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= HexTow®
N2 Carbon Fiber

HexTow® carbon ber is the preferred carbon ber for the world’s most advanced
aerospace and industrial composite applications
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HexTow® Carbon Fiber
Composite Properties & Sizing Options

Typical Epoxy Composite Properties*

HM63 12k IM8 12k IM7 12k IM5 12K AS4 12k
od US Units | Sl Units | US Units | Sl Units |US Units | Sl Units |[US Units | SIUnits [US Units| Sl Units

%J::;f 361 ksi | 2491 MPa | 430 ksi | 2963 MPa | 395 ksi | 2723 MPa | 365 ksi |2514 MPa| 310ksi | 2137 MPa

0" Tensile RS

Modus D3039 | 35.7Msi| 246 GPa | 26.2 Msi| 181 GPa |23.8 Msi| 164 GPa |24.3 Msi| 168 GPa | 19.6 Msi | 135 GPa
0’ Tensile Strain 1.0% 1.5% 1.6 % 1.4 % 1.6 %

0’ Flexural . . :

St ASTM 270ksi | 1862 MPa| 200 ksi | 1379 MPa| 274 ksi | 1889 MPa

U HELE D790 22.0Msi| 152 GPa |20.1 Msi| 139 GPa | 18.4 Msi| 127 GPa

Modulus

0’ Short Beam ASTM
Shear Strength D2344
0’ Compressive

14.5ksi | 100 MPa | 18.5ksi | 128 MPa | 19.9ksi | 137 MPa | 17.3 ksi | 120 MPa | 18.5ksi | 128 MPa

196 ksi | 1350 MPa | 258 ksi | 1781 MPa | 245 ksi | 1689 MPa | 236 ksi |1627 MPa| 222 ksi | 1531 MPa

Strength ASTM
2 Cl\cﬂ’g‘ dpJEiS'Ve DE9SMod. | o) o misi | 221 GPa 21.7 Msi| 150 GPa |19.8 Msi| 137 GPa | 18.6 Msi| 128 GPa
Fenliels ASTM | 66 4ksi | 458 MPa | 61.8 ksi | 426 MPa | 62.1 ksi | 428 MPa | 56.8 ksi | 392 MPa | 635 ksi | 438 MPa
Tensile Strength D5766
Open Hole ASTM
Compressive D6484 36.0ksi | 248 MPa | 42.6 ksi | 293 MPa | 48.9 ksi | 337 MPa | 45.0 ksi | 310 MPa | 47.8 ksi | 330 MPa
Strength
90" Tensile ASTM . . . .
Strength D3039 6.5ksi | 45MPa 93ksi | 64MPa |10.5ksi| 72MPa | 9.3ksi | 64 MPa

* 350°F cure (177°C), room temperature, dry test results. Data shown are normalized to 60% ber volume where applicable.

Sizing Available with HexTow® Continuous Carbon Fiber Products

Designation Size Compatibility* Recommended Uses
Epoxy, Phenalic, Polycarbonate, Polyurethane, Polyester,
Unsized Polysulfones, Cyanate Ester, Vinyl Ester, Nylon, BMI, PES, PEEK, Prepreg Tape 0
PEKK, PES, PVC, Polyimide, Polypropylene
Weaving 08-1.2
G Epoxy, Phenolic, Polyurethane

POy 4 Prepreg Tape 0.2-04
Weaving & Filament Winding 08-1.2

GP Epoxy, Phenolic, Vinyl Ester, Polyurethane, Cyanate Ester, BMI
POy Y y y Prepreg Tape 0.2-04
H Epoxy Weaving 0.8-1.2
R Epoxy, Polyester Filament Winding 1.2-1.6
GS Epoxy, Vinyl Ester, Polyurethane Prepreg Tape 0.3-0.7

* Compatibility with these matrices is considered theoretically compatible. Hexcel cannot guarantee their results.






Glossary

AFL
Automated ber layup.

ATL
Automated tape layup.

AS
Standard modulus ber in the 33
Msi to 38 Msi range.

Filament
The individual threads in a tow.
Filaments can vary in diameter.

Flexural Modulus

A number referring to a material’s
stiffness. It is used to calculate how
far a bar will bend when a bending
load is applied. Units are normally
millions of pounds per square inch.
(106 psi) — Giga Pascals (gPa). In
two materials of equal thickness,
the one with a higher number is
more resistant to de ection.

Flexural Strength

Also known as bending strength.
Describes how much non-moving
load can be applied to a bar
before it yields or breaks. Units

are normally thousands of pounds
per square inch. (103 psi) — Mega
Pascals (mPa). Higher numbers
indicate stronger materials that can
withstand a heavier load.

HM

High modulus. This is a stiffer ber
with a with tensile modulus above
50 Msi.

M

Intermediate modulus ber is a
mid-range modulus ber in the
40 Msi to 44 Msi range.

PAN (Polyacrylonitrile)

A polymer which when spun
into ber is used as a precursor
material in the manufacture of
certain carbon bers.

Prepreg
Fiber or fabrics that are
preimpregnated with resin.

Resin

A hardening agent that is applied
as a liquid to bers or fabrics to
hold them in place and is then
hardened at high temperatures to
produce nal structures.

Size

A coating put on the bers to
protect them from damage during
winding or weaving.

Surface Treatment

Adhesion between the matrix

resin and carbon ber is crucial in
a reinforced composite. During
the manufacture of carbon ber,
surface treatment is performed

to enhance this adhesion and
improve interlaminar shear strength
(ILSS).

Tensile Modulus

When a bar is pulled in tension,

it gets longer. Tensile modulus
calculates how much longer it will
get when a certain load is applied.
Units are normally millions of
pounds per square inch.

(10 6 psi) — Giga Pascals (gPa).
Higher numbers indicate materials
that do not elongate as much as
others under equal tensile loading
conditions.

Tensile Strength

The amount of non-moving load

a bar can withstand before it
breaks due to elongation. Units
are normally thousands of pounds
per square inch. (103 psi) — Mega
Pascals (mPa). Higher numbers
indicate materials that can
withstand a stronger pull before
breaking.

Tensile Stress
Normal stress caused by forces
directed away from the plane on
which they act.

Thermoplastic

Capable of being repeatedly
softened by an increase of
temperature and hardened by

a decrease in temperature.
Applicable to those materials
whose change upon heating is
substantially physical rather than
chemical and, that in the softened
stage, can be shaped by ow into
articles by molding or extrusion.

Thermoset

A material that undergoes a
chemical reaction caused by heat,
catalyst or other condition, which
results in the formation of a solid.
Once it becomes a solid, it cannot
be reformed.

Tow

Carbon ber tow is the packaged
form of individual spools as
produced in the carbon ber
making process. The tow comes
in a wide variety of tow sizes,
from 1k, 3k, 6k, 12k, 24k etc. The
k value indicates the number of
individual laments within the tow.
For instance, the 12k tow has
12,000 laments in it.

Unidirectional tape

A narrow carbon ber fabric that is
laid up in a single direction where
all bers are positioned at the same
angle.






