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Industrial Markets

Hexcel’s Industrial business
focuses on three key performance-
driven market segments: Energy,
Automotive and other specialty
areas with focus on Sports &
Leisure and Marine. As wind
blades have increased in size to
power more ef cient turbines,
and car designers are challenged
with driving down CO, emissions,
lightweighting has become a
priority. Hexcel’s products are
driving weight reduction and
promoting greater manufacturing
ef ciencies in support of these
trends.

Energy

Hexcel has supported wind
turbine production worldwide for
more than 25 years with excellent
know-how in composite materials
and process enhancing as well as
environmentally friendly production
processes.

Our extensive range for Energy
includes products made of glass,
carbon and other bers to achieve
the most suitable solution for our
customers. We specialize in the
development and manufacture of
carbon ber, non-crimp fabrics,
ber reinforcements, prepregs,
laminates including pultruded
elements, and polyurethanes.

One of our strengths lies in
tailor-made products (technical
preforming) to enhance production
processes. We have the capability
to produce prepregs specially
designed for semi-automatic
processes.

An emerging market for Hexcel

carbon bers is hydrogen pressure

vessels as well as compressed

natural gas (CNG) tanks. Hexcel

composites also are used for

energy storage systems such as
ywheels.
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HexPly® prepregs

Hexcel prepregs provide a tougher,
lighter and stiffer alternative to
conventional materials. They are
specially formulated resin matrix
systems that are reinforced with
man-made bers such as carbon,
glass and aramid. Prepreg is the
ultimate composite material. The
thermoset resin cures at elevated
temperatures, undergoing a
chemical reaction that transforms
the prepreg into a solid structural
material that is highly durable,
temperature resistant, exceptionally
stiff and extremely lightweight.

HexPly® Prepregs

for Aerospace

Hexcel pioneered the development
of composite materials to meet
the requirements of early aircraft
manufacturers. Ground-breaking
projects included the construction
of a full scale wing sparin ax ber
reinforced phenol formaldehyde
resin for a Bristol “Blenheim”
bomber. Weight-saving was a
major driver in the exploration

and development of these new
materials, alongside the need for
higher mechanical properties and
greater design exibility.

The aerospace industry is the
greatest consumer of Hexcel
prepregs, for civil aircraft,

military jets, helicopters, aero-
engines or space satellite and
launchers. Hexcel’s range of

resin formulations for aerospace
prepregs includes a wide range of
epoxies for highly loaded parts and
supreme toughness: BMI systems
for high temperature performance;
phenoalics for re, smoke and
toxicity performance in aircraft

interiors; and cyanate esters for
space structures and satellite
applications. HexPly® prepregs are
available with HexForce® woven
and multiaxial reinforcements,

as slit tape for ATL and AFP
applications, or as unidirectional
tapes in various forms. HexPly®
out-of-autoclave (OOA) prepregs
are used for their exibility and
ef ciency in part manufacturing.

HexPly® Prepregs for Industrial
Hexcel provides a range of HexPly®
prepregs for industrial applications,
using specially formulated epoxy,
phenolic and BMI resin matrix
systems. HexPly® prepregs are
reinforced with woven, multiaxial
and unidirectional (UD) carbon and
glass bers.

HexPly® prepregs are used in a
wide range of industrial markets
where they are tailored to meet
speci ¢ performance requirements
including: low-temperature cure;
good fatigue performance; re,
smoke and toxicity performance;
and great visual nish combined
with high temperature resistance.

The HexPly® Industrial product
range continues to evolve, with
surface Ims, systems with very
short cure cycles and higher
temperature performance resins
being introduced. All industrial
markets can bene t from Hexcel’s
high-performance, lightweight
composite materials, from
traditional markets such as sports
equipment to new applications
such as industrial machinery and
alternative energy.



Hexcel pioneered the development of resin
formulations for composites and is the premier
worldwide supplier of prepregs, RTM and RFI
systems.

Resin Transfer Molding (RTM) and Vacuum Infusion are
composite manufacturing methods that are particularly
suitable for low-to-medium volume production rates,
allowing high-quality components to be created
without using autoclaves. Large complex shapes can
be achieved with good surface quality and a reduce
part count.

