Composite Systems

Flexible. Reliable. Efficient.
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Design, engineering and production by a single supplier

DORNIER is the reliable partner for all requirements relating to any aspect of the production of application-
specific lines for manufacturing semi-finished composite products. Whether single components or a customized
turnkey complete line: DORNIER plans, designs and builds everything in-house.

History

The world-renowned aircraft manufacturer Dornier began building textile machines after the Second World
War. The reason for this change of direction: The Allied Forces had prohibited the company from building
airplanes in Germany. In 1950, Lindauer DORNIER GmbH was founded in what remains the company’s
headquarters at Lindau-Rickenbach by Peter Dornier, son of the famous aviation pioneer Claude Dornier.
The first fruits of the search for a new field of activity there were shuttle weaving machines. But soon afterwards,
Lindauer DORNIER GmbH also began making specialty machines, including dryers for the cardboard, paper
and construction panel industry. In the mid-1960s, film stretching lines for the packaging and plastic film
industry and textile finishing machines for tubular knit goods were added to the product portfolio.

The rapier weaving machine, developed in 1967, and the air-jet weaving machine introduced in 1989
represented the most significant milestones in the company’s rise to become Germany’s only weaving
machine manufacturer of international standing. The end products made on our weaving machines comprise
extremely high-performance fabrics for airbags, carbon fabrics for composite structures and aramid fabrics
for fire-resistant or bullet-proof applications. But equally for the finest silk fabrics, intricate Jacquard items
and ultrafine worsteds, the DORNIER system family offers the ideal tool. With the DORNIER Composite
Systems® product line, founded in 2014, we continuously offer new answers to the challenging demands
of the dynamic composite industry in the form of innovative production lines for composite semi-finished
goods of all kinds.
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DORNIER COMPOSITE SYSTEMS®

LIGHTWEIGHT DESIGN
OF THE FUTURE WITH LINES
FROM DORNIER

Semi-finished composite goods, the key to lightweight design of the future

The relevance of lightweight design is growing more and more important in many industries. The reasons for this are

many and varied and are strongly influenced by the application:

¢ In aviation and the automobile industry, legal regulations governing pollutant emissions and the long-term rise in fuel
prices are drivers for manufacturers’ lightweight construction strategies.

¢ In the renewable energies sector, longer rotor blades can be manufactured for wind turbines, and help to increase
their output.

¢ In machine building, component weights are reduced to increase machine speeds, thereby also improving productivity.

As metal materials reach their lightweight limits more and more frequently, fiber-reinforced plastics (FRP) have been
successfully employed for many years. High-performance fibers are combined with a polymer matrix. Carbon and glass
fibers in particular have highly application-friendly properties profile with regard to mechanical characteristics. When
the fibers are positioned precisely in the direction of the loads acting on them, their excellent properties can be exploited
ideally. Thermoplastic and thermoset polymers fulfill a key function as matrix material for the fibers, to make FRP
components lightweight and strong at the same time.

A unique combination

The mission of DORNIER Composite Systems® is to provide machines and production lines for the flexible, economical
manufacture of high-quality semi-finished composite goods. To do this, we rely on our decades of experience in building
weaving machines for the textile industry and film stretching lines for the plastics industry. The result of this combination
is an innovative family of products for integrating fibers and matrix: tape production lines, tape weaving machines and a
technology platform for 3D woven fabrics. We also offer customized conversions and modifications for our roving
weaving machine.
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“Made in Germany”

Systems by DORNIER are “Made in Germany”. A high production depth demonstrates the strength
of the company’s in-house value creation. It enables us to offer our customers the highest possible
quality, durability and flexibility for efficient, process-reliable and scalable manufacturing of semi-
finished goods.
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INNOVATIVE BY
TRADITION
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Application-specific production

One of DORNIER’s greatest strengths is the application-specific production
of components and lines according to the customer’s wishes. As an independent,
midsized family enterprise, our highest priorities are trust and an understanding
of our customers’ needs.
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Quality creates value: individual serial production

No two lines are exactly alike; each one is designed, developed and built specifically for its
intended purpose in close consultation with the customer. Even so, all lines have something
in common: high economy, quality and reliability are standard.
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DORNIER LINES / ZB/IREFZ

C O MPLETE LINE S FR O M A __ Benchmark in productivity, flexibility and reproducibility

The high production speeds achieved with lines by DORNIER along with consistently high
S I N G L E P R OVI D E R availability yields the highest possible level of productivity. With enormous flexibility, the lines
can handle large and small production runs with equal efficiency — this ensures that our customers

remain supremely competitive.
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In the third dimension: A clear direction:

the TRITOS® PP weaving machine the PROTOS® TP/TPD tape
High-quality Economical production of production line
reinforcing fabrics: EEZHE: semi-finished composite products:
the P2 roving weaving machine TRITOS® ZEEMEF=4 the PROTOS® TW tape weaving machine EMEY A M:

