Teflon™ AF

Amorphous Fluoroplastic Resins

Processing and Use

Product names may be followed by an X. Products labeled AF
1600 and AF 1600 X are equivalent, as are AF 2400 and
AF 2400 X.

Description

Teflon™ AF is a family of amorphous fluoroplastics. These
materials are similar to other amorphous polymers in optical
clarity and mechanical properties, including strength. They
also resemble fluoroplastics in their performance over a wide
range of temperatures, outstanding electrical properties,
and chemical resistance. They are distinct from other
fluoroplastics in that they are soluble in selected solvents,
have high gas permeability, high compressibility, high creep
resistance, and low thermal conductivity. They have the
lowest dielectric constant and refractive index of any known
fluoroplastic.

Processing

Teflon™ AF can be compression molded, injection molded, or
extruded. Through these processes, various solid shapes can
be formed using the product. Forms include rods, tubes, bars,
and sheet of various thicknesses.

In addition, Teflon” AF can be dissolved in certain
perfluorinated solvents for the production of highly uniform
thin films and coatings. Methods used to produce such forms
include spin, spray, and dip coating.

Typical molding temperatures for Teflon” AF 1600 range
from240-275°C (464-527 °F); for Teflon” AF 2400, the
range is 340-360 °C (644-680 °F). The polymer begins to
decompose above 360 °C (680 °F). so processing above
that temperature should be avoided. Corrosion-resistant
tooling is recommended, as it is for Teflon™ FEP and Teflon”
PFA fluoroplastic resins.
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Safety Precautions

WARNING! VAPORS CAN BE LIBERATED THAT MAY BE
HAZARDOUS IF INHALED.

Before using Teflon™ AF, read the Safety Data Sheet and
detailed information in the latest edition of the "Guide to
the Safe Handling of Fluoropolymer Resins! published by
the Fluoropolymers Division of The Society of the Plastics
Industry (www.fluoropolymers.org) or by PlasticsEurope
(www.plasticseurope.org).

Handling Practices

Teflon™ AF resins may contain parts per million of residual
hexafluoroacetone (HFA). Because HFA hydrates are
readily absorbed through the skin, it is necessary to avoid
skin contact with the resin during processing. Chemours
recommends the use of protective gloves when handling
resin during manufacturing operations.

Residual gases (including HF, COF,, CO, and HFA) that
diffuse from Teflon” AF resins, even at room temperature,
may be harmful. To avoid exposure, all resin containers should
be opened and used only in well-ventilated areas using local
exhaust ventilation (LEV).

Extrusion

Teflon” AF may be extruded. The precautions in the bulletin
"Guide to the Safe Handling of Fluoropolymer Resins” should
be followed carefully. The polymer should be completely
dried before extrusion. As a guide for establishing extrusion
conditions, piston rheometer data for Teflon” AF 1600 and
2400 at several temperatures and shear rates are included
as Figures 1 and 2.

Coatings

Because Teflon” AF is soluble in selected perfluorinated
solvents, it can be cast into thin-film, pinhole-free coatings
with no sintering. It can be applied using spin, spray, brush, or
dipping techniques.


http://www.fluoropolymers.org
http://www.plasticseurope.org
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Whichever coating methods are used, the coated product
must be heated above the Tg to remove all solvent. This gives
a smoother coating and improves the polymer's adherence to
the surface.

The choice of solvent depends upon the application. A partial
list of possible solvents is included as Table 1.

Table 1. Solvents for Teflon™ AF

Designations Boicl)igg%f%int, Manufacturer
FC-72 56 (133) 3M
FC-40 155(311) 3M
FC-43 174 (345) 3M
PP50 29(84) Rhane Poulenc

pp2 76 (169) Rhone Poulenc
PPG 142 (288) Rhone Poulenc
HT-110 110(230) Solvay Solexis
HT-135 135(275) Solvay Solexis
D02, 003,005 (%ggii%) Solvay Solexis
55(130) Chemours
Adhesion

Teflon” AF has limited adhesion to substrates. Surface
treatment may be necessary to alter and enhance adhesion.
However, whatever adhesion is obtained is not chemical in
nature. When applied from solution, adhesion is generally
improved by heating the coated surface above the Tg.

Fluorosilanes have been used to improve adhesion to

glass and silicon. The substrate's surface is coated with
fluorosilane and baked for 10 minat 110 °C (230 °F). Itis
then coated with Teflon™ AF in solution (with Fluorinert®),
baked at 10 °C (18 °F) above the boiling point of the solvent
for 5-10 min. It is then baked at 165 °C (329 °F) for 5 min
for Teflon” AF 1600; 245 °C (473 °F) for Teflon” AF 2400.
After that, bake at 330 °C (626 °F) for 15 min.