HexFlow® RTM6 is the aerospace industry standard
for resin transfer molding, manufactured in Europe
and the U.S. and quali ed by all major OEMs and
Tier 1s. This mono-component resin system has 20
years proven service and is favored for its high glass

1 HexFlow® infusion resins

transition temperatures and exibility in injection and
cure cycle parameters.

In response to customer demand, Hexcel developed
a bi-component format of RTM6 called HexFlow®
RTM6-2. With the same chemical composition as
RTM6, RTM6-2 provides the same high mechanical
properties as the original resin and is easy to transport
by air or sea. At customer facilities, this system can be
stored at +5°C for 12 months (instead of -18°C for

9 months for HexFlow® RTM6). Our HexFlow®
RTM230 resin delivers improved toughening
performance.

HexFlow® resins are fully compatible with the extensive
range of HexForce® reinforcement fabrics. Our
technical support engineers are on hand to assist with
the optimum resin and reinforcement selection.

Polyspeed® laminates & pultruded profiles

Laminates
Polyspeed® laminates
are ber-reinforced epoxy resin impregnated
materials that are supplied in a cured state. Hexcel
manufactures a wide range of pressed laminates
made with unidirectional or multidirectional carbon,
glass and aramid reinforcements as well as hybrid
laminates which combine glass, carbon and aramid
bers to meet speci ¢ customer mechanical
properties requirements. Being precured, laminates
are chemically stable and have established
mechanical properties, making them ready-to-use for
compounding with foam or adhesives.

Laminates are used in layer constructions and absorb
physical impacts in the nal products such as skis,
snowboards, oor panels and many other industrial
applications.

Pultruded Profiles

Pultrusion is a continuous process for the manufacture

of composite pro les. Hexcel’'s Vert-Le-Petit site

pioneered pultruded pro les manufactured with

unidirectional and orientated ber, mainly with carbon
bers, and offers a wide

variety of pultruded sections.

Polyspeed® pultruded pro les
are made from either carbon

ber (standard, intermediate
and high modulus), glass,
quartz, basalt or other

bers as speci ed. The
pro le matrix is a Hexcel
formulation based on epoxy
and polyurethane thermoset
resins allowing applications
in the most severe
environments up to 100°C as
standard, and up to 200°C in
certain speci cations.

Hexcel pultruded pro les

are used in many industrial
applications including sporting
goods, robotics, medical, building,
telescope monopods and tripods.



HexMC®-i molding materials
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HexMC®-i molding materials

for industrial applications

HexMC®-i is a high performance molding material,
suitable for the production of complex shaped parts
and speci cally designed for compression molding.
With long carbon bers (50mm) and a low resin
content, HexMC®-i provides better mechanical
properties than any other short or long ber molding
compound.

The HexMC®-i epoxy system provides short cure
cycles, from two minutes at 150°C/ 302°F depending
on part thickness. Complex shapes can be achieved
and inserts can be integrated in the molding process.
This product is particularly bene cial for sporting
goods, automotive and marine applications, as well as
a wide range of industrial components.

HexMC®-i molding materials enable composite parts
to be manufactured for:

& Applications where complex 3-D shapes limit the
use of typical ber reinforced matrices/reinforced
laminated composites

& Use for applications where previously metal was
the only solution

a Parts with abrupt change of cross-sectional
thickness

& Applications where co-curing of elements is
desired, such as metal inserts or mixing with
other materials and more

& Use with automated production process similar to
SMC molding

& Production of parts with zero material waste

. |Modipur® polyurethanes

Modipur® polyurethane systems enable complex
shapes to be achieved at low cure temperatures and

in rapid production cycles.

Hexcel supplies a wide range of formulated two-
component systems that are used for sports,

automotive and other industrial applications. The
Modipur® range includes semi- exible and integral
foams with closed or open cell structures. The
products are used as core materials, as insulation and/
or for their adhesive properties, in sports and industrial
applications.



HexBond® adhesives

Hexcel formulates and manufactures a comprehensive
range of structural Im adhesives, foaming adhesive

Ims, paste adhesives, liquid shims and primers for
aerospace and industrial markets.

HexBond® Film Adhesives

Epoxy and bismaleimide (BMI) adhesives are supplied
in Im form on a roll and require heat and pressure to
cure. These high performance structural adhesives
are ideal for metal-to-metal and composite bonding
and for the manufacture of honeycomb sandwich
structures.

