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Dear reader,

“Carbon Composites Magazin” is partitioned into five chapters: News and Reports from the ‘CCeV-Network’ is followed by contributions of CCeV-
members to an annually changing ‘Key Topic’. The next three chapters correlate to the line of production: ‘Layout and Characterisation’, ensued
by ‘Production and Processing’ and completed by ‘Industries and Cross Section’.

The issue of the “Carbon Composites Magazin” at hand is released in due time for the Composites Europe 2016. Suitable for the international
attendants of this major European Trade Fair and forum for composites, technology and application with its good reputation as international
business platform for the composite industry this is going to be the first edition of the “Carbon Composites Magazin” to be published in English.
Henceforward one out of four annual issues is going to be provided in English.

We do hope you enjoy reading and find professional inspiration by browsing in our magazine — made especially for you by the

CCeV editorial department
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sandwich panel manufacturing

24 Fully automated design and manufacturing of complex geometries with dry fibers
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Diamond coated tools work highly demanding special materials
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PERSONALLY

Frédérique Mutel, JEC Group President and CEO

JEC Group’s target is to push the usage of composites materials and open paths.
“Experience Composites powered by JEC Group” was a wonderful opportunity to do it.
Germany is a fertile soil when it comes to composites developments and innova-
tions. Indeed, the close relationship of the Golden triangle made of Government, Industry and Research together with Material Sciences
and Engineering is perfectly applied here. This could be witnessed during “Experience Composites powered by JEC Group” last Septem-
ber in Augsburg as this event brought together exhibitors and attendees covering the whole composites value chain from raw material
suppliers to OEM and end users strongly enriched by the academic and scientific communities.

When the concept of this new event was defined with the envolvement of three partners such as CCev, Messe Augsburg and JEC Group, we
were confident on the quality of the platform we would deliver. The first “Experience Composites powered by JEC Group” demonstrated
the efficiency of cooperation between complementary partners. Together we managed to mobilize the most brilliant companies and ex-
perts in Materials and Manufacturing. We created a unique event with an original format generating new horizons. The final market espe-
cially Automotive and Aerospace could measure the advances of our industry. We combined our expertise and network to deliver a very
successful Experience Composites. No other show in Germany combines the variety of services provided to exhibitors and attendees as
well as high level conferences sessions and multi-located site visits and networking events. The event was exploring new fields in terms
of materials, new matrices, new fibers, hybrid composites. For instance, textile reinforced concrete was one of our subjects. Carbon con-
crete: not common! New populations of architects or builders joined and investigated the potentialities.

We are proud to serve the German and European composites professionals with a top quality international event and are deeply motiva-
ted to prepare the second “Experience Composites” with such a qualitative approach and strong local support. The outcomes were so po-
sitive that we have already planned the next sessions being confident that Experience Composites will steadily be part of the composites
panorama. JEC Group has always been a market-driven organization, adapting to the needs of the Industry in terms of knowledge sharing
and networking events. Doing so has helped us become the number one composites industry organization in the world. We are an agile
organization seizing opportunities and always excited to open new paths with valuable partners.

Yours,

Frédérique Mutel
JEC Group President and CEO
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FIRST TIME: COMPOSITES GERMANY PAVILION

“Composites Europe 2016”: Trade fair with 2nd International Composites Congress (ICC)

At this year's Composites Europe (29.11. - 1.12. in Diisseldorf) the Com-
posites Germany trade association will be represented with a community
stand for the first time. The umbrella organisation of the German fibre com-
posites industry with the members AVK, CCeV, CFK-Valley Stade and VDMA
AG Hybride Leichtbau Technologien will be exhibiting on a 350 square

metre collective booth which includes a total of 18 member companies.

Composites Germany

COMPOSITES EUROPE

The exhibitors at the Composites Ger-
many Pavilion include, among others,
KraussMaffei Technologies, Dassault Sys-
tems Deutschland, Siemens, Olin Epoxy
Stade, Institut fir Verbundwerkstoffe Kai-
serslautern and Leichtbauzentrum Sachsen.
Overall, this year's Composites Europe
expects to see 350 exhibitors from 20
countries. The focus of the trade fair is on
technology and trends in the glass, carbon
and bio-fibre reinforced plastics sectors.

