Properties Bulletin

High Performance Films

DuPont FEP

fluorocarbon film

Description Wide Thermal Range

DuPont FEP film is a transparent, thermoplastic = Continuous service temperature —240 to°2D5
film that can be heat sealed, thermoformed, vacuum (-400 to 400F)

formed, heat bonded, welded, metalized, lami- . Meltlng range 250 to 28C (500 to 540:)
nated—combined with dozens of other materials,
and can also be used as an excellent hot-melt
adhesive.

* Heat sealable

This wide variety of fabrication possibilities MeChamC?‘I .TOUthe_SS_ )
combines with the following important properties * Superior antistick and low frictional properties
to offer a unique balance of capabilities not avail- « High resistance to impact and tearing

able in any other plastic film. « Useful physical properties at cryogenic
temperatures
Chemical Compatibility
* Teflor® is the most inert of all plastics. Long Time Weatherability*
+ Complies with USFDA legislations for safe use . |nert to outdoor exposure; no measurable change
with food after 20 years in Florida

* DuPont FEP film is chemically inert and solvent- , pigh transmittance of ultraviolet and all but far
resistant to virtually all chemicals, except molten infrared

alkali metals, gaseous fluorine, and certain
complex halogenated compounds such as chlo-

rine trifluoride at elevated temperatures and Reliability
pressures. e DuPont FEP film contains no plasticizers or other
« Low permeability to liquids, gases, moisture, and foreign materials
organic vapors » Conventional equipment and techniques can be
used for processing: basic composition and
Electrical Reliability properties will not be influenced
« Superior reliability and retention of properties ~ * Rigid quality control by DuPont ensures uniform
over large areas of film gauge, void-free film
 High dielectric strength, over 6500 V/mil for The convenience of Tefl6rin easy-to-use film
1 mil film (260 kvV/mm for 0.025 mm film) facilitates the design and fabrication of this low-
« No electrical tracking, non-wettable, and non-  friction thermoplastic for all sorts of high-
charring performance jobs. It is transparent and cahdm

« Very low power factor and dielectric constant, ~ S€aled, thermoformed, weldemhdheat bonded.

only slight change over wide ranges of tempera-
ture and frequency

Teflor® is a registered trademark of DuPont. *Type C film not recommended for outdoor use



Superior antistick properties make it an ideal This versatility is augmented by the superior
release film for many applications.c&@mentable properties of a true melt-processible fluorocarbon
type with an invisible surface treatment is availableand by the wide choice of product dimensions

for bonding to none or both sides with adhesives. available from DuPont.

Table 1
Types and Gauges of DuPont FEP Fluorocarbon Film
Gauge 50 | 100 | 200 | 300 | 500 |750 | 1000 | 1500 | 2000 | 3000 | 6000 | 9000 | 12500 | 19000
Thickness, mil 05| 1 2 3 5 |75 ] 10 15 20 30 60 90 125 | 190
Thickness, um 125|125 | 50 [ 75 | 125 {190 | 250 | 375 | 500 750 | 1500 | 2300 | 3125 | 4750

Approximate area factor, ft?/Ib 180 | 90 | 45 | 30 | 18 | 12 9 6.0 45 3 15 1 0.72 | 047
Approximate area factor, m?/kg 36 (18| 9 6 4 |25 2 12 1 0.6 0.3 0.2 0.14 | 0.09
Availability

Type A—FEP, general-purpose X X | X X X | X X — X — — — — —
Type C—FEP, one side

cementable X | X | X | X X |— | — — — — — — — —
Type C-20—FEP, both sides

cementable X | X | X|—| X |—|— — — — — — — —

Type L—FEP, high stress crack
resistance in extreme — | == — X | — X X X X X X X X
environments

FEP 500 C
Note: Each roll of DuPont film is clearly identified as .
to resin type, film thickness, and film type. Resin type

Film thickness,
500 gauge, 5 mil

Film type cementable one side




Property Values of DuPont FEP Fluorocarbon Film

Typical Value2

Property Test Method Sl Units English Units
Mechanical

Tensile Strength at Break ASTM D-882 21 N/mm?2 3000 psi
Elongation at Break ASTM D-882 300%

