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Notice
1) 	 The statements and data given in this publication are believed to be accurate. They are presented 

without any guarantee or warranty, express or implied. Statements or suggestions regarding the use 
of these products are made without representation or warranty that any such use is free of patent 
infringement and are not recommendations to infringe any patent. The user should not assume that 
all safety measures are indicated.

2) 	 Please refer to the MSDS (Material Safety Data Sheet) for safety and details.
3) 	 This product is not designed for implantation in the human body or for medical applications that 

come in contact with body fluid or body tissues, ASAHI GLASS CO., LTD. carries out no test as to the 
fitness of the product for any medical applications.

4) 	 The contents are subject to change without prior notice.

© Copyright AGC Chemicals          Fluon® ETFE Film ENG/5-2014

Fluon® ETFE Plant, Europe

Information contained in this publication (and otherwise supplied to users) is based on our general 
experience and is given in good faith, but we are unable to accept responsibility in respect of factors 
which are outside our knowledge or control. All conditions, warranties and liabilities of any kind 
relating to such information, expressed or implied, whether arising under statute, tort or otherwise 
are excluded to the fullest extent permissible in law. The user is reminded that his legal responsibility 
may extend beyond compliance with the information provided. Freedom under patents, copyright
and registered design cannot be assumed.
It is the responsibility of the purchaser to check that the specification is appropriate for any individual 
application. Particular care is required for special applications such as pharmaceutical, medical 
devices or food. Not all grades are suitable for making finished materials and articles suitable for 
use in contact with foodstuffs. It is advisable to contact the AGC Chemicals Europe, Ltd. sales office 
for the latest position. Users are advised to consult the relevant Health and Safety literature which is 
available from the AGC Chemicals Europe, Ltd. sales office.

Allianz Arena, Munich
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Temperature dependence of tensile elongation at break
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Change in tensile strength and elongation with accelerated weathering test

80

0
0

100

60

40

20

5000 10000 15000 20000

Sunshine Weatherometer exposure time (hr)

R
et

en
ti

o
n

 (
%

)

50N Elongation50N Strength

Light transmittance
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Glass 4 mmFluon   ETFE FILM 60 µm PO 150 µm PET 150 µm®

Change in light transmittance with accelerated weathering test
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Item Unit Test Method

Physical 
properties

Specific gravity - ASTM D792 1.75

Tensile strength at break MPa JIS K7127 >39

Tensile elongation at break % JIS K7127 200-510

Thermal 
properties

Melting point °C - 260

Linear thermal expansion 
coefficient

10-5/°C ASTM D696 9.4

Flammability - UL 94VTM-0*

Continuous service temperature °C - 150-180

Chemical 
properties

Water absorption (23°C, 24 hr) % ASTM D570 0.03

Chemical resistance - ASTM D543 Excellent

Electrical 
properties

Volume resistivity U • cm ASTM D257 1017

Dielectric constant (23°C, IMHz) - ASTