESEARCH

In the research centre CF ORD, an integral partof CFK Valley, science
economics and universities work together develop future-enabled
solutions for using CFRP in practice. The miodern research centre, which
was initiated with-the help of grants given by the State of Lower Saxony, is
operated on an’area of around 18,600 square metres by a subsidiary of the
Hanseatic City of Stade. The CFKNORD is thus one of the largest research
centres of its kind in Europe. Starting from the initial product idea to develop-
mentright up to the comptete CFRP structure in the scale of 1:1, innovative
solutions are developed here and implemented for the production of CFRP
components as wellk’as for CFRP mounting process. Large components can
be processed optimally in the hall with a length of 135 m, width of 50 m and a
height of 24

USE COMMON SYNERGIES

Along’with the German Aerospace Centre (DLR) with the Centre for Light-
weight Production Technology, the Fraunhofer Institute for Manufacturing
echnology and Advanced Materials IFAM, Olin, the Premium AEROTEC GmbH,
the Lower Saxony universities of Hanover, Clausthal, Braunschweig and
Buxtehude as well as other companies and research institutes are present
today in CFK NORD.

The success of these innovation pioneers proves the concept to be right: A lot
of new tenants have established themselves successfully in the past years so
that capacities have become small and an extension is being planned. In the
CFRP research itself, it is seen that the synergies can be used by all project
partners and offer direct benefits.

CFK NORD
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Leichtbau

b conteen soinnovatonY zpicom Y ..drei starke Partner
www.3dcontech.com www.3d-innovation.de www.3d-icom.com Dokumentation

Fertigung

Gentle processing? Of course!

Supreme quality for your carbon-, aramid-, basalt- and glass fibers and rovings.

Topocrom carbonprocessing surfaces increase process reliability. Key-Advantages of Topocrom carbonprocessing surfaces:
We are the technology leader in this sector with more than

40 years of experience in coating filament guiding parts. ~ Considerable reduction of splicing and filament breaks We produce

v Reduced dust formation and coat vour c ro m
v No sticking of the fibers, no undesired windings y

_ ) components.
v Optimized stretching

v Excellent sliding ability for carbon-, aramid-, glass and basalt fibers
Hemispherical = Stochastic = Hard and wear resistant v Good ability for taking up fluids and wetting the functional area Topocrom GmbH
Hardtring 29
D-78333 Stockach

Phone 0049 (0) 7771 93 630

Our coating with closed reactor technology generates exactly
defined surface roughnesses and topographies:

info@topocrom.com
www.topocrom.com
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TECHNOLOGY

CFK-VALLEY STADE TECHNOLOGY
THE FUTURE STARTS HERE

At present 15 international research institutes and companies are working there on
the development of futuristic processes and innovative methods in CFRP lightweight
construction. In particular in the area of utility vehicles a lot of progress has been made
in the past years. The participants benefit together from the close research linking.
Another central topic is the expansion of close relationships with other national and
international technology centres.

WORKING FOR THE COMMON SUCCESS

The technology centre was set up with the funds of the State of Lower Saxony by the
Projektentwicklung Stade GmbH & Co. KG and is operated by CTC GmbH. A very large
space is offered. More than 3,200 square metres are available for halls and laboratory
areas as well as further 2,400 square metres for offices. Project partners can take these
on rent and get closely connected with the high-technology projects. The spatial nearness
to the different actors creates an optimum framework for success product innovations
and a creative research work.
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CFK-VALLEY STADE SERVICE
WE OFFER MORE

Around 2,200 square metres of office space is available in CFK Valley. Primarily, the
nearness to Airbus and research institutes as well as companies of CFRP Lightweight
Construction enhances the attractiveness of the available space and adds more value.
The service centre of municipal subsidiary Projektentwicklung Stade GmbH & Co. KG is
operated here. The office spaces have a size between 30 and 80 square metres and can be
rented flexibly according to your requirement with different contract tenures.