Teflon" AF adheres well to titanium, aluminum, and
electrolytic copper.

Compression Molded Sheet

Teflon™ AF can be readily compression molded into various
shapes. The equipment necessary is a press capable of
heating to at least 200 °C (180 °F) above the polymer glass
transition temperature (i.e, 260 °C [500 °F] for AF 1600 and
340 °C [644 °F] for AF 2400) and an appropriate mold. It is
also convenient if the press platens can be cooled, but this
is not absolutely necessary. It is important to realize that the
surface finish on the mold will determine the smoothness of
the surface of the molded part. The polymer must be dried
before molding, because even trace quantities of water or
volatile organic liquids can cause bubbles in the molded part.
Three to four hours drying at 135 °C (275 °F)is usually
sufficient.

Because Teflon™ AF is a granular powder, it is sometimes
easier to first mold this powder into “preforms” by compacting
it in a cold mold under pressure. For final molding, the press
should be heated to 100 °C (180 °F) above the polymer
glass transition temperature. The mold should be loaded
with polymer or preform and placed in the heated press.
Close the press, but do not apply pressure to the mold. Wait
until the temperature of the press returns to 100 °C (180
°F) above the glass transition temperature. Pressure should
now be applied to the mold in stages, rather than all at once,
to allow entrapped air to escape from the mold. Typically

the pressure might be increased in increments of 22 kN
(5,000 Ib force). After each pressure increase, the pressure
is allowed to stabilize before increasing pressure again. The
final molding pressure will depend on the press, the size of
the mold, and the temperature, but a typical value would be
sufficient to give a pressure on the polymer in the range of
4-7 MPa (500-1,000 psi). When final pressure is reached,
hold it for 2-5 min; then, turn off the heat, and either cool the
platens under pressure or allow them to cool naturally. Do not
remove pressure until the polymer is about 50 °C (90 °F) or
more below the glass transition temperature. This molding
cycle is typical, but other cycles may be developed to meet
particular needs.
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Figure 1. Melt Rheology of Teflon” AF 1600 Figure 2. Melt Rheology of Teflon” AF 2400
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HOW TO USE THE TEFLON" BRAND NAME WITH YOUR PRODUCT

Teflon™is a registered trademark of Chemours for its brand of fluoroplastic resins, coatings, films, and dispersions. The Teflon™ brand name is licensed by Chemours in association with approved applications
Without a trademark license, customers may not identify their product with the Teflon” brand name, as Chemours does not sell such offerings with the Teflon™ trademark. Unlicensed customers may refer to
the Chemours product offering with only the Chemours name and product code number descriptor as Chemours sells its product offerings. There are no fair use rights or exhaustion of rights to use the Teflon”
trademark from buying from Chemours, a Chemours customer, or a distributor without a trademark license from Chemours.

If you are interested in applying for a trademark licensing agreement for the Teflon” brand, please visit www.teflon.com/license

CAUTION: Do not use Chemours materials in medical applications involving permanent implantation in the human body or contact with bodily fluids or tissues, unless the material has been provided from
Chemours under a written contract that is consistent with Chemours policy regarding medical applications and expressly acknowledges the contemplated use. For further information, please contact
your Chemours representative. For medical emergencies, spills, or other critical situations, call (866) 595-1473 within the United States. For those outside of the United States, call (302) 773-2000.

The information set forth herein is furnished free of charge and based on technical data that Chemours believes to be reliable. It is intended for use by persons having technical skil, at their own
discretion and risk. The handling precaution information contained herein is given with the understanding that those using it will satisfy themselves that their particular conditions of use present
no health or safety hazards. Because conditions of product use are outside our control, Chemours makes no warranties, express or implied, and assumes no liability in connection with any use
of this information. As with any material, evaluation of any compound under end-use conditions prior to specification is essential. Nothing herein is to be taken as a license to operate under or a
recommendation to infringe any patents.

NO PART OF THIS MATERIAL MAY BE REPRODUCED, STORED IN A RETRIEVAL SYSTEM OR TRANSMITTED IN ANY FORM OR BY ANY MEANS ELECTRONIC, MECHANICAL, PHOTOCOPYING, RECORDING OR OTHERWISE
WITHOUT THE PRIOR WRITTEN PERMISSION OF CHEMOURS.

For more information, visit teflon.com/industrial
For sales and technical support contacts, visit teflon.com/industrialglobalsupport

© 2016 The Chemours Company FC, LLC. Teflon”, Vertrel”, and any associated logos are trademarks or copyrights of The Chemours Company FC, LLC. Chemours™ and the Chemours
Logo are trademarks of The Chemours Company.
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