HexBond® Foaming Adhesive Films

When cured at an elevated temperature, these Ims

expand, making them ideal for gap lling, honeycomb

core edge bonding and core splicing. HexBond®

foaming adhesive Ims are supplied in sheet form and

are designed to be used in conjunction with HexBond®
Im adhesives.

HexBond® Primers

Each HexBond® primer has been formulated to ensure
the maximum possible performance is achieved from
the corresponding HexBond® Im adhesive. HexBond®
primers protect pretreated metal surfaces prior to
bonding and ensure maximum bond durability. All
HexBond® primers are free of chromium compounds.

HexBond® Shimming Adhesives

These are two-part epoxy adhesives which can

be cured either at room temperature or elevated
temperatures to achieve higher levels of mechanical
performance.

HexBond® Paste Adhesives

We offer a range of one and two component epoxy
and BMI adhesives which can be used for bonding,
potting, and lling composite and metallic structures.
These products are supplied in a variety of different
package forms including cartridges and small
containers.

Whether using a Im or a paste adhesive, Hexcel
has a wide range of products to offer for almost all
composite and honeycomb bonding requirements.
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~ |HexTool® tooling material

HexTool® composite tooling material combines Since the launch of
tolerance accuracy with extreme lightness. HexTool® HexTool®, several
is Hexcel's new patented composite tooling material leading tooling engineers
that, for the rst time, enables the tolerance accuracy have used the material,
achieved with metals to be combined with the con rming the bene ts
extreme lightness of carbon ber composites. of the technology.
HexTool® molds are easy to repair and are simple They have noted that
to modify. This new concept for lightweight, ef cient dimensional stability
large-scale tools is cost-effective compared with is maintained at
conventional composite tools and metal molds, tolerances very close
especially those made from Invar®. to those achieved
with metal tooling and

Im integrity

, evenin

achined

-ong tool

se of

. 1dthe
nability of
structures

ome of the primary reasons HexTool®
osen for the tooling for parts on next-
rration aircraft worldwide.

‘Tool® tooling compound comprises

domly layered strips of unidirectional

spreg that have been consolidated into
ntinuous rolled goods. It can be used for
ulti-ply quasi-isotropic hand lay-up and
Ibsequently CNC milled to close tolerance.

exTool® means that accurate and

(pensive master molds are no longer
xcessary since dimensional tolerances

e machined into the tools surface, lower
)st master material can be used in place of
)stly machined metal tools.




Engineered Products

In addition to being a major supplier of composite
materials to the aerospace industry, Hexcel also
manufactures and markets lightweight, high-strength
composite structures and assemblies for commercial
and military aircraft, helicopters and business jets.

We have more than 70 years of documented
performance in aerospace and defense
contracts, working for Airbus, Boeing,
Bombardier, Mitsubishi Heavy Industries,
Sikorsky, Kawasaki Heavy Industries and
Lockheed Martin.

Finished composite parts are lighter than metal,
resist rust and corrosion, are able to be made into
complex shapes. They also have the ability to have
tailored ply shapes and material types to increase
toughness and strength to support a longer lifespan.

Hexcel engineered products include wing-to-body
fairing assemblies, wing trailing edge assemblies, tail
section components, radomes, dorsal and ap-track
fairing assemblies, cockpit sidewall and ceiling panels
and doorliners, leading edges, access doors and rotor
blade components.

Our engineered product facilities have 382,000 sq. ft
of manufacturing space; a 33,000 sq. ft clean room;

7 autoclaves (up to 50’ in length); a range of ovens,
water-jet cutters, CNC routers and spray booths; and
a wide range of testing equipment, state of the art
NDT capability and extensive engineering and tooling
programs. Hexcel is well equipped to manage multiple
programs.







Continuing Innovation

Hexcel’s success is built on our strength in innovation
and operational excellence. Innovation is evidenced in
our breakthrough products and our more than 1,350
patents and pending applications worldwide. At Hexcel,
aiming for what seems an unrealistic goal, or challenging
some long-held paradigm are springboards to discovery
and thinking “outside the box.” We partner with
customers to develop solutions that revolutionize their
designs, and our technical support engineers ensure the
practical application of these transforming technologies.