HR2 /@8 CFK-VALLEYHIIRSS
BANRMAEESZ

HEFECFK  Valley?95 220055 AKMNAER,. BRI ERFETEZNE. ARG
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TORAY

MATERIALS CAN CHANGE OUR LIVES

Advanced composite materials for new industry challenges
e Commitment to market development thanks to continuous
investment to R&D and production capacity

¢ "Global operations” based in Asia, Europe and Americas
to efficiently enhance business competitiveness

¢ Technological competitive edge and innovation DNA

e Vertically-integrated business model from precursor to
composites materials

® Dedicated teams to support customers project developments

Our key markets :

y { 7 4
> Aerospace To RAY

» Automotive & Rail

> Energy & Environment Toray Carbon Fibers Europe

» Marine Cf
» Civil engineering www.toray- e.com
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C/ AR FiberTec

Portfolio at virgin level for composites & compou
markets, concrete and textile applications

Standards

= Sourcing of prime fiber residuals from technology leading industries
= Sustainable supply chain through long-term contracting

= Retention of virgin feedstock characteristics

= High quality products at traceable specification

= Portfolio tailored to meet technically high demanding end markets
= Unique & product specific conversion technologies

= Conversion in compliance with ecological aspects on sustainability

Product portfolio

= CFTRIM - Chopped fiber
Length: 4, 6, 8, 12 mm up to 72 mm, precision cutting

= CFTRIM SF - Staple fiber for textile applications

Length: customized up to 90 mm, strands / spread-out

= CF FLEX / BASE - Functional filler

Enhanced electrical conductivity

= CFSMART - Nonwoven fabrics
100% carbon fiber fabrics

C.A.R. FiberTec GmbH
Julius-Leber-Weg 35
21684 Stade

phone: +49 (0)4141 77 88 888
info@car-fibertec.de




RECYCLING AND

WASTE PREVENTION

A FUTURE-ORIENTED TOPIC,
RELEVANT FOR ALL

The responsible handling of our natural resources through a
consistent implementation of innovative recycling processes is
becoming more and more significant. We work at first in prevention of
waste and then at the development of concepts for a process-oriented,
fully automatic recycling. The increasing use of carbon fibres requires
new ways of a sustained utilisation of carbon fiber reinforced plastic.

TESTED IN PRACTICE

At present, for instance, the company Strehl produces new, high-quality
orthoses from the carbon-fibre production wastes of Airbus. This
example of a cross-sector cooperation shows how synergies provide for
more sustainability.

The key for economically as well as ecologically sustainable treatment
solutions can be found, in particular, in the interplay between material
and fibre properties. The C.A.R. FiberTec GmbH, established in 2014,
has established with its concept a single-origin and application-ori-
ented product treatment for the resulting product portfolio of short fi-
bres, fillers as well as textile fibre semi-finished products at the level
of primary fibres for technically high-demanding markets in the fields
of plastics, building chemistry as well as textile semi-finished products.

The partner for implementing the recycling concepts is the CFK-
Valley Stade Recycling GmbH & Co. KG. Its know-how guarantees a
safe as well as efficient disposal and treatment of production residues
containing carbon fibres and end-of-life components. For the recovery
and production of high quality semi-finished products of carbon fibres,
such as textile structures or short fibres, a state-of-the-art, one of its
kind recycling plant with a capacity of around 1,000 t was commissioned
in February 2011.

RRHE AR R LR
— PNEXREBARIRK AR

FEEMRAEFRIBGRE  AREMERRNNERRR , ER#kE
KB, &%, HNESHBERIIRSE  AREFERFLIEE
HCRIERIEM LK.  FEERTLERENIEIN, FEIRIRAHILE
BRI BRETE .

SLEAIAR

Bl SEABRMRAEEFREES ET/R (Stehl ) REIHIR T H#HE
MERAIF 88, X2 —METAINERTES. BER T RN EINGE
PRIERTFFER MR R

SR REMEIFNLT4EM RSB EERS | BEE IR FAIESIFENT
BXSERRA R, CARFHERABIRAE (CAR. FiberTec GmbH )
BIZTF20145, SIETIEAHE. BTSN EAIRI R LN
I. E=RESERAEMRL. BREZURGEERRTT. BAX
MIATRERS , HTFRATRE—RMHERMBREE , A58
BRI B F .

