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Introduction

3M™ Nextel™ Ceramic Rovings, Yarns,
and Chopped Fibers 312 and 440 are
made from continuous Nextel Alumina-
Boria-Silica fibers and are designed for
high temperature applications where
their primary purpose is to insulate or
to act as a flame barrier. They can also
be used as a reinforcement in ceramic
and polymer composite applications.

Nextel ceramic rovings, yarns, and
chopped fibers 312 retain strength
at continuous temperatures of up

to 2192°F (1200°C). Nextel ceramic
rovings and plied yarns 440 retain
strength at continuous temperatures
of up to 2372°F (1300°C).

Rovings are a loose assemblage of
fibers in a single strand without twists.
Yarns are an assembly of strands
twisted together. Chopped fibers are
short lengths of roving strands cut
uniformly in length.

Due to the presence of B.Os, Nextel
ceramic fibers 312 and 440 have
both crystalline and glassy phases.
The glassy phase helps the fiber to
retain its strength after exposure to
high temperature because it slows the
growth of the crystalline phases that
weaken the fiber. However, when the
fiber is stressed at high temperature,
the glassy phase weakens the fiber
due to viscous flow.

Typical Applications

Application

Continuous Use Temperature’

3M™ Nextel™ Ceramic Rovings,
Yarns, and Chopped Fibers

2192°F (1200°C) | 2372°F (1300°C)

Aerospace

Flame barrier, thermal shields, gaskets, seals, micrometeorite debris shields

Industrial

Furnace curtains and linings, door seals, tube seals, gaskets, expansion joints, flexible couplings

Composites

Ceramic Matrix Composites (CMC), Polymer Matrix Composites (PMC)

Electrical
Heater wire insulation, thermocouple insulation

*40% fiber strength retention tested at room temperature after 100 hours soak.

Features and Benefits

e Non-oxidizing

e Non-hygroscopic

e Good chemical resistance
e Low thermal conductivity
e Good abrasion resistance

e Fire and flame resistant

Important Processing
Information

Sizing: Sizing is a processing aid
applied to rovings and yarns to provide
lubricity and binding action to protect
the fibers and assist in handling. When
first heated, the sizing may ignite and/
or decompose to potentially hazardous
byproducts or process contaminants.
See Safety Data Sheet or contact

3M for more information.

Nextel ceramic rovings 312 are treated
with 299 sizing which is composed

of polyvinyl alcohol (PVA) and other
additives, and have a white color.

222 sizing is a proprietary inorganic
coating and may be useful in
applications where it is undesirable
to heat clean the product to remove
organic coatings.

Nextel ceramic rovings 440 are treated
with 300 sizing which is composed

of polyvinyl alcohol (PVA) and other
additives, and have a coral color.
Nextel ceramic rovings 440 may also
be treated with an epoxy resin sizing
upon request.

A pigment has been added to some of
the sizing chemistry of some products
to aid in identification.




Typical Properties (not for specification purposes)
3M™ Nextel™ Ceramic Roving 312

. Nominal Yield Breaking Load*
Filament Count b | mig | bs |
600 denier (67 tex) 400 7400 15000 6 27
900 denier (100 tex) 400 4900 9800 8 3.6
1200 denier (133 tex) 750 3600 7300 14 6.4
1800 denier (200 tex) 750 2400 4900 16 7.3
3600 denier (400 tex) 1375 1200 2400 30 14

3M™ Nextel™ Ceramic Served Roving 312

Nominal
Filament Count

600 denier (67 tex)

900 denier (100 tex) 4.5

3M™ Nextel™ Ceramic Roving 440

. Nominal
Filament Count

1000 denier (111tex)

2000 denier (222 tex) 8.2

3M™ Nextel™ Ceramic Yarn 312

1/2

0.18

13

5.9

900 denier (100 tex) 1.5 Twists/inch (59 Twists/m)**

1/2 2 0.008 0.20 2370 4780 19 8.6
900 denier (100 tex) 2.7 Twists/inch (106 Twists/m)**

1/2 2 0.009 0.23 2370 4780 19 8.6
1/3 3 0.013 0.33 1580 3190 28 13

1/5 5 0.018 0.46 950 1920 44 20

2/3 6 0.022 0.56 780 1570 50 23

3/4 12 0.034 0.86 390 790 100 45

4/5 20 0.048 1.22 230 460 150 68

3/8 24 0.052 1.32 195 390 130 59

900 denier (1

1/2 2 0.010 0.25 2370 4780 20 91

4/5 20 0.052 1.32 230 460 130 59

1800 denier (200 tex) 0.5 Twists/inch (20 Twists/m)**

1/2 2 0.009 0.23 1180 2380 32 15
1800 denier (200 tex) 2.7 Twists/inch (106 Twists/m)**