2nd International Composites Congress (ICC)

After the great success of the 1st Internati-
onal Composites Congress held within the
framework of the past Composites Europe in
Stuttgart, the trade association Composites
Germany will be holding the next congress
on 28.-29.11.2016 in Diisseldorf - again in
time for the start of the trade fair. Partner
country this year is Japan which will be re-
presented by numerous exclusive speakers.

Under the motto “Composites - On the
path to becoming a key industry”, 30 in-
ternational speakers will be presenting
the current trends and developments in
the fibre composites/composites sector of
industry. New applications and technolo-
gies as well as a comprehensive overview
of market developments in Europe and
around the world show that composites are
playing an increasingly significant role in
light construction.
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NETWORK

CCeV CALENDAR

In this edition of our magazine you find a calender for 2017
with all the important events and dates of our network.
Free offer for our members: If you want to get such a
calender for your office wall, same entries but bigger in
size, please contact us: doris.karl@carbon-composites.eu




“EXPERIENCE COMPOSITES”: A PROMISING START

175 exhibitors and more than 4,000 visitors at the kick-off in Augsburg

Augsburg. The new leading international fair for fibre composites, light construction
and carbon, “Experience Composites — powered by JEC Group”, celebrated a promi-
sing start. After the premier of the event, the creators, Messe Augshurg, the French
JEC Group and Carbon Composites e.V. (CCeV), are satisfied to look back on a success-
ful start. 175 exhibitors and 4,120 visitors from more than 30 countries, three con-
gresses and multiple side events, awards and a programme for schools made the fair,
held 21st-23rd September in Augsburg, a real success story.

Alexander Gundling, CEO of CCeV, is thrilled
by the success of the premier: “The concept
of a multi-location event was received posi-
tively by the members and guests of CCeV.
With 4,120 visitors at the initial event, we
are more than satisfied. We are also pleased
with the fact that most visitors had a very
professional background. With this as our
basis, I expect to see a considerable growth
in the number of both exhibitors and visi-
tors in 2018.”

As the European fibre composites hub the
city of Augsburg proved to be a first-class
host for the international world of light con-
struction and composites. The whole region
took the chance of presenting itself as a net-
working and business kingpin for both small
and large companies in the fibre composites
community. All of the events were received
well, in particular, the 8th user conference
of the Tudalit e.V.. Numerous participants
also attended additional events, seminars
and visited companies and institutes. “I
am particularly pleased with the response
to the programme for schools. 802 pupils
from the region were amazed by the inno-
vative forces behind resource-efficient ma-
terials. This is a peak value”, says Katharina
Lechler, who within the CCeV is responsib-
le for education.

Within the framework of the CCeV Symposi-
um, Carbon Composites e.V. (CCeV) award-
ed Michael Wilhelm the 2016 study prize for
best bachelor thesis and Anja Nieratschker
was honoured for her excellent master the-

sis. The laudation was held by Dr. Tilo Hau-
ke, head of company research at SGL Carbon
and member of the board of CCeV.

Six trail-blazing products and solutions re-
ceived awards within the framework of the
“Experience Composites 2016 Innovati-
on Award”. The awards, designed by Car-
bon-Werke Weilgerber using used parts of
a wind power system blade and Formula 1
composite materials, were given to Fisco (in
the construction and engineering category),
Mercedes AMG (automotive and transport
category), Cruing (aviation and aerospace
category), Cetim (mass production catego-
ry), M & A Dieterle (equipment category)
and the IFB-Institut of Stuttgart University
(automation category).

Three startups were honoured with prizes
in the first “Startup Awards” under the pa-
tronage of Ilse Aigner, the Bavarian minis-
ter for economics. The twelve entrepreneurs
from six countries presented themselves on

\ EXPERIENCE
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their own stands in the Startup Village which
was located in Hall 3. They each gave a ten-
minute pitch presentation to a jury of six.
Two first prizes (each liaised with 5,000 eu-
ros) went to Cobratex from Toulouse (ma-
nufacturer of composites products made
from bamboo) and Cevotec (market leader
in Fibre Patch Placement technology). The
third prize (an office for a year at Technolo-
giezentrum Augsburg) was awarded to the
startup Sicony.

The highlight for next year will be the CCeV
general meeting on 7th March 2017 celebra-
ting ten years of CCeV and the next interna-
tional symposium in Augsburg in November
2017 which will be organised by CCeV. The
second “Experience Composites - powered
by JEC Group” in Augsburg will be held 18th -
20th September 2018.