Yield Point ASTM D-882 12 MPa 1700 psi
Elastic Modulus ASTM D-882 480 MPa 70 000 psi
Impact Strength DuPont pneumatic 7.7x 103 J/m 144 ft-1b/in

impact tester

Folding Endurance (MIT) ASTM D-2176 10,000 cycles
Tear Strength-Initial (Graves) ASTM D-1004 2.65N 270 g force
Tear Strength-Propagating (Elmendorf) ASTM D-1922 1.23N 1259
Bursting Strength (Mullen) ASTM D-774 76 kPa 11 psi
Thermal
Melt Point ASTM D-3418 (DTA) 260-280°C 500-536°F
Zero Strength Temperature b 255°C 490°F
Coefficient of Thermal Conductivity Cenco-Fitch 0.195 W/m-K 1.35 Btu-in/h-ft2.°F
Specific Heat — 1172 J/kg-K 0.28 Btu/lb-°F
Heat Deflection Temperature ASTM D-648

at 0.46 N/mm?2 (66 psi) Tensile Bars 70°C 158°F

at 1.82 N/mm2 (264 psi) 51°C 124°F
Dimensional Stability 30 min MD = 0.72% expansion

at 150°C (302°F) TD = 2.2% shrinkage

Flammability Classification® ANSI/UL 94 VTM-0
Oxygen Index ASTM D-2863 95%

aFor 0.025 mm (1 mil) film at 25°C (77°F) unless otherwise specified.

bTemperature at which a film supports a load of 0.14 N/mm? (20 psi) for 5 sec.

(continued on next page)

This classification rating is not intended to reflect hazards presented by this or any other material under actual fire

conditions.
dSamples melted in arc did not track.

eTo convert to cm?®100 in%24 h-atm, multiply by 0.0645.



Property Values of DuPont FEP Fluorocarbon Film (continued)

Property

Test Method

Typical Value2

Sl Units English Units

Electrical

Dielectric Strength, short-time
in air at 23°C (73°F),
6.35 mm (1/4 in) diameter electrode,
0.79 mm (1/32 in) radius
60 Hz, 500 V/s rate of rise:
0.025 mm (1 mil) film
5 mm (20 mil) film

ASTM D-149
Method A

260 kV/mm
70 kV/mm

6500 V/mil
1800 V/mil

Dielectric Constant,
25°C (77°F), 100 Hz to 1 MHz
—40 to 225°C (-40 to 437°F), 1000 Hz

ASTM D-150

2.0
2.02-1.93

Dissipation Factor,

25°C (77°F), 100 Hz to 1 MHz
—-40 to 225°C (-40 to 437°F), 1000 Hz
—-40 to 240°C (-40 to 464°F), 1 MHz

ASTM D-150

0.0002-0.0007
0.0002
0.0005

Volume Resistivity,
—40 to 240°C (-40 to 464°F)

ASTM D-257

>1 x 1018 pm-cm

Surface Resistivity,
—40 to 240°C (-40 to 464°C)

ASTM D-257

>1x 1016 Q/sq

Surface Arc Resistance

ASTM D-495

>165 secd

Insulation Resistance
at 100°C (212°F)
at 150°C (302°F)
at 200°C (392°F)

Based upon 0.2 MF
wound capacitor
sections, using single
layer, Teflon® 50A Film

350,000 Mohm:-pF
250,000 Mohm-puF
65,000 Mohm:-uF

2For 0.025 mm (1 mil) film at 25°C (77°F) unless otherwise specified.

bTemperature at which a film supports a load of 0.14 N/mm? (20 psi) for 5 sec.

(continued on next page)

This classification rating is not intended to reflect hazards presented by this or any other material under actual fire

conditions.
dSamples melted in arc did not track.

eTo convert to cm?®/100 in*24 h-atm, multiply by 0.0645.



Property Values of DuPont FEP Fluorocarbon Film (continued)

Property

Test Method

Typical Value2

Sl Units English Units

Chemical

Moisture Absorption

<0.01%

Weatherability

Continuous exposure

in Florida No adverse effects after 20 yr

Permeability, Gas: ASTM D-1434 cm3/m224 h-atme

Carbon Dioxide 25.9 x 103

Hydrogen 34.1x 103

Nitrogen 5.0 x 103

Oxygen 11.6 x 103
Permeability, Vapors: ASTM E-96 g/m2d g/100 in224 h

Acetic Acid 6.3 0.41

Acetone 14.7 0.95

Benzene 9.9 0.64

Carbon Tetrachloride 4.8 0.31

Ethyl Alcohol 10.7 0.69

Hexane 8.7 0.56

Water 7.0 0.40

Teflon® is chemically inert and solvent-resistant to virtually all chemicals except molten alkali metals, gaseous
fluorine, and certain complex halogenated compounds such as chlorine trifluoride at elevated temperatures and

pressures.

