Teflon FEP 140

fluoropolymer resin

Description Safety Precautions
Teflor? FEP 140 fluoropolymer resin is a melt- WARNING!

rocessible fluoropolymer resin suitable for
gxtrusion as a prirﬁar{/ coating for heavy wire VAPORS CAN BE LIBERATED THAT MAY
BE HAZARDOUS IF INHALED.

gauges (AWG_ #11 and larger) and for limited
jacketing applications. Before usingreflor? FEP 140, read the Material
As shown inTable 1, this resin provides the Safety Data Sheet and the detailed information in

electrical and mechanical properties needed for the “Guide tahe Safe Handling of Fluoropolymer

low-voltage applicationsTeflor? FEP 140 hasa  Resins, 2nd Editionpublished by the Fluoro-
lower flow rate than eitheFeflor? 3100 orTeflorf ~ POlymers Division of theSociety of the Plastics
FEP 100. This low melt flow corresponds toigh ~ 'ndustry—available from DuPont.

molecular weight that provides significant stress ~ Open and use containers only in well-ventilated
crack resistance for thick-walled constructions. The areasusing local exhaust ventilation (LEV). Vapors
low melt flow, however, significantly reduces the and fumediberated during hot processing, or from
rate at whictieflorf FEP 140 can be extruded. smokingtobacco or cigarettes contaminated with

Like all Teflorf fluoropolymer resinsTeflor FEP Teflor? FEP 140may cause flu-like symptoms
1400ffers an excellent combination of properties: (Chills, fever, sore throat) that may not occur until
chemical inertness, exceptional dielectric properties, SEVeral hours after exposure and that typically pass

heat resistance, toughness, flexibility, low coefficient }/_vtithin ag%Ut 36 tr? 48 hours._Vapcr)]rs ?(;1% fumes
of friction, nonstick characteristics, negligible r'] erat((aj UI’Il’Ilg Iotfprocissmglf ould be ex-.
moisture absorption, low flammability, performance Nausted completely from the work area; contamina-

at temperature extremes, and weather resistance, ion of tobacco with polymers should be avoided.
Mixtures with some finely divided metals, such as

magnesium or aluminum, can be flammable or
Applications explosive under some conditions.
Teflor? FEP 140 should be used as a primary
insulation when thick walls or heavy wire gauges .
(AWG #11 and larger) are required).llt shoguld %Iso Packaging . . .
be used as a primary coating in applications where! €101 FEP 140 is supplied as pellets and is
Teflorf FEP 100 would not have sufficient stress available in 24.9-kg (55-Ib) multilayer kraft bags
crack resistance such as some heater cables.  With an integral polyethylene liner.

Teflor? FEP 140 can be used as jacket material for. . g= -

data and telecommunications cables for use in air Freight Classification

return plenums. It has similar stress crack resistanceFor rail shipmentsTeflor? FEP 140 is classified
and faster processing speed, which makes it a betteras “Plastic, Synthetic, OTL, NOIBN"; for truck
jacketing candidate for most applications. In applica- shipments a¥Plastic Materials, Granules”; and for
tions such as heater or other industrial cables that —express shipments &Blastics, Synthetic.”

involve frequent thermal cycling or extended periods

at elevated temperaturdgflor? FEP 140 performs

better tharTeflorP CJ92.

Teflor? is a registered trademark of DuPont.



Table 1
Typical Properties of Teflon® FEP 140 Fluoropolymer Resin

Property ASTM Method Unit Value
Electrical
Dielectric Constant D1531

100 kHz (10° Hz) — 2.06

1 MHz (108 Hz) — 2.05
Dissipation Factor D1531

100 kHz (10° Hz) — 0.0003

1 MHz (108 Hz) — 0.0006
Dielectric Strength D149

10-mil film V/mil 2000

1/8-in sheet V/mil 500
Mechanical
Melt Flow Number D2116 g/10 min 2.8
Specific Gravity D762 — 2.14
Tensile Strength D1708 MPa (psi) 31 (4,500)
Elongation D1708 % 345
Thermal
Melting Point DTA-E168 °C (°F) 266 (511)

Note: Typical properties are not suitable for specification purposes.