Acclaimed opening of the first “Experience Composites”: Prof. Dr.
Hubert Jager, chair of the board of CCeV, Gerhard Reiter, CEQ of

—

Messe Augsburg, and Fréderique Mutel, president and CEO of JEC
Group, (center) cut the green tape
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CONSTRUCTION MATERIALS NEWCOMER

Kick-off event on the application of Textile Reinforced Concrete

Parallel to the Experience Composites Trade Fair from 21st-23rd September 2016 in Augshurg, the 8th user conference of the Tudalit
e.V. took place. Some of the branch attendees took the opportunity, on the third day of the trade fair, to inform themselves about the
relatively new material, Textile Reinforced Concrete, at the kick-off event “Carbon fiber applications in the construction industry”.

Dipl.-Wirtschafts-Ing. Knuth Ensenmeier, re-
sponsible partner for Innovation & Techno-
logy at the HWK Schwaben, guided through
the event. Dr.-Ing. Silvio Weiland summa-
rised the history of the relatively new con-
struction material and the new possibilities
this has opened up in the construction sec-
tor for the interested “newcomers” among
the attendees. The Tudalit e.V. employee and
head of QS, Bilfinger Instandsetzung GmbH,
Hamburg, titled his presentation programma-
tically “More than 20 years of Textile Rein-
forced Concrete — a German success story”.

Well and good

The practical side was the main focus when
Bernhard Kélsch, craftsman, artist and
founder of the Concrete Factory, cast two
Textile Reinforced Concrete components,
directly on site. While doing this, the na-
tional BMWE award winner for 2016 chat-
ted entertainingly about the constructional
and design benefits of this “underestimated
material”. He also invited the audience to
feel free to lend a helping hand in his pro-
cess. We would like to express our grati-
tude in this regard to Dr. Michael Kégl and
Renate Brechenmacher from the Bauinnung
Schwaben who prepared the site, and pro-
vided a specialist for support.

In theory and practice

Following this, there came some very infor-
mative presentations and reports from the
practical side. These ranged from “Light-
weight construction application in shell
structures from carbon concrete”, which Dr.-
Ing. Sandra Gelbrich, Head of the research
center “lightweight construction” of the In-
stitute for lightweight structures in the TU
Chemnitz presented, up to the practical

8 Carbon Composites Magazin | Network | 4/2016

Textile Reinforced Concrete opens up

new possibilities

building presentation “Textile Carbon Rein-
forcements in concrete construction” from
Dipl.-Ing. Ammar Al-Jamous, departmental
managing director of CC Tudalit. This was
complemented by “Development and Measu-
ring of Carbon Reinforcements - Prognosis
and Development” by Dr.-Ing. Harald Michler
from the research group Textile Reinforced
Concrete, at the institute for solid construc-
tion in the TU Dresden.

“Application possibilities of Textile Rein-
forced Concrete” was presented by Dr.-Ing.
Christian Kulas, Departmental Head of Tex-
tile Reinforced Concrete at the Solidian
GmbH. A wonderful example of this is to
be found at the companies’ headquarters
in Albstadt, a 15 m long pedestrian bridge,
the first in the world to be constructed pu-
rely from Textile Reinforced Concrete. Du-
ring his talk “Textile Reinforced Concre-
te from the local authorities' perspective”
construction mayor Dipl.-Ing. Udo Hollauer
was very convinced that pure Textile Rein-
forced Concrete applications were approp-
riate when one thinks sustainably.

Practical use of the new material

was also shown

Spread throughout were numerous addres-
ses like that from Roy Thyroff from Fraas So-
lutions in Textile for the Tudalit e.V., or Oliver
Heiss for the Bavarian Architects Chamber
and from Dipl.-Ing. (FH) Ralf Wulf from the
Building Divison of the city of Munich for

With a loud blast of the carbon
trombone from CCeV member Nageli
Swiss AG, Prof. Dr. Hubert Jager, chair
of the board of Carbon Composites
e.V., opened the symposium at
“Experience Composites 2016”.



the Bavarian Engineers Chamber. Dipl.-Ing.
Klaus Posset explained the details about
“Mae West - a complex art work from Car-
bon Fiber Reinforced Plastics”, especially on
the problems of the final assembly at tem-
peratures of about -20°C. Another practical
construction presentation was “Restoration
measures in a sugar silo using Textile Rein-
forced Concrete” (Dr.-Ing. Silvio Weiland),
followed by the challenges of “Redesign of
the State Opera House Berlin” (Dipl.-Ing. An-
dreas Ehrlich, TU Chemnitz), and the vision
of the movable “Self supporting Island Ar-
coval” from Martin Maria Daum (Architek-
turbiiro Purist, Karlsruhe).

