Product Information

Teflon® FEP CX5010, FR5020. and FR5030

fluoropolymer resin

Brand

Teflon® isaregistered trademark of DuPont for its
brand of fluoropolymer resins, which can only be
licensed by DuPont for usein approved applications.
Customers who wish to use the Teflon® trademark in
connection with DuPont products under licensefrom
DuPont should contact (800) 262-2745. Without a
license, customers may not identify their product as
containing Teflon®, but may refer to the resin as FEP
fluoropolymer resin CX5010, FR5020, and FR5030.

Description

The CX/FR range of Teflon® FEP fluoropolymer
resins consists of a Teflon® FEP fluoropolymer with
anucleating system compounded into it. Teflon®
FEP CX5010 is Teflon® FEP 100 based while
Teflon® FR5020 and FR5030 are Teflon® FEP 5100
based. The nucleating systemsaredesignedtogive
thefoaming characteristics needed for awiderange
of primary wire conductor insulation performance.
Supplied aswhite pellets, theseresinsareusediin
conventional foam extrusion processeswith the addi-
tion of nitrogen gasto produce foamed dielectric
insulations. Theproduct rangeisformulated to allow
the cable designer to use them in awide range of
designdimensionsand el ectrical performances.

Theparticlesin the nucleating packages com-
pounded into these resins act asinitiation sitesfor
foam cells. These foam cellsare formed when nitro-
gen, which isabsorbed in the melted resin, expands
aspressureisrelieved when the melt exitsthewire-
coating crosshead. Teflon® FEP CX5010, FR5020
and FR5030 arelisted in order of ascending nucleat-
ing efficiency. Foaming FEP enhancesitselectronic
properties, providing opportunitiesfor miniaturiza-
tionandweight savings.

Teflon® isaregistered trademark of DuPont.

Teflon® FEP CX5010isideal for producing coaxial
cable coresin abroad range of sizes. The core diam-
eters can vary from 0.05in. (1.27 mm) to 0.50 in.
(12.7 mm). Foamed coaxial cables of Teflon® FEP
CX5010 areknown for high-frequency signal trans-
missionwithminimal distortion. A typical coaxial
cable core made from Teflon® FEP CX5010 con-
tains up to 60 percent voids. These voids are closed-
cell in nature and range from 0.001 in. (0.025 mm)
t0 0.010 in. (0.25 mm) in diameter. Teflon® FEP
CX5010 hasan MFR range of 6.4t0 7.5.

Teflon® FEP FR5020 is an excellent material for
producingthefoamed primary dielectricinsulationin
acablethat possesses an overall shield or shieldson
each twisted pair in that cable. The primary core
diameters can vary from 0.05in. (1.27 mm) to 0.10
in. (2.54 mm). Foamed insulation primaries

of Teflon® FEP FR5020 are known for high-
frequency signal transmissionwithminimal distor-
tion. These foam cores may contain 20 to 40 percent
voids. Thesevoidsare closed cell in nature and
range from 0.0007 in. (0.018 mm) to 0.002 in.

(0.05 mm) in diameter. Teflon® FEP FR5020 and
FR5030 have an MFR range of 19 to 25.

Teflon® FEP FR5030 is an excellent material for
producingthefoamed primary dielectricinsulationin
acablethat possesses unshielded twisted pairs. Itis
the most efficient nucleated FEP compound in the
range. Cable primary core diameters can vary from
0.035in. (0.89 mm) to 0.050 in. (1.27 mm). Foamed
insulation primariesof Teflon® FEP FR5030 are
knownfor high-frequency signal transmissionwith
minimal distortion. Thesefoam coresmay contain
2010 40 percent voids. Thesevoidsare closed cell in
nature and range from 0.0007 in. (0.018 mm) to
00013 in. (0.033 mm) in diameter.



Safety Precautions
WARNING!

VAPORSCANBELIBERATEDTHAT MAY
BEHAZARDOUSIFINHALED.

Before using Teflon® FEP CX 5010, FR5020,

or FR5030, read the Material Safety Data Sheet
and the detailed informationinthe“ Guideto the
SafeHandling of Fluoropolymer Resins,” latest edi-
tion, published by the FluoropolymersDivision of
the Society of the Plastics Industry. These publica-
tions can be obtained from your DuPont Sales Rep-
resentative.