H2ECFK- Valley RREMW RS AT ( CFK-Valley Stade Recycling
GmbH&Co. KG) 2EIKERIIISIEkEZ—. BIINEERARIE
T EERTHENETREIREA GBS LT 2ERaBERANE
Wb, ST RIS REBART LR NN REESELT
4, 201128 — Ny, 281000 ERE M. BEIILEIE
mEW T RN TIET.



KROENERT

The Coating Machinery Experts

Machines for Prepreg Production
Horizontal and Vertical Process Impregnation

Wind Energy Plants

Sporting Goods

Automotive Manufacturing

Aircraft Interior Trim

KROENERT has been producing machines for composites for more than 25 years. Besides machi-
nes for resin film coating (PAK 400 EP), we also offer machines for the production of Prepregs (RECO
EP) in either the horizontal or vertical processes. Prepregs manufactured using KROENERT machi-
nes are found in the aerospace industry, wind energy plants, medical technology and light-weight
components for the automotive and ship-building industries, as well as in the sporting goods indu-
stry. Contact us now!

KROENERTF BMB ¢ DRYTEC

wir finden eine Losung,
fur jede aufgabe, weltwelt,

SPITZENTECHNOLOGIEN ZUM SCHUTZ VON MENSCH UND UMWELT

wir sind
technologiefuhrer.

SPITZE IN DER REGION. WELTWEIT.

ROSEN

WWww.rosen-group.com empowered by technology




Wir saugen

MAKA - your technology partner
for 5-Axis CNC systems for machining
Composites.

Sophisticated, individual manufacturing
systems have been our core competence
for more than 60 years. Regardless of the
industry you are active in — on the basis
of our globally tried-and-tested machine
portfolio, we develop a solution together
with you. Perfectly customised to your
requirements, innovative and reliable.
Turn our creativity into your success.

RUWAC Telefon: 052 26 - 98 30-0 L Talk to us.
l F Industriesauger GmbH ~ Telefax: 0 52 26 - 98 30-44 ' :
ija C Westhoyeler Str. 25 Web: www.ruwac.de 5 g

Industriesauger 49328 Melle-Riemslon E-Mail: ruwac @ruwac.de o
" - www.maka.com CNC Spezialmaschinen

.. Wirklich

‘alles

K




MESSE
BREMEN

ITHEC

International Conference
& Exhibition on
Thermoplastic Composites

Every two years at
Messe Bremen, Germany

Next ITHEC
30-31 October 2018

BREMEN

WWW,ithec,de ﬁ‘ JOIN THE FUTURE.




PFH HANSECAMPUS STAD
QUALIFICATION WITH FUTURE

The basis of every successful wark is the qualification of the employees.
In this respect, the training ahd advancement of highly qualified specia-
lists takes up a special ptace in the overall strategy of CFK Valley e. V-
The PFH Hansecampuys Stade was initiated with the financial support of
the State of Lower 3axony and the Hanseatic City of Stade. The campus
building is being’used by the vocational school of Buxtehude and the
PFH (Private University of Applied’Sciences of Géttingen). On an area
of around 3,000 square metres/there is an auditorium for approx. 140
studentsshumerous seminap’rooms and laboratories with the latest
equipment, office and meéting rooms for professors and lecturers as
wellas a canteen. Specialists are trained for'the material of CFRP at the
PFH, which, till now,/is one of its kind all’over Europe.

POSSIBLE DEGREES

Gradugte students can complete their course with the following degrees:

« Baghelor of Engineering in the field of composite materials/composites
ificl. training to become fiber composite skilled worker (campus study,
8 semesters)

+ National and international English-speaking Master of Science in the field
of composité materials/composites (on the job training, 3 semesters)

(bachelor, master and MBA) are also offered. Further courses are
currgntly being planned.