Summary

What was notable was that the presenta-
tions, although they were not coordinated
in advance regarding content, resulted in
a comprehensive, complementary, unified
experience. The event was highly success-
ful, even if more participants would have
been welcome, perhaps from the large craft
businesses.

A heartfelt thank you goes to all those in-
volved for their efforts. They contributed
to more applications for Textile Reinforced
Concrete, to an appropriate growth of expe-
rience and therefore to the achievement of
our common goal “Convince planners and

On site Bernhard Kélsch cast a tile with Textile Reinforced Concrete

local authorities”. An important step in this
direction is also the availability of the pro-
totype of the “Planner portfolio” from the
editors Dr.-Ing. Ingelore Gaitzsch and Prof.
Peter Offermann.

Further Information:

Prof. Dr.-Ing. habil. Ralf Cuntze,
Carbon Composites e.V.,

phone +49 (0) 8136 / 77 54,
ralf_cuntze@t-online.de,
www.carbon-composites.eu

175 exhibitors were pre-
sent at the first fair on

composites in Augsburg. -

802 pupils visited the fair, where the CCeV
Study Prize was awarded for the third time.

—

e |
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SPECIALISTS ON DESIGN TOOLS MEET

Theme day “From design dimensioning via design verification to certification”

During the “Experience Composites”-fair there was also a CCeV-theme day on the topic “From design dimensioning via design
verification to certification”. Professor Ralf Cuntze from Carbon Composites e.V. (CCeV) organized this event and invited specialists
on design tools, applicable along the design development chain.

Prof. Ralf Cuntze, retired from aerospace in-
dustry and presently heading the CCeV work-
group "Engineering”, opened the workshop
with a presentation with the title “From de-
sign dimensioning via design verification to
product certification with emphasis put on
composite parts development™ as a general
introduction to the contents and title of the
workshop. Dr. Robert Boehm (ILK, TU Dres-
den) followed with a presentation on “Novel
material models and multi-scale simulation
methods for composite materials”. Materi-
als addressed were the “simple” UD materi-
al and basic textiles.

Dr. Christian Huehne from the Institute of
Composite Structures and Adaptive Systems,
DLR, Braunschweig talked about the “Simu-
lation of manufacturing processes”: Process
simulation, well connected to structural ana-
lysis, is a precondition for reliable designing,
was his message. Design results, obtained in
the MAI Carbon Cluster research project, were
presented by Dr. Roland Hinterhoelzl (LCC, TU
Munich). Again, connecting process simula-
tion to structural analysis was addressed as
a presently main design feature.

Excellent joints and load introduction ele-
ments are key enablers for high performance
structural parts. Therefore, Professor Helmut

Rapp (UniBw, Miinchen) presented ideas on
“Load introduction in monolithic and hybrid
lightweight structure”.

Structures may suffer from repeated loading
which may lead to fatigue problems. Dr. Ilja
Koch (ILK, TU-Dresden) and Prof. Peter Horst
(TU Braunschweig), both members of the Ger-
man fatigue working group “BeNa = Betriebs-
festigkeits-Nachweis”, reported on their view
of the lifetime prediction status. The presen-
tation on “Strength and curing simulation of
thick-walled composites with ANSYS WB 17.0”
by Rene Roos (ANSYS Switzerland) and Céd-
ric Devivier (LMAT Ltd. Bristol) stated that
structural parts can be thick-walled, which
requires a much higher analysis effort. This
begins with an optimized curing simulation
to keep residual stresses low.

Prof. Martin Schagerl (JKU University Linz,
Austria) then gave insight to the structure of
the German Aeronautical Handbook HSB, en-
riched with presently prepared “Current con-
tributions and research activities on funda-
mentals and methods for structural design
and analyses”. Valuable theoretical HSB de-
sign sheets, parts of this excellent design
handbook, will shortly become available via
Internet for every engineer.