Miscellaneous

Density ASTM D-1505 2150 kg/m3 134 Ib/ft3
Coefficient of Friction ASTM D-1894
Kinetic (Film-to-Steel) 0.1-0.3
Refractive Index ASTM D-542 1.341-1.347
Solar Transmission ASTM E-424 96%

aFor 0.025 mm (1 mil) film at 25°C (77°F) unless otherwise specified.

bTemperature at which a film supports a load of 0.14 N/mm? (20 psi) for 5 sec.

This classification rating is not intended to reflect hazards presented by this or any other material under actual fire

conditions.
dSamples melted in arc did not track.

eTo convert to cm?100 in%24 h-atm, multiply by 0.0645.



United States

DuPont High Performance Films

P.O. Box 89

Route 23 South and DuPont Road

Circleville, OH 43113

Ordering Information:
800-967-5607

Product Information:
800-237-4357

Fax: 800-879-4481

Canada

DuPont Canada, Inc.

P.O. Box 2200, Streetsville
Mississauga, Ontario, Canada
L5M 2H3

Inquiries: 905-821-5603
Customer Service: 800-263-2742
Fax: 905-821-5230

Latin America

Argentina

DuPont Argentina

Av. Mitre y Calle 5

CP 1884, Berazategui, Argentina
Pcia de Buenos Aires
54-1-256-2435

Fax: 54-1-319-4451

Brazil

DuPont do Brasil

Al. ltapecuru, 506
06454-080, Alphaville
Barueri, Sao Paulo
55-11-421-8689

Fax: 55-11-421-8686

Mexico

DuPont S.A. de C.V.
Homero 206

Col. Chapultepec Morales
Mexico, D.F. 11570
525-722-1184

Fax: 525-722-1370

Venezuela

DuPont Venezuela

Edificio “Los Frailes”

Calle la Guarita

Urbanization Chuao

CP 1060, Caracas, Venezuela
58-2-92-8547

Fax: 58-2-91-5638

Europe

DuPont de Nemours
(Luxembourg) S.A.

Contern

L-2984 Luxembourg

Grand Duchy of Luxembourg

352-3666-5575

Fax: 352-3666-5000

Asia Pacific

Japan

DuPont Kabushiki Katsha
Arco Tower

8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153
Japan

81-3-5434-6139

Fax: 81-3-5434-6193

ASEAN

DuPont Singapore PTE Ltd.
1 Maritime Square

#07-01 World Trade Centre
Singapore 099253
65-279-3434

Fax: 65-279-3456

Hong Kong/China

DuPont China Ltd.

1122 New World Office Bldg.
East Wing

Salisbury Road, Kowloon
Hong Kong

852-2734-5401

Fax: 852-2721-4117

India

DuPont South Asia Ltd.

503-505, Madhava

Bandra Kurla Commercial Complex
Bandra (E)

Bombay 400 051

India

91-22-6438255/6438256

Fax: 91-22-6438297

Korea

DuPont Korea Ltd.

4/5th Floor, Asia Tower

#726, Yeoksam-dong, Kangnam-ku
Seoul 135-082, Korea
82-2-222-5398

Fax: 82-2-222-5476

Taiwan

DuPont Taiwan Ltd.

7, Tsu-Chiang 1st Road
Chungli, Taoyuan
Taiwan, ROC
866-3-4549204

Fax: 866-3-4620676

Teflon

Only by DuPont

The data listed herein fall within the normal range of product properties but they should not be used to establish sdenifcatoused alone as the
basis of design. The DuPont Company assumes no obligation or liability for any advice furnished by it or for results @ghtegspdatto these products.
All such advice is provided gratis and Buyer assumes sole responsibility for results obtained in reliance thereon. DuRsttiatdhnematerial itself
does not infringe any United States patent but no license is implied nor is any further patent warranty made.

Caution: Do not use in medical applications involving permanent implantation in the human body. For other medical applicatioriZoseklddical

Caution Statement,” H-50102.
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