PFH Hansecampus Stade
Airbus-Strafle 6

21684 Stade

Phone: +49 414179 67-0

E-mail: stade-studieninfo@pfh.de
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Il complete plant for the processing of an A320 vefical tail plane (© Fraunhofer IFAM).
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Mobile CNC robot forprocessing main

structures (© Fradnhofer IFAM).
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Dr. Dirk Niermann .

Fraunhofer Institute for Manufacturing Technology and Advanced Materials IFAM | Adhesive Bonding Technology and Surfaces
Head of department Automation and Production Technology

Forschungszentrum CFK Nord Phone: +49 (0) 4141 78707-101
Ottenbecker Damm 12 | 21684 Stade | Germany dirk.niermann@ifam.fraunhofer.de | www.ifam.fraunhofer.de



MOBILE PRECISE MILLING ROBOT FOR
THE VERSATILE PRODUCTION OF MAIN
STRUCTURES

As a milestone of the versatile production, the experts for automation and
production technology of the Fraunhofer IFAM, Stade, developed together
with project partners a mobile industrial robot for working on main structures
- one of the most accurate processing robots worldwide.

The robot mounted on a mobile platform (AGV; Automated Guided Vehicle)
navigates independently on production areas. An upgrade kit - independent of
the robot manufacturer - for measurement and control technology, together
with the stability of the new AGV, enables processes, for which the previous
6-axle robots were unfit owing to inadequate absolute accuracy and too low
working space. As already demonstrated at a shell of a vertical tail plane,
the mobile milling robot enables, for instance, a precise outline milling of
large components.

Fraunhofer IFAM designed and realized with its project partners a mobile car-
rier vehicle for heavy-duty robots. The moving platform built from conventional
components available in the market is set on the ground with three supports,
statically determined, for carrying out the process. The extendible wheels give
the whole structure a far-reaching freedom of movement - right up to rotating on
the point. The system is calibrated to the component with the help of a newly de-
veloped software. An advanced camera system determines the current position
of the robot for a real-time correction by compensating with the reference data.

The R&D work for the autonomous ground vehicle and the upgrading of
the robot were done under the project “ProsihP II” supported by the State
of Lower Saxony with the project partners Aicon 3D Systems GmbH, Airbus
Operations GmbH, Artis GmbH, CTC GmbH Stade, Fraunhofer IFAM, IPMT
of TU Hamburg, Ludwig Schleicher Anlagenbau GmbH, Mabi AG mz robolab
GmbH, Siemens AG, and Volkswagen AG.

The system till now is designed for component lengths up to 30 m, local accu-
racies of 0.1 mm can be achieved. This makes it suitable for different primary
structures of an aeroplane, such as wing shells or fuselage segments. In
addition, with slight modifications, it can also be used for rotor blades of
wind power plants or large components in ship building.
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STADE & CFK VALLEY...

...eine Erfolgsgeschichte!

T R
Wir bieten den Raum I L
fur lhre Entwicklung!

Hansestadt Stade
Wirtschaftsforderung
Thomas Friedrichs
Telefon 04141 401-140
wirtschaftsfoerderung(a
stadt-stade.de

—N\—GMA"™

A MEMBER OF CQ)MISTRAS

Zertifiziert und akkreditiert mit Uber 30 Jahren Erfahrung in der Werkstoffpriifung
und Qualitatssicherung, daflr steht die GMA.

Unser Portfolio umfasst Uber 200 Priifverfahren fur Composites und Metalle:

- —t -

wt PR - | ) Zrforendglrifungen @)
COMPOSITES PRUFUNGEN F L L cvaaman, Physikoliséh-chemische Analysen
QUALITANNE! SICHERHELT

-

B ! : Entwicklung und Anwendung automatisierter Prifverfahren (ZP & ZFP)
- . w4B Materialqualifikation
1 ik R F Herstellung von Bauteilen und Proben aus FVK
™ ; ' v Herstellung und Zertifizierung von Referenzkérpern
! Schadensanalyse/Mikroskopie
3D-Industrievermessung / Reverse Engineering / 3D-Digitalisierung
Qualitatsmanagement