First failure is not last failure, residual load
and stiffness capacities still exist. Dr. Matthi-
as Hormann (CADFEM GmbH, Grafing) show-
ed in his presentation “First-ply-failure and
then what? - Approaches for detailed simu-
lation of failure” what is left after initial fai-
lure occurred - important insights to avoid
a costly design change in the case of an un-
foreseen overloading.

Horst Bansemir (formerly Eurocopter Ger-
many, Ottobrunn) closed the workshop with
a standard rules-based report on “Certifica-
tion aspects” in airplane design when com-
posites are used. It is based on his contri-
bution to the FAA-rule “Damage tolerance
and fatigue evaluation of composite rotor-
craft structures”.

Further Information:

Prof. Dr.-Ing. habil. Ralf Cuntze,
Carbon Composites e.V.,

phone +49 (0) 8136 / 77 54,
ralf_cuntze@t-online.de,
www.carbon-composites.eu

The multi-location event included the
Symposium of CCeV, CCeV seminars, the-
me events and the presentation of the
CCeV Network in its booth at the Experi-
ence Composites fair.

S e
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TOGETHER

More than 70 participants at the CCeV themed day in Leipzig discussed current and future

practical examples of functional integration in fibre composite structures.

CCeV themed day “Functional integration in practice” at BMW in Leipzig

The two CCeV workgroups “Multi-Material-Design” and “Smart Structures” came to-
gether for the first time, in cooperation with the PolymerMat e.V. for a joint themed
day at BMW in Leipzig. More than 70 participants from both industry and research join-

ed the event.

The guests were welcomed by representatives
from the CC Ost and CC West departments,
Dr. Thomas Heber (departmental head for CC
Ost and workgroup leader for “Multi-Materi-
al-Design”) and Dr. Martin Gurka (workgroup
leader for “Smart Structures”, CC West). The
opening lecture was held by Dr.-Ing. Johan-
nes Voigtsherger (head of Integration of pro-
duction projects at BMW i, BMW factory in
Leipzig and member of the board of CC Ost),
who used the one hundredth anniversary of
the company to take a look at BMW deve-
lopments and offer an overview of the mo-
bility concepts of the future. A tour around
the BMW factory provided a comprehensive
overview into the serial production of BMW's
electric vehicles i3 and i8 and completed the
program of the host.

In the afternoon session of the CCeV the-
med day, the participants investigated the
topic of functional integration: The incorpo-
ration of multiple passive, active or sensory
functions in a single component makes the
component itself more complex, but redu-
ces the number of components within the
system as a whole. Costs, manufacturing ex-
penses, installation space and weight can be
saved using elegant functional integration.

The general approach, which is considered
the aim within the design of functional in-
tegration, is to map as many technical func-
tions as possible with as few components
as possible, is shared by the specialists, but
they believe it can be broadened: Only by
observing the system as a whole is it possib-

Fahrzeughau Meier GmbH presents the prototype of a camper with a functionally
integrated GRP chassis.

’__’ ccosT
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le to take into account all of the constraints
that are necessary to achieve sensible func-
tional integration.

Herwig Kirchberger from Teufelberger Com-
posite GmbH reported his experiences in
this area: According to Kirchberger, if you
combine the knowledge gained from me-
tal-composite-light construction with so-
lutions from the electronics industry, and
then draw on user experiences from both
sectors, functional integration can be im-
plemented successfully.

Wolfgang Schlick from Fahrzeughau Meier
GmbH presented a patented new develop-
ment: an innovative GRP chassis for camper
vans and commercial vehicles that has been
developed in conjunction with the professor
for plastic technologies at TU Ilmenau. The
participants were able to view the camper
prototype on site.

“It is impressive to see the variety of inno-
vations being made in the fibre composites
sector, both at BMW in Leipzig and at smal-
ler companies, such as Fahrzeughau Meier
GmbH”, concludes Dr. Thomas Heber: “Even
beyond the automotive industry, for examp-
le, in machine and system construction, there
are considerable potentials waiting to be
exploited by our members.”
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11th INTERNATIONAL CARBON FESTIVAL

A delegation from the leading edge cluster MAI Carbon were guests in Jeonju, South Korea

A 22-man delegation made up of members of the leading edge cluster MAI Carbon, an initiative

of the Carbon Composites e.V., travelled to South Korea to participate in the 11th International

Carbon Festival in the provincial capital Jeonju, 230 km south of Seoul.

