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Polyspeed® 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.

Polyspeed® Pultruded
Carbon Pro les

Pultrusion is a continuous process for the manufacture

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

pioneered pultruded pro les manufactured with

unidirectionnal and orientated ber, mainly with carbon
bers, and offers a wide variety of pultruded sections

including:

e Rods from 2 to 32mm diameter

e Flat sections from 5 to 200mm wide, with 0.5 to
10mm thickness

e Tubes from 4 to 100mm diameter and 1 to 10mm
thickness (including telescopic serial).

e Speci c pro le sections can also be developed

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 sports good, robotics, medical,
building, telescope monopods and tripods.




Reinforcement Styles

HexForce® Reinforcements

Woven Fabrics

Fabrics consist of at least two threads which are woven together: the warp and the weft. The weave style can be

varied according to crimp and drapeability. Low crimp gives better mechanical performance because straighter
bers carry greater loads; a drapeable fabric is easier to lay up over complex forms.

Main Weave Styles
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PrimeTex® Reinforcements

PrimeTex® is a range of carbon fabrics processed

for a smooth, closed weave and uniform cosmetic
appearance. The laments in each tow are spread
out, creating a thinner and more closely woven fabric,
providing better mechanical properties and less
porosity in a composite. PrimeTex® fabrics can also
lower the mass in a structure when lighter weight is a

key requirement.
ey requirement HexForce® 43199 UE1250 - PrimeTex® 43199 UE1250 S -

. . . . il . 0, il . 0,
PrimeTex® gives a clear visual bene t to the nished Fiber coverage: 93% Fiber coverage: 99%

product, enhances the mechanical properties in a
laminate and allows high K tow bers to be used,

for the lowest areal weight. The PrimeTex® range is
available with HR, IM and HM ber, from 3K up to
24K. PrimeTex® is ideal for Automotive, Recreation
(skis, bikes) and marine applications (hulls and spars).

HexForce® 48192 C 1270 - PrimeTex® 48192 C 1270 S -
Fiber coverage: 96% Fiber coverage: 99.5%



Multiaxial Fabrics

Hexcel's HiMax® multiaxial reinforcements are a Thick materials can be manufactured using thin plies,
unique concept non-crimp technology for industrial providing customers with a cost effective solution
applications that provide strength and stiffness exactly  that reduces production time. This new technology
where required, as a result of the preplacement can accommodate a broad range of bers, with total
of oriented unidirectional tapes joined by a novel freedom regarding ply stack sequence and orientation.
stitching technology. HiMax® allows great exibility Using HiMax® technology Hexcel is able to make light
of ber orientation with previously unknown and still single ply reinforcements from 100g/m? - 2.30z/yd?
unmatched width adjustment capabilities. that are balanced and provide full ber coverage, at

competitive prices.

Fiber Properties

Fiber Properties

Fiber reinforcements provide composites with mechanical performance: excellent stiffness and strength, as well
as good thermal, electric and chemical properties, while offering signi cant weight savings over metals. The
range of bers is extensive. The graphs below highlight the main criteria for ber selection.

Tensile Strength Tensile Modulus
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Prepreg Properties

What is a prepreg?

A prepreg consists of a combination of a matrix (or resin) and ber reinforcement. It is ready to use in the
component manufacturing process. It is available in:
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What is the role of the matrix?

A prepreg matrix is:

The role of the matrix is to support the bers and bond A formulation of many components: Resins, curing
them together in the composite material. It transfers agents, tougheners, fire retardants, accelerators.

any applied loads to the bers, keeps the bersin

their position and chosen orientation. The matrix

also gives the composite environmental resistance
and determines the maximum service temperature
of a prepreg. When selecting prepregs the maximum

Different chemistries available depending on end-use:
Epoxy, Phenolic, BMI, Cyanate Ester

All thermosetting chemistries

service temperature is one of the key selection criteria

for choosing the best prepreg matrix.

What are the prepreg matrix properties?