ZHPROTOS A FMRERT

SREEERAY: SRBETLRmEAMEE&:
FHLD LA, PROTOS® B4R

89



TECHNOLOGY / #AX

HIGH-QUALITY
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ROVING WEAVING MACHINE

Production technology for high-quality reinforcing fabrics: the roving weaving machine

Our DORNIER roving weaving machine is renowned worldwide for manufacturing high-quality reinforcing
fabrics based on carbon, glass and aramid fibers. The machine combines exceptional reliability with a high
level of productivity and flexibility as well as high material efficiency. Components to reduce weft waste on the
left side makes fabric production even more efficient. For the processing of carbon fibers, the roving weaving
machine is available in the typical protection classes.

High-precision, efficient, flexible: high-performance fabrics

The warp material is supplied from creel or warp beam. One mono-rapier or two rapier heads with positively
controlled central transfer transport the weft threads into the open weaving shed. Shedding is carried out
with a powerful Dobby or Jacquard machine. A special product take-up guarantees a gentle and precise
transport of sensitive fabrics.
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Back to the future — DORNIER and carbon fibers

From the first great all-metal airplane built from aluminum to the brake flap made with carbon

fiber reinforced plastic (CFRP) — At the start of the 70s, DORNIER the pioneer in metal aircraft
construction reintroduces woven materials into the structure of a serial airplane.
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IN THE THIRD DIMENSION: TR =EE
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3D WEAVING MACHINE

Simple and efficient weaving of complex forms: the 3D weaving machine

The 3D weaving machine is used to manufacture multilayer fabrics with complex structures for composite
reinforcements. Notable features of the line include digital weave pattern programming, flexible shed geometry
and rigid rapier motion for low filamentation without any additional guiding elements. Thanks to the DORNIER
Weft Saver (DWS), the device that permits weaving with reduced filling waste, fabric production becomes even
more economic. For the processing of carbon fibers, the 3D weaving machine is available in the typical
protection classes.

Excellent damage tolerance: complex 3D fabrics

The warp material is provided through a creel. A highly flexible Jacquard machine is used for the shedding.
The rapier head inserts the weft yarn into the open shed without any additional guiding elements. For thick
fabrics, an integrated fabric guide and a horizontal product take-up are available. Many add-on modules
from the standard product program can be integrated into our 3D weaving machine.
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Weaving without limits: A textile machine digitalizes the world

Over 210 years ago, Joseph-Marie Jacquard changed the world with a piece of cardboard: In 1805 in Lyon,
France, the international capital of the silk weaving world at the time, the weaver’s son invented a line for
controlling a weaving loom with perforated cards, and in so doing he revolutionized much more than textile
production. With the loom as a “programmable” machine, he also laid the foundations for the automation
we know today. And Jacquard technology has undergone constant development to this day.
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ECONOMICAL PRODUCTION

OF SEMI-FINISHED COMPOSITE ¥ RmEAMEEFR &
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TW WEAVING MACHINE

It combines the advantages of unidirectional structures and fabrics: the tape weaving machine

The tape weaving machine can process binder-fixed and fully impregnated tapes as well as other ribbon-like
materials into textile structures featuring low undulation and a defined grammage. Thanks to their good
forming behaviour they are perfectly suited for further processing into structural as well as design applications.
The usage of an integrated fixation unit permits the manufacturing of open and non-displaceable fabric
structures.

Further processing made easy: high-quality tape fabrics
The warp tapes are provided from a creel. The weft tapes are inserted without twist by means of the

DORNIER ZeroTwist® Feeder. A positively controlled rapier head pulls the weft tapes into the open weaving
shed. Finally, the finished tape fabric is wound up either inside the machine or with an external winder.
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material combinations and process alternatives. Apart from the simple material data, other criteria which are
carrying more and more weight with respect to the optimum decision are the stability of the processes and
the availability of technologies and materials. The DORNIER tape weaving machine brings high levels of
scalability and process stability into the composite industry. For the production of semi-finished goods for
both thermoset and thermoplastic composite components the tape weaving machine is a corner stone of a
reliable supply industry for lightweight components.
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A CLEAR DIRECTION:
DORNIER PROTOS® TP
PRODUCTION LINE
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Efficient production of high-quality tapes: the tape production line

The tape production line from DORNIER is designed for the efficient manufacture of high-quality, unidirectional
fiber reinforced tapes. The tapes can either be stabilized with binder material or completely impregnated
with a thermoplastic matrix. The line is modular, which renders it ideal for working with various processes
and materials.