The invitation came from the South Korean
Carbon Cluster, in cooperation with KOTRA,
the Korean Trade Agency, Hamburg.

Alongside the opportunity for the MAI
Carbon partners to present itself as an
exhibitor and to establish Korean busi-
ness contacts, there was also the parallel
opportunity to hold presentations as part
of the 2" Global Carbon Cluster Forums.
Among other things, presentations were
on offer giving the newest results from
the companies BMW Korea and ARRK P+Z
Engineering, as well as SGL Carbon Meitin-
gen, the University of Augsburg, ELG UK,
TUM, Fraunhofer IWU, ILK of TU Dresden,
DLR, Premium Aerotec, Voith Composites,
Quickstep, BA Composites, Saertex, Krauss
Maffei and the leading edge cluster MAI
Carbon. As a finale, the research centre
KCTECH was visited.

The Korean government sees lightweight
construction as an important future branch
and has set up corresponding funding
opportunities. KCTECH, which is mainly

The delegation in front of a temple of the
traditional Hanok houses in Jeonju.

focussed on the topics of Composite Mate-
rials and lightweight construction has profi-
ted from these measures and has equipped
itself with cutting edge technology for
research purposes. Afterwards there was
an opportunity to get an introduction to the
cities history before travelling to Seoul to
begin the journey back to Germany.

“THE FUTURE IS COMPOSITES” -

FILMED BY CCeV

CCeV is producing its first own video
on the various steps of the making
of products with carbon compo-
sites. Filmed at the Textilmuseum
Augsburg, where an exhibition on
the topic was taking place until the
beginning of November, the produc-
tion wants to bring the fascination of
carbon composites to young people.
The video will be available on the
website of CCeV by the end of 2016.

!
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MAI Carbon participated in the

11th International Carbon Festival

In conclusion it can be said that the trip
served the purposes of mutual exchange
and deepening of contacts for further co-
operation. The excellent organisation made
it easy for the participants to get to know
this distant country and to return with a
positive impression.

“» CARBON
’_’ COMPOSITES

TEN YEARS OF CCeV
- SAVE THE DATE

On 7th March 2017, members of
Carbon Composites e.V. (CCeV)
are invited to join the 10th

general meeting of the organisa-
tion. Please note the date in your
diary - an invitation via mail will
be following soon.
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THEME DAY IN AUSTRIA

CCeV discusses “Reliability and durability of CFRP components”

In September 2016, the company ColLT Priif und Test GmbH at St. Martin im Innkreis in Austria held the CCeV theme day “Reliabi-
lity and durability of CFRP components” of the technical engineering workgroup of the regional department CC Austria and Car-

bon Composites e.V. (CCeV).

Workgroup leader Dr. Markus Wolfahrt (AG
Engineering/CC Austria) and Dr. Christoph
Schondorfer from host ColLT Priif und Test
GmbH welcomed 50 participants to the event.
Main focus of the event was to bring together
experts from Austria, Germany and Switzer-
land to initiate further engineering and sci-
entific innovations in the field of reliability
and durability of composite materials.

After a short introduction, Prof. Ralf Cuntze
(CCeV), Prof. Clara Schuecker (Montanuni-
versitaet Leoben) and Martin Schwab (Tech-
nische Universitdt Wien) spoke about model-
ling approaches modelling approaches for
fatigue damage in fiber-reinforced composi-
te materials. In addition, Dr. Christian Gaier
(Engineering Center Steyr) presented a soft-
ware-based method for the fatigue strength

analysis of structural components. The lec-
tures given by Dr. Steffen Stelzer (Montan-
universitaet Leoben) and J6rg Goessl (CoLT
Priif und Test GmbH) concentrated on the
experimental characterisation of composite
materials under fatigue and multi-axial load-
ing conditions. Prof. Martin Schagerl (Jo-
hannes Kepler Universitat Linz) discussed
“Structural health monitoring” of light con-
structions, Horst Trattnig (Vallen Systeme)
offered an overview into the non-destructi-
ve materials testing of CFRP components.
The series of lectures was concluded by Flo-
rian Roper (Polymer Competence Center Le-
oben) with his lecture on adhesively bonded
repairs for aerospace composite structures.

The theme day was closed with a guided
tour of ColLT Priif und Test GmbH Colt and

FACC Operations GmbH. As the day came to
a close, all participants could look back on
a successful CCeV event with many key im-
pulses for their future work.