GMA-Werkstoffpriifung GmbH - CFK-Prufzentrum - Julius-Leber-Weg 24 - 21684 Stade - +49 (0)4141 7944-0 - www.gma-group.com




CFK-VALLEY STADE CONVENTION
THE INDUSTRY MEETING POINT

The CFRP sector is networked internationally. The CFK-Valley Stade Convention is today one
of the most important meeting of experts for composite materials and carbon fiber rein-
forced plastic in lightweight construction. International specialists from economics and
research meet here. Several hundred industry visitors from more than 20 countries come to-
gether in Stade, in order to exchange the latest knowledge and to make profitable contacts.
Contrary to the industry trend, the convention can maintain a constantly high number of visitors
and exhibitors.

AT THE PULSE OF TIME

Since 2014 each year a new partner country has determined for the convention. In 2015 it was
Belgium, Korea in 2016 and Austria in 2017. The aim is to expand the transfer of knowledge as
well as the synergy effects with the respective partners. The CFK-Valley Stade Convention offers
an excellent platform to do this. The partner countries are characterised by a clear technology
orientation and futuristic projects. An area is always defined as the leading theme, which is
currently in focus in the sector. The respective industry experts have the opportunity to present
the latest knowledge and results. Information about the contents can be retrieved online via
www.cfk-convention.com. The language of the conference is English. Along with a series of
lectures, there is also a technical exhibition, in which leading companies and renowned
institutes present their product innovations and services along the entire CFRP value-
added chain. Even CFK Valley e. V. participates in this exhibition in a joint booth, where the
members of the association can present themselves as a strong company.

All information about participation and exhibition possibilities is given here:
www.cfk-convention.com
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TELIIN

Human Chemistry, Human Solutions

TENAX® CARBON FIBER PRODUCTS

SOLUTIONS FOR HIGH PERFORMANCE
CARBON COMPOSITES

TO h 0 Te n a X www.tohotenax.com

ADVANCED MATERIALS GROUP ..

= W-1-D-E films up to 16 m = Toolmaster” Tooling Materials

* No seaming needed

* Cost effective

# Variety of films available

* Bagging Films = Release Films * Peel Plies » Breathers & Bleeders » Sealant Tapes
* Pressure Sensitive Tapes *Tooling Materials * Infusion Materials * Rubber » Connectors & Hoses

www.airtechonline.com

AIRTECH  AIRTECH TYGAVAC AIRTECH

INTERNATIONAL 1NC. EURCPE Zarl ADVANCED MATERIALS LTDO

Tel, +1 714 899 E100 Tel. +352 5822 821 Tel. +44 161 947 1610 Tr:r +«B6 22 BEGZ 980D
wywwwairtechonbine.com www airtechilu “w'. 1_1;.9;\.,.; o uh_ WAL 1|rfm:h asia
airtech@airtechintt.com estairtech b | UBy a0, L airtech. asiz@airiechauacom,.o

More rhan a manufacturer... A techmca:‘ partner !



OUR SERVICES
FROM A TO Z AT YOUR SIDE

We support our members with numerous attractive services. Thus, for instance,
you can present your company and its services in a professional environment
at our joint booth. We participate with our booth in different technical
exhibitions, such as Composites Europe, the JEC in Paris, Sampe Europe and
the Hannover Messe.

Another part of our services package is the media and public relations work.
For this, we have set up our own CFK Valley App (i0S and Android). We see to
it that all the important latest information and developments are accessible on
the home page and publish an innovation report twice a year. Apart from this,
we also publish brochures and flyers.