Open and use containersonly inwell-ventilated areas
usinglocal exhaust ventilation (LEV). Vaporsand
fumesliberated during hot processing of Teflon®

FEP should be exhausted completely from the work
area (Ref: chapter VI, Guideto the Safe Handling

of Fluoropolymer Resins). Contamination of tobacco
with these polymers should be avoided. Vaporsand
fumesliberated during hot processing and which are
not properly exhausted, or from smoking tobacco or
cigarettes contaminated with Teflon® FEP may cause
flu-like symptoms such as chills, fever and sore
throat. Thismay not occur until several hours after
exposureand will typically passwithin about 24
hours.

Mixtures of Teflon® FEPwith somefinely divided
metal s, such as magnesium or aluminum, can be
flammabl e or expl osive under some conditions.

Authorization

DuPont has devel oped technol ogy for the com-
pounding and processing of these products. Some of
that technology is protected by patents. Customers
wishing to purchase and process these products
should consult their DuPont Sales Representative
with aview to obtaining alicenseauthorizing the
purchaser to processtheresin into cable primaries of
variousdimensionsandto sell thesefoamed prima-
riesinfinal cables.

Processing

DuPont foam resins have been fully compounded to
allow direct feeding to the extruder. The processor
does not have to worry about dispersing the
nucleants. The DuPont patented nucleation technol -
ogy givesamoreuniform, finer cell, evenly distrib-
uted closed cell form. Thistechnology has been
used to make high-quality cablesfor over adecade.
Teflon® FEP FR5020 and FR5030 are based on the
high-speed resin Teflon® FEP 5100 and as such, give
faster production ratesthan CX5010

Teflon® FEP CX5010, FR5020, and FR5030 can be
fed directly toaconventional single-screw extruder
setup that hasthefacility to inject nitrogen gas. The
process contact metalsmust be high-nickel, low-iron
aloyssuitablefor fluoropolymer processing. Refer
tothe Extrusion Guidefor Melt-Processible Fluoro-
polymers. The process should include devicesto
monitor diameter, concentricity, capacitance, and
other insulated primary propertiessuch asstructural
returnloss. Theseresinshavetheir nucleatingingre-
dientsfully dispersed in them and may be fed di-
rectly to the process without mixing or further
compounding. A “foam concentrate” isnot needed.
When adding acolor pigment, use aconventional
one compounded in FEP. The particlesin these
concentrates may affect the nucleation of the foam
toformdlightly larger cells, but thisisnot usually a
problem in cable performance terms. Some proces-
sorsmay elect to adjust the foaming characteristics
of these resins by adding some of the base FEP.
However, thisisnot usually necessary.

Aswithall wire-coating melt-extrusion processes,
the cable design and production rates will require a
balance of extruder output and wire conveyance
speed. In the case of foamed insulation, nitrogen
addition needsto be controlled also. Generally
speaking, the foam structure isimproved when the
production rateisincreased beyond acertainline
speed. It isbest for the voidsto grow after the melt
isdrawn down onto the wire. Elongated voidsin



the insulationindicate early growth of thecellsinthe
draw-down cone. Cell size can beinfluenced by the
positioning of cooling water onthefreshly coated
wire. Early cooling resultsinsmall voids. Increased
nitrogenwill givemorevoids, so afinely structured
cell formationispossible, especialy with FR5030,
the most efficiently nucleated of thisrange of prod-
ucts.

Processing adviceisavailableto customersthrough
their DuPont Sales Representative, asare the follow-
ing recommended DuPont publications:

 Extrusion Foaming of Coaxial Cablesof Melt-
FabricableFluoropolymer Resins

 Equipment and Design Changesin Extrusion
of Foamed Fluoropolymer Resins

¢ ExtrusionGuidefor Melt-Processible
Fluoropolymers

Packaging
Teflon® FEP CX5010, FR5020, and FR5030 are
supplied aspelletspackaged in 55-1b (25-kg) bags.

Freight Classification

For rail shipments, Teflon® FEP CX5010, FR5020,
and FR5030 are classified as*“ Plastics, Synthetic,
O.T.L., NOIBN"; for truck shipments as“Plastic
Materials, Granules’; and for express shipmentsas
“Plastics, Synthetic.”
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Theinformationset forthhereinisfurnished freeof chargeandisbased ontechnical datathat DuPont believestobereliable. Itisintended for useby persons
havingtechnical skill, at their owndiscretionandrisk. Thehandling precautioninformation contai ned hereinisgivenwiththeunderstanding that thoseusing
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, we make no warranties, express or implied, and assume 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.

CAUTION: Do not use in medical applications involving permanent implantation in the human body. For other medical applications, see

“DuPont Medical Caution Statement,” H-50102.
[eflon
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