Processing Guidelines for Wire Extruder barrels should have three to five
and Cable Use Extrusion independently controlled heater zoneath tem-
Equipment perature controllers capable of accurate operation

elt (£0.6°C [£1°F]) in the temperature range of 316—

A 425C (600-800F). Heaters should be made of cast
bronze ormluminum. Controllers with proportional-
integral-derivéive (PID) action are recommended.

Teflor? FEP 140 is fabricated using the same m
processing techniques as other thermoplastics.
brief description of the extrusion equipment used
with Teflor? FEP 140 is given here; for more detailed
processingnformation, consult the DuPont “Extru- A 3:1 compression ratio screw consisting of a
sion Guide for Melt Processible Fluoropolymers,” relatively long feed zone, a one- to three-turn
which can be obtained from your DuPont representransition, and anetering section that comprises
tative. approximately one-fourth ahe length of the screw
Molten Teflorf resins are corrosive to many is recommended. The addition of a mixing section

metals; therefore, special corrosion-resistant at the end of the screw can improve processibility.
materials must be used for all parts of extrusion ~Contact your DuPont representative for more
equipment that come into contact with the melt, ~ Information.

Nickel-based alloys such as Hastelloy, Inconel, A melt thermocouple and melt pressure probe
Monel, and Xaloy are the materials of choice. should be installed in the adapter section of the
Hardened electroless nickel plate can be used, buiextruder. To obtain an accurate measurement, the
even small holes, chips, or cracks in the plating  thermocouple should extend to the centerline of the
can compromise its performance. Chrome-plated flow channel.

materials are not recommended. Additional
information on materials of construction can be
obtained from your DuPont representative. Corro-
sion is likely to occur iflead spots exist in the
equipment, processing temperatwes too high, or
hold-up time is too long. In addition, resin degra-
dation will accelerate corrosion.

Degradation of the resin during processing greatly
reduces the performanceTaflorf FEP 140 in
stringentapplications. Degradation is caused by
excessively high melt temperatures, long residence
time in the extruder, or excessive shear from the
screw. In general, increases in the melt flow
number (MFN) greater than 10% during extrusion
A 38-64-mm (1.5-2.5-inch) extruder with should be avoided. This 10% rise in MFN will

a barrel length-to-diameter ratio of 20:1-30:1is  occur after 5-10 min at 393 (74C°F) or approxi-
recommended for extrudinteflor? FEP 140. mately 20 min at 38Z (720F), but it increases



only 5% after 60 min at 36C (68CF). This Processing conditions depend on the equipment
indicates the importance of maintaining resin flow size and line speedables 2and3 list the actual
through the extruder while at operating tempera- processing conditions for a 15-mil wall ©éflor?
ture and shows why temperatures should be FEP 140 on AWG #14 solid copper wire. Adjust-
decreased if the extruder is down for even a short ments may be necessary for other equipment.
period of time.

Other processing conditions that can reduce the ) Table 2 _
resin’s performance include melt fracture, very low Typical Temperature Profile for Extruding
or uneven melt temperatures, and the presence of ~ Teflon® FEP 140 on AWG #14 Solid Copper

hydrocarbon or silicone oils that act as stress crack Wire*
promoters. Zone °C °F

. . . Rear Zone** 366 690
Wire-Coating Techniques Rear Center** 382 720
Teflor? FEP 140 is typically applied as a wire Center 388 730
insulation using tubing techniques. Draw-down  front Center 396 745
ratios (DDR) generally ranging from 50:1 to 200:1 ¢, ¢ 399 750
are common, W|th the higher DDRs usqally Clamp 399 750
allowing greater line speed. A draw-ratio balance