A topically very diversified training programme ensures that you are always
updated with respect to technical knowledge. In practical matters, too, we are
competently at your side. This, for instance, in conflict cases we can act as a
mediator or support you in bank meetings for financing new establishments
or projects.
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INFUSION- INJEKTIONSANLAGEN
MIT HARZ-WARMEERHALTUNG

PROZESSVISUALISIERUNG

Wir machen den Prozess sichtbar
Infusion und Injektion mit
Dokumentation

INJEKTIONSANLAGE MIT HARZ-
VORHEIZUNG MIKROWELLE

Produktspektrum Bereich Anlagenbau:
Behandlungs- und Fertigungsanlagen fiir die
Harzinfiltration zur Herstellung hochwertiger CFK-Strukturen

Serviceleistungen Priflabor:

im akkreditierten Bereich

Messungen von Temperaturen an Warmebehandlungsanlagen im Priiflabor
Vor-Ort-Messungen von Temperaturen an Warmebehandlungsanlagen

BOLLE & CORDS
Elektrotechnik GmbH

Schaltanlagen
Temperatur-Regelung
Harztransferanlagen

Prozessvisualisierung
Gimartrtaerafe 10 1 108
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COMPOSITE TECHNOLOGY CENTER STADE

AIRBUS

WE INNOVATE

End-to-end engineering
for your smart composite
factory — from process
simulation to reliable

processes with efficient
lead time and accelerated
development processes

WE SOLVE

Consulting from initial
conception to serial
production — optimisa-
tion of quality, cost and
time with aerospace
methods

WE MAKE

Fast realization
of your ideas —
from proof of

concept to quali-
fied prototypes
and up to serial
production

CTC GmbH Stade | Airbus-StraRe 1 | 21684 Stade | Telefon: +49 (0) 4141-938 500
www.ctc-gmbh.com

I
handtmann

Ideen mit Zukunft.

Brandneues Material,
liberragende Produktionstechnologie!

HICOMPELT® ist ein PA 6C oder

PA 12C thermoplastisches Composite
und mit verschiedenen Struktur-
materialien erhaltlich wie z. B.

e Carbonfasern

e Glasfasern

e Carbon-Glasfaser-Mischungen

Uberzeugende Vorteile!

e Hohe Losgrdfien bis zu 100,000
Stick mit einer einzigen Form

® 65% Fasergehalt

e Endkonturnahe Fertigung

e Hohe Oberflachengiten

e Kurze Zykluszeiten von nur 3 Min.




ON A SUCCESS COURSE
LATEST PROJECTS

Construction sector

When Dr. Amer Affan purchased a sailing ship with a
CFRP mast, he was absolutely fascinated by the material
and its possibilities for the construction sector. In 2010,
Dr. Affan visited the CFK Valley booth at the JEC Paris
and became a member of the association. Today, he is
one of the international experts for innovative design
solutions with CFRP.

Utility vehicles

In the area of light utility vehicles too, the use of CFRP is
convincing. The transporters of the vehicle class 3.5t can
manage payloads up to 1,500 kg without any problem.
This is 500 kg more than the conventionally produced
vehicles. For this reason, the development has also
been awarded the innovation prize of the logistics sector
in 2014.

In case of vehicles of the weight class up to 40 t, an addi-
tional loading of 3,000 kg is possible or even a reduction
of diesel consumption by 22%!

Aviation

Following applies to aeroplanes: the lighter, the better.
The largest aircraft part made from CFRP by Airbus is an
upper wing shell with a length of 32 m and is installed in
Airbus A350. Naturally, this was manufactured in Stade.
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Available in @ 0.8-6mm

Tel. +49(0)211-989240-0 - Fax: +49(0)211-989240-111
E-mail: Info@zccct-europe.com - www.zccct-europe.com - www.zccct.com




THE BENEFITS
OF YOUR MEMBERSHIP
IT IS WORTHWHILE TO PARTICIPATE

There are a lot of reasons for a membership of CFK Valley e. V. In the
first place, the success-oriented bundling of research and corporate
activities ;as well as the systematic networking of leading industry
specialists can be mentioned.

rong arguments

+ Access to direct business

+ Access to state-of-the-art technology in the field of composites
Involvement in latest research projects and developments
Networking with the relevant actors of CFRP technology

+ Access to new markets and partners
Joint public relations work
Contacts with national and international companies and
research institutes

+ Access to attractive training programmes
Participation in ongoing projects
Reserved university places at the PFH
Participation in multiple events of CFK Valley e. V. free of cost
Discounted participation in the CFK-Valley Stade Convention
Organisation of joint booth in important exhibitions
Provision of rooms and infrastructure in CFK Valley

and many more benefits!