1/2 2 0.016 0.41 1180 2380 33 15
1/3 & 0.020 0.51 780 1570 43 20
1/4 4 0.025 0.64 590 1190 64 29
2/3 6 0.033 0.84 390 790 91 41
2/5 10 0.047 119 230 460 150 68
2/6 12 0.054 1.37 195 390 150 68

1800 denier (200 tex) 4.0 Twists/inch (157 Twists/m)**
1/2 2 0.018 0.46 1180 2380 33 15

Note: Yields and breaking loads are based upon sized rovings and yarns. An inorganic sizing is available on any 900 denier or 1800 denier Nextel Plied Yarn 312.
* Tested at room temperature.
** Other twist levels available.



Typical Properties (not for specification purposes) (cont.)
3M™ Nextel™ Ceramic Yarn 312 with 222 Sizing

Breaking Load*

4 27 12

3600 denier (400 tex) 2.7 Twists/inch (106 Twists/m)**

2/5 10| 0.073 | 185 | 110 | 220 | 160 | 73

3M™ Nextel™ Ceramic Yarn 440

1/2 2 0.009 0.23 2150 4330 20 9.1
2/2 4 0.015 0.38 1070 2160 33 15
3/4 12 0.034 0.86 350 710 82 37
4/5 20 0.050 127 192 433 150 68
2000 denier (222 tex) 1.5 Twists/inch (59 Twists/m)**

172 | 2 | 0.012 | 0.30 | 1065 | 2150 | 36 | 16
2000 denier (222 tex) 2.7 Twists/inch (106 Twists/m)**

1/2 2 0.015 0.38 1065 2150 33 15
2/5 10 0.046 1.2 210 420 110 50

Note: All yields are based upon sized rovings and yarns.
* Tested at room temperature.
** Other twist levels available.

3M™ Nextel™ Ceramic Chopped Fibers 312

Nextel ceramic rovings may be chopped to specified length. The following table lists standard fibers and lengths.
Other fibers and lengths may be chopped by special request.

Cut Length
in mm

1/8 3.2

Nextel 312 1/4 6.4
1/2 127




Additional Information

For additional information about
3M™ Nextel™ Ceramic Rovings, Yarns,
and Chopped Fibers 312 and 440,
please call 1-800-367-8905, or
contact your local 3M representative.

Warranty, Limited Remedy, and Disclaimer: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use
and performance of a 3M product in a particular application. User is solely responsible for evaluating the 3M product and determining whether it is fit
for a particular purpose and suitable for user’s method of application. User is solely responsible for evaluating third party intellectual property rights
and for ensuring that user’s use of 3M product does not violate any third party intellectual property rights. Unless a different warranty is specifically
stated in the applicable product literature or packaging insert, 3M warrants that each 3M product meets the applicable 3M product specification at
the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY
OF NON-INFRINGEMENT OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF
TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or
refund of the purchase price.

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damages arising from the 3M product, whether direct,
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Technical Information: Technical information, recommendations, and other statements contained in this document or provided by 3M personnel are
based on tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed. Such information
is intended for persons with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. No license
under any 3M or third party intellectual property rights is granted or implied with this information.

Export Control: The 3M product(s) listed here may be controlled commodities under applicable U.S. export control laws and regulations, including,
but not limited to, the U.S. International Traffic in Arms Regulations (ITAR) and the Export Administration Regulations (EAR). These laws and
regulations may, among other things, prohibit the export and/or reexport of controlled product(s) to any or all locations outside of the United States
without prior U.S. Government export authorization, the sharing of export controlled technical data and services with those anywhere who are not
U.S. citizens or U.S. permanent residents, dealings with U.S. Government, United Nations and other “Restricted Parties,” and proliferation activities
including those that further nuclear, chemical, or biological warfare, missile stockpiling/use, or the use of rockets or unmanned aerial vehicle systems.
3M and purchasers or prospective purchasers of the 3M product(s) shall comply with all applicable export control laws and regulations, which may
require obtaining and maintaining applicable export control authorization or licenses, and understand that the ability of a party to obtain or maintain
such authorization or license is not guaranteed. The exporter of record has the sole responsibility to determine whether the export or subsequent
reexport of the 3M product(s) requires export authorization. An explicit condition to 3M selling or making available the 3M product(s) is the customer’s
agreement to comply with all applicable trade compliance laws and regulations.
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