. . Adapter 399 750

(DRB) ranging from 0.9 to 1.1 is recommended. AC head 110 760
complete discussion of DDR and DRB can be rosshea
found in the DuPont “Extrusion Guide for Melt ~ Die Holder 416 770
Processible Fluoropolymers,” which can be Melt 397 747
obtained from your DuPont representative. * Based on a 60-mm extruder with a 30:1 L/D; adjust-

. - ments may be necessary for other equipment.
A controlled vacuum is requ”ed at the rear of the ** For a smaller machine, it will be necessary to raise the

crosshead to adjust the melt cone to the desired temperature to ensure that the resin is completely
length. A melt cone that is too long results in melted before entry into the extruder’s transition zone.
excessive caliper variations while a melt cone that A surging output at the die could be caused by

. . . . incomplete melting.

is too short results in excessive spark failures and

cone breaks. Laboratory experience has shown that

a cone length of 64-76 mm (2.5-3.0 In) yields Typical Operating-lt-ia:r:fii::ions for Extruding
satisfactory results with a DDR of 122:1 and a h

DRB of 1.05. Control can be achieved at a shorter 1flon” FEP 140 °"V\',°fwf #14 Solid Copper
cone length if a higher DRB is used. ire

An electronic wire preheater located as close to thE_XtrUder Speed rp"? 85
crosshead as possible is recommended for prehedtine speed m/min 46
ing the wire. Although the amount of preheat will (ft/min) (150)
depend upothe application, the preheater should =~ Wire Preheat °C (°F) —

be capable of heatirige wire to 149-204 (300— Pressure MPa (psig) 5.3 (770)
400°F) while operating at a typical line speed of Die mm 25.4
46 m/min (150 ft/min). (in) (1.0)
Stationary pulleys should be located on both sidesTiP mm 16.5
of the crosshead to reduce wire flutter. The wire {in) (0.650)
should pass through the crosshead, without touch-DDR — 122:1
ing the crosshead or the extrusion tip. Sponges DRB — 1.05

should not be used to reduce flutter downstream Ol o ased on & 60-mm extruder with a 301 L/D: adjustment
the crosshead because they can produce iNSUlation ey e necessary for other squipment. o

faults.

The coated wire should pass through a 0.3—1.5-m
(1-5-ft) air gap to allow uniform cooling and prevent
the formation okhrinkage voids in the insulation.



Color Concentrates Band Marking

Teflor? FEP-based color concentrates are commemBand marking inks fofeflorf FEP 140 are commer-
cially available from several manufacturers. Only cially available from several manufacturers. In-line
inorganic pigments should be used due to the highband marking ofreflorf FEP can be accomplished

temperatures used to procdsslorf FEP. Con- by positioning the band marking unit as close to
centrate loading will normally depend on the the crosshead as possihaled by using inks with
compositions of concentrate, wire size, insulation high-boiling solvents. Your DuPon¢presentative
thickness, and intensity of coldesired (informa- can provide additional information on suppliers.

tion is available from the manufacturefpur
DuPont representative can provide additional
information on suppliers.

The information set forth herein is furnished free of charge and is based on technical data that DuPont believes to bésraitablded for use by
persons having technical skill, at their own discretion and risk. The handling precaution information contained hereiwith gheeanderstanding
that those using it will satisfy themselves that their particular conditions of use present no health or safety hazaslsoBéitams of product use
are outside our control, we make no warranties, express or implied, and assume no liability in connection with anyinfmofatiis. As with any
material, evaluation of any compound under end-use conditions prior to specification is essential. Nothing herein istase liakase 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 applicationBpsee “Du
Medical Caution Statement,” H-50102.

Hastelloy is a registered trademark of Haynes International Inc., Kokomo, IN.
Inconel and Monel are registered trademarks of Inco Alloys International Inc., Huntington, WV.

Xaloy is a registered trademark of Xaloy Inc., New Brunswick, NJ.
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