Get to know experts with our help, who share your passion for innova-
tions and for the material carbon!
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Lightweighting with
ROHACELL® Triple F

Losing weight was never so easy.

Losing weight is never fun - even for a car.

Composites with ultra-lightweight ROHACELL® Triple F foam
cores inside can substantially lighten a vehicle design. Because
the cores are produced via in-mold foaming; it's even easy to
create lightweight parts with complex geometries and
integrated inserts. Design with freedom. Lose weight.

+ Lightweight, structural core shapes —
in customized densities

+ Quality cores with fine surface details,
ready to be used for lay-up and curing production

+ Optimal for fast processing cycles and
high volume serial production

+ Integrate inserts during the foaming process

Learn more at www.rohacell.com

ROHACELL® Triple F

@ evonik

POWER TO CREATE

ECONOMIC, 3-D STRUCTURAL
FOAM CORES
IN A LARGE NUMBER OF UNITS

High stiffness at low weight: Integral design, reduced resin ab-
sorption and high temperature resistance are some of the char-
acteristics of ROHACELL® structural foam core from Evonik
Performance Foams for economic production of fibre-re-
inforced composite sandwich components. In addition to tradi-
tional foam core material and the time-intensive method of NC
milling, which is suitable for a moderate number of pieces with
its high accuracy and low investment costs, Evonik developed
two further processes for the production of closed-cell foam
cores: thermo-shaping and in-mould foaming. These faster
and material saving methods make it possible to produce a
larger number of pieces at a reduced cost.

In thermo-shaping, foam sheets are shaped into complex
geometries using one or two-sided tools and cycles of only
minutes. Special infrared radiators heat up the inherently insu-
lating material in seconds in a clamped frame, fast automated
reforming machines bring the material into the final shape and
compress it, if needed.

As the name says, with in-mould foaming, the core is foamed
directly inside the mould: To do this, ROHACELL® Triple F is
filled as granulate into a two-sided mould, and then heated. The
granulate foams uniformly until the mould is filled completely
and homogeneously. Thickness differences, sharp edges,
inserts and different surfaces are possible. The highly precise
components made of ROHACELL® Triple F need only to be de-
burred slightly before further processing. Due to its excellent
mechanical properties even at high temperatures, this foam
can also be used in high pressure RTM or a wet-press method.
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WE ARE OLIN — NUMBER 1 IN EPOXY MATERIALS

» Complete Epoxy portfolio for all applications
* Global asset footprint
* Tailored innovation for wind and composites

Olin Epoxy provides a comprehensive range of advanced systems for high-performance composites
used in a variety of industries including aerospace, automotive, construction, and wind energy. Our
local presence, unique back integration, global production network, and dedicated technical teams

make us the reliable supply partner for our customers.

Learn more about us at OlinEpoxy.com.

Your Release Agent Specialist

High-Tech is not everyone’s business - but yours and ours!

We offer innovative, high-quality products to fulfil your special needs and requirements in the composites industry

Your industry sector: Our products:

= Automotive = Wind energy = (Classic External Release Agents = Additives
= Aerospace = Model and mould construction = Modern External Release Agents = Sealers

= Marine = Internal Release Agents = Cleaners

® ™ Trademark of Olin Corporation or an affliated company of Olin
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chemie international

Miinch Chemie International GmbH

69469 Weinheim - Germany
Phone: +49 (0) 620199830

www.muench-chemie.com
[ | facebook.com/muenchchemie
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CFK Valley e.V. IRETEIE R BN =
Ottenbecker Damm 12 &ttt - Ottenbecker Damm 12
21684 Stade HR4misT : 21684 Stade
Phone: +49 4141 40740-0 =EETE +49 4141 40740-0
Fax: +49 4141 40740-29 hESIEE +49 4141 40740-29
info@cfk-valley.com FEFHB#E info@cfk-valley.com

www.cfk-valley.com
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