Research & Technology

Hexcel employs more than 250 people who work in
research and technology. Many of our manufacturing
sites have research and technology centers where
scientists and engineers work on projects speci c to the
location. In addition, we have primary R&T centers in the
U.S. and Europe.

U.S.
Dublin, CA - Matrix Technologies

Casa Grande, AZ - Core Technologies
Decatur, AL - PAN and Carbon Fiber Technologies

UL

)}

Europe

& Duxford, Cambridgeshire, U.K. - Resin Systems and
Adhesives Technologies

Leicester, U.K. - Non-crimp and Multiaxial Fabrics
Les Avenieres, France - Reinforcements Technologies

m

m
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C ARC Technologies

TECHNOLOGIES

ARC Technologies, a Hexcel company, is the leading
supplier of microwave and RF absorbing materials for
commercial and defense applications.

The company has a wide range of capabilities for
producing RF / EMI and microwave absorbing
materials and specializes in combining functional

llers — including dielectric, magnetic and conductive
properties — with a proprietary blend of polymer
resins to generate various matrix materials including
structural composites and thermoplastics.

ARC Technologies has developed an unrivaled range
of capabilities to solve microwave and RF interference,
radar absorbing, and EMI control problems.

ARC Technologies was founded in 1989 and acquired
by Hexcel in 2019. It has more than 200,000

square feet of research, design, manufacturing, and
of ce space in Amesbury, Massachusetts. With a
loyal customer base in aerospace, defense, and
commercial markets, it is the leading supplier of
microwave and RF interference, radar absorbing, and
EMI control materials.

Whether customers face problems at 10 MHz or 110
GHz, near- eld or far- eld, narrowband or broadband,
the ARC Technologies team has a standard or custom
solution ideal for any application.

22



Hexcel Global Locations

Additive Manufacturing
Interference Control

Carbon Fiber
Reinforcements
Adhesives
Laminates
Pultrusion
Honeycomb

. Engineered Core
Final Parts

Location
Amesbury, MA uU.S.

Burlington, WA U.S.
Casablanca Morocco

Casa Grande, AZ |U.S.

Dagneux France
Decatur, AL u.sS. -
Duxford U.K. - .

Dublin, CA U.S.
Hartford, CT uU.S.

lllescas Spain

Kent, WA uU.S.

Leicester U.K.

Les Aveniéres France

Neumarkt Austria -

Parla Spain

Pottsville, PA u.s. |
Roussillon France

Salt Lake City, UT |U.S.

Seguin, TX uU.S.

Stade Germany

Tianjin China

Vert-le-Petit France H
Welkenraedt Belgium -

For a complete listing of our locations and contacts, please visit www.hexcel.com/About/Global-Locations




Hexcel Product Family
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Carbon Fiber Resins Composite
Pol ®
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// Advanced Pol .
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\\J Reinforcements
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Reinforcements Manufacturing

For more information

Hexcel is a leading worldwide supplier of lightweight composite materials to aerospace and industrial markets.
Our comprehensive range includes:

a HexTow® carbon bers & HexFlow® RTM resins & Engineered core

& HexForce® reinforcements a HexBond® adhesives & Engineered products

a HiMax® multiaxial & HexTool® tooling materials & Polyspeed® laminates
reinforcements & HexWeb® honeycomb & pultruded pro les

& HexPly® prepregs & Acousti-Cap®sound & HexAM® additive manufacturing

& HexMC®-i molding compounds attenuating honeycomb

For U.S. quotes, orders and product information call toll-free 1-800-688-7734. For other worldwide sales of ce
telephone numbers and a full address list, please go to:

http://www.hexcel.com/contact

©2022 Hexcel Corporation - All rights reserved. Hexcel Corporation and its subsidiaries (“Hexcel”)

believe that the technical data and other information provided herein was materially accurate as of the date

this document was issued. Hexcel reserves the right to update, revise or modify such technical data and

information at any time. Any performance values provided are considered representative but do not and

should not constitute a substitute for your own testing of the suitability of our products for your particular

purpose. Hexcel makes no warranty or representation, express or implied, including but not @
limited to the implied warranties of merchantability and fitness for a particular purpose, and H Ex E L
disclaims any liability arising out of or related to, the use of or reliance upon any of the technical

data or information contained in this document.
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