Superior quality: unidirectional fiber tapes

In the tape production line the fiber material is first provided through a creel. Then the threads are spread

out to form a flat tape and are optionally coated with a binder. The dry tape can be impregnated with a
thermoplastic matrix. Finally, it is cut to width in the machine and wound onto flanged bobbins under
quality-assured conditions.
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For our customers: the DORNIER Composite Systems® Technology Center

When developing high-performance fiber composite components, all stakeholders involved
in the value chain need to work closely together. All production technologies of Composite
Systems associated with different aspects of the lightweight design of the future are available
in our DORNIER Composite Systems® Technology Center. Together with our customers, we
test new process variants, build mockups, perform preproduction series and commission
customer-specific systems. Training courses can be conducted right in front of the demon-
stration machines.
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Textile prototyping

The development of fabrics with complex or
multilayer structures is an intuitive process thanks
to adapted software solutions. We will be glad to
help you to select the tools suited to your needs
and show you how to turn your product ideas into
real textiles.
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Technology consulting

DORNIER has been a reliable supplier to the composites industry for decades.
Our experts will be glad to advise you in the selection of processes and materials
for your individual application situation.
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SERVICE FOR YOUR
SUCCESS: NI RARSS: IRS5IEE
SERVICE ADDS VALUE®

Low wear, low maintenance costs

Durability, low wear and low maintenance costs are qualities embodied by the robust, reliable lines from
DORNIER. Some of our line components have been producing fabrics for over 60 years — efficiently and
economically to this day.

Your success depends on many factors

Consulting, service and support by DORNIER begin with your interest in purchasing. Our Service Center in
Lindau, with its customer service departments, a wide variety of training options and exceptional spare
parts service stands as your guarantor for a long-lasting, successful cooperation. We operate a service
network with our expert team and agents in all major sales markets for our lines and machines. In the USA,
India, China and Turkey, DORNIER also operates its own branch offices.
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DIRECT LINK 4.0: DORNIER o et oo

e Online shop for original parts (DoXPOS — Parts Order System)

C U STO M E R P O RTA L e Convenient access to networked weaving machines thanks to Remote Access and clear administration of
machine data (DoXWeave)

® Production monitoring through communication of the weaving machines with all common production data
acquisition systems or networks via Ethernet interface (DORNIER ErgoWeave®/DoXNet)

e Access to user documentation (DoXDocu)

e Optimal data overview by individually definable machine groups and numbers

E j:i'l. \E j:i'l. 4 O . y )=| Vi }i' ‘Lu-' « Access to previous orders and current quotations
R ;L_ R . . & b /J \ J‘ﬁﬁ * Improved running behavior, maintenance and shorter downtimes
Log on and get started right away

This system based on HTML5 and the most modern database technology (powered by SAP HANA) does not
need any plug-ins and can be comfortably operated via PC, smartphone, tablet computer or weaving
machine panel.

24/7 online shop for original parts: DoXPOS

Ordering original DORNIER parts directly and rapidly via online shop: Add the desired parts from the spare
part catalogue to the cart - DORNIER ensures to deliver them promptly.
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Direct Link 4.0: the DORNIER Customer Portal myDoX®

Thanks to the customer portal myDoX® DORNIER’s customers organise their production 2477 - REZHELBIE: DoXPOS
at the highest technological level. It completes and expands our personal technical
DORNIER service and the weaving machine panel DORNIER ErgoWeave® with integrated BEELZEEERREITBZ R REESH: SEHERPHARSHRMNEIBEYES - ZRRBRRINRT,

Ethernet interface. In addition to a 24/7 online shop and the enhanced DoXWeave
software for the networking of weaving machines, myDoX® offers also the direct 4.0
connection to experts and information from company DORNIER.
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Lindauer DORNIER GmbH
Rickenbacher Str. 119
88131 Lindau, Germany
Telephone +49 8382 7030

American DORNIER Machinery Corp.

P.O. Box 668865
Charlotte, N.C. 28266, USA
Telephone +1 704 697 3310

DORNIER Machinery India
Private Limited

201-A, Sangeet Plaza

Marol Maroshi Road

Andheri (East)

Mumbai 400 059, India
Telephone +91 22 292 506 74

DORNIER Makina Ltd. Sti.

Oruc Reis Mahallesi

Giyimkent Sitesi 6. Sokak B64 No. 38-40
34235 Esenler/Istanbul, Turkey
Telephone +90 212 4266 998

DORNIER Machinery (Shanghai) Co. Ltd.
WaiGaoQiao Tax Free Zone

299 FuTeZhong Road

Area B G/F Block 45

Shanghai 200131, China

Telephone +86 21 504 628 38

www.lindauerdornier.com
composite.systems@lindauerdornier.com
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