Epoxy - 120° curing
Epoxy - 180° curing
Bismaleimide

Phenolic
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Autoclave/
Press
Vacuum Only
Controlled
Self Extinguishing
Outlife at Room
Temperature (days)
Storage at -18°C (0°F)

Automotive, Sporting

HexMC®-iM77 | 120(250) |150(300)| 2 X X 42 | 18 Goods, General
Industrial

HexMC®-iM81 | 210 (410) |180(355)| 30* X X 14 | 12 A“tomc’Gt'Zi’dipomng

* Higher T, can be obtained with post cure cycle
**Plus post cure
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PrimeTex® Weight Rate ':iY:"::‘g/z:':)t Reinforcement Yarn Thickness
Quality
Balanced Fabrics - High Strength Fibers
98 G0801 PLAIN 50 50 6.7 6.7 1K HS 1K HS 0.09
100 43098 X PLAIN 50 50 2.3 2.3 3K HS 3K HS 0.09
120 41120 PLAIN 50 50 9 9 1K HS 1K HS 0.12
160 43161 X PLAIN 50 50 4 4 3KHS 3KHS 0.16
160 43162 X TWILL 2x2 50 50 4 4 3K HS 3KHS 0.16
193 48192 X PLAIN 50 50 1.2 1.2 12K HS 12K HS 0.20
193 48194 X TWILL 2x2 50 50 1.2 1.2 12K HS 12K HS 0.20
200 43199 X PLAIN 50 50 5 5 3KHS 3KHS 0.20
200 43200 X TWILL 2x2 50 50 5 5 3K HS 3K HS 0.20
245 43245 X TWILL 2x2 50 50 6 6 3K HS 3KHS 0.25
285 G1174 TWILL 4x4 50 50 7 7 3K HS 3K HS 0.29
285 43285 TWILL 2x2 50 50 7 7 3KHS 3KHS 0.29
300 48302 X TWILL 2x2 50 50 1.9 1.9 12K HS 12K HS 0.30
330 49331 X PLAIN 50 50 0.9 0.9 24K HS 24K HS 0.32
370 48370 X TWILL 2x2 50 50 2.4 2.4 12K HS 12K HS 0.38
400 46402 TWILL 2x2 50 50 5 5 6K HS 6K HS 0.40
400 48400 X PLAIN 50 50 25 25 12K HS 12K HS 0.41
600 48600 TWILL 2x2 50 50 3.7 3.7 12K HS 12K HS 0.62
660 48661 TWILL 2x2 50 50 4.1 4.1 12K HS 12K HS 0.66

PrimeTex® is a range of carbon fabrics that have been processed for a smooth, closed weave and enhanced uniform appearance.

Unidirectional Fabrics - High Strength Fibers

175 43175 ub PW 96 4 8.4 6.9 3K HS EC511 0.18

185 43185 ub PW 85 15 8.4 4 3K HS 1KHS 0.19

300 48300 ub PW 99 1 3.7 & 12K HS EC511 0.32

530 48520 ub 94 6 6.2 4.4 12K HS EC968 0.55
&S

PrimeTex® Weight Rate ':IYI::‘LS/?::; Reinforcement Yarn Thickness
Quality
Balanced Fabrics - High Strength Fibers
200 46200 W X TWILL 2x2 50 50 4.5 4.5 6K IM7 6K IM7 0.20
280 46280 W X SATIN 5 50 50 6.5 6.5 6K IM7 6K IM7 0.28
150 48152 zY X TWILL 2x2 50 50 1.7 1.7 HM63 HM63 0.15
200 48200 zY X TWILL 2x2 50 50 2.3 2.3 HM63 HM63 0.20
285 48287 ZY X SATIN 5 50 50 3.3 3.3 HM63 HM63 0.28
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Hexcel Product Family

HexTow® HexFlow® HexMC?®-i Molding
Carbon Fiber Resins Composite
HexForce® Polyspeed® HexWeb®
Reinforcements Laminates Honeycomb Core
i ®
@ HiTape Modipur® HexWeb®
// Advanced Pol .
. yurethane Engineered Core
NN A Reinforcements

HexTool®
Tooling Material

-2 HexPly® HexBond®
U Prepregs Adhesives

HiMax® \ HexAM®
Multiaxial [ Additive
Reinforcements _____I| 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 fibers & HexMC®-i molding compounds & Acousti-Cap®sound

a HexForce® reinforcements a HexFlow® RTM resins attenuating honeycomb
a HiMax® multiaxial reinforcements & HexBond® adhesives & Engineered core

& HexPly® prepregs & HexTool® tooling materials a Engineered products

a HexAM™ additive manufacturing a HexWeb® honeycomb a Polyspeed® laminates

For 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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