50 participants visited the CCeV
theme day "Reliability and durability
of CFRP components".

NEW CCeV-MEMBERS

Bumpmsite\mom(

The Heinrichwerft shipyard at Lake Constance is one of the lea-
ding developers of lightweight building materials. The com-
pany has accumulated extensive knowledge over the years,
which it offers through compositeworX to customers in the
maritime industry, wind energy, specialised vehicle construc-
tion and architecture. Heinrichwerft offers advice and assis-
tance in relation to composite technology applications, the de-
velopment of mould concepts and modularisation, as well as
mould construction and the manufacturing of entire products.

compositeworx GmbH
Bleichestr. 55 - CH-8280 Kreuzlingen
www.compositeworx.ch

& CUMPOSITESBUSCH

Composites Busch is a specialist provider of high performance
composite solutions for a range of industries and applica-
tions. For over 25 years the company has been creating cus-
tomer value for leading manufacturers in the areas of medical
technology and devices, industrial manufacturing, 3D additive
manufacturing, and luxury and sports goods. Solution-driven col-
laboration with its customers is one of the company’s greatest
strengths. Composites Busch is certified according to I1SO 13485
for the applied research and production of medical devices.

Composites Busch SA
Chemin des Grandes-Vies 54 - CH-2900 Porrentruy

www.compositesbusch.ch

0 B
g
NIEKE COMPOSITES

Nieke Composites GmbH
Rudolf-Diesel-Strale 5 - D-71106 Magstadt
www.nieke-composites.de

ITA

— Augsburg

Institut fiir Textiltechnik Augsburg gGmbH (ITA)
Am Technologiezentrum 5 - 86159 Augsburg
www.ita-augsburg.com
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ANNUAL KEY TOPIC
“RECYCLING”

With this issue of the “Carbon Composites Magazin“ at hand we complete this year‘s annual key topic “Recycling*.

A compilation of all our magazine articles dealing with this topic during this year 2016 will be available as of the
beginning of next year. For further information on this behalf please contact:
Doris Karl, CCeV, phone +49 (0) 821 / 26 84 11-04, doris.karl@carbon-composites.eu

Please note: the annual key topic for the upcoming year 2017 will be “Design“.



TOMORROW BEGINS TODAY

Recycling of composites — a perspective for the future

Building up a resource efficient materials cycle is recognised as an effective building block for the further development of Carbon
Composites. The solution to this problem is being researched and developed in various locations. The time has come for a compre-
hensive evaluation, which will enable focusing on the outstanding tasks.

What is vital is a consistent processing con-
cept for the usage of recycled carbon fiber
(rCF) materials. The elements are listed below:

Development of a logistics chain
for waste recovery

Even when assuming an increased market
volume this task can be quickly implemen-
ted by efficient partners from the waste lo-
gistics sector, based on a meaningful clas-
sification of the waste.

Separation Matrix - Fibers

Basically the research into better processes
for the separation of fibers from resin-based
waste (processing and end-of-life) should be
continued. However, it can and must be not-
ed that there is an already existing practice
carried out in several industrial installa-
tions with pyrolysis, which results in the fact
that rCF materials can be further processed.

Establishing of semi finished products

The application of nonwoven processes have
led to an industrially capable and, above
all, an economically efficient process for
the creation of semi finished products.With
continuous improvement this should form
a good basis for applications in lightweight
construction. The sensible adjustment to the
product characteristics will lead to a suit-
able basis for an appropriate design of the
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Application of web based composites

Compact line at ITA: carbon fibre waste to semifinished products for hybrid, thermoplastic

and thermoset materials

end products. The high degree of variation,
which results from process of “web based
composites” is a system benefit which will
enable further interesting applications. In
special cases, yarns and other products like
patch-based surfaces, will complement the
areas of application.

Step-by-step Downcycling

Obviously it will not be possible to avoid a cer-
tain deterioration in the fiber characteristics
after recycling. However the choice of the cor-
rect process has to orient itself to the challen-
ge of negatively influencing the fiber characte-
ristics, and especially fiber length, as little as
possible. From this point of view, the process
of chopping waste pieces of several hundred
millimeters in length, into ultra short fibers
is a destruction of value which is avoidable.
Although it must be taken into consideration
to find a reasonable solution for the high de-
gree of dust created in the processing of rCF.

Norms and Standards

The well-directed development and trading
of products along the value chain of rCF must
be based on reproducible and aligned stan-
dards and testing devices. Developing these
must be a key focus for the near future.

Products and applications

The products determine the appropriate pro-
cessing technology for rCF. The systematic
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search for suitable applications must be led
by this seemingly obvious but however very
important recognition. There are more than
enough application examples, which would
provide a good and suitable basis for the
characteristics of rCF products.

Design processes for rCF

Proper application of rCF materials in com-
posites calls for appropriate layout and cal-
culation models. Especially for nonwovens
there is a lack of specific but straightfor-
ward models, which can be adapted by de-
signers in medium size and small enterpri-
ses, too. Application based semi-finished
products like profiles, tapes or organo webs
may support this measure.

Pilot applications

Nothing convinces potential users as much
as the demonstration of successful appli-
cations. This requires a comprehensive ap-
proach in combination of process techno-
logy and product development, like it is
possible with the industrial scale compact
line at ITA Augsburg.

Further information:

Univ.-Prof. Dr.-Ing. Stefan Schlichter,
Institut fur Textiltechnik Augsburg gGmbH,
Augsburg,

phone +49 (0) 821 /80 90 34 10,
stefan.schlichter@ita-augsburg.de,
www.ita-augsburg.de



NEW SOLUTIONS

Cross-Cluster project started by the environment cluster Bavaria and the leading edge cluster MAI Carbon

The Environmental cluster Bavaria, together with the leading edge cluster

MAI Carbon, which is an initiative from Carbon Composites e.V. (CCeV), have U
embarked on a Cross-Cluster Project on the topic of waste disposal and re-
cycling of waste containing carbon fibers.

The project has the aim of identifying and
further developing intelligent and sustain-
able solutions for the waste disposal and re-
cycling of residues containing carbon fibers.
A sustainable basis should be created which
will set processes in motion over the course
of this one-year project (Start 1st October
2016) that will further develop and anchor
the recycling of CFRP materials in Bavaria.
The total funding amounts to 50,000 Euro,
which will be divided equally and refinanced.

Carbon fiber reinforced plastics (CFRP) are
implemented everywhere when lightweight
construction and stability play an important
role. Based on their enormous potential in
lightweight construction, they are a vital
component in the most varied of branches,
like for example the automotive, aircraft and
aerospace industries. The growth in produc-
tion levels has naturally led to an increase
in the amount of waste produced contain-
ing carbon fibers. There do, of course, exist
methods of waste disposal and recycling of
CFRP, however no process has established
itself on the market. Therefore the necessi-
ty is there to examine, further develop and,
where appropriate, to identify new possibi-
lities for waste disposal and recycling.

The focus of the project lies on the analysis
of challenges and specific competences of
the members and partners of the Environ-
ment cluster Bavaria and MAI Carbon. The
project bundles the know-how of two strong
networks and will therefore make a strong
contribution towards strengthening Bavaria
as a location as well as dealing with an im-
portant future challenge. The Bavarian mi-
nistry of Finance, Media, Energy and Tech-
nology is funding the project.

The Environment cluster Bavaria is the net-
work of Bavarian environmental economics
and science. The work of the network aims
at the strengthening and expansion of en-
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The MAL UCB project team is striving to identify and further develop intelligent and sustainable

solutions for the waste disposal and recycling of residues containing carbon fibers:
Anna-Lea Glocker (MAI Carbon), Denny Schiippel (MAI Carbon), Laura Jantz (Environment
cluster Bavaria), Stephanie Schwarz (Environment cluster Bavaria), Daniela Ratzinger

(Environment cluster Bavaria), Michelle Kraus (Environment cluster Bavaria) (fl.t.r.)

vironmental technology in Bavaria through
interlinking, informing and increasing co-
operation. The Environment cluster Bavaria
bundles the Bavarian competences from the
sectors of water and sewage, waste and re-
cycling, energy production from waste and
biomass, air pollution control, resource ef-
ficiency and material flow management.
Additionally the Environment cluster sup-
ports Bavarian companies in their efforts
in the international environmental techno-
logy market.

MAI Carbon is one of five leading edge clus-
ters that were recommended for funding
from the Federal Ministry of Education and
Research in the third round of the leading
edge cluster competition in 2012. The clus-
ter, based in the triangle covered by Mu-
nich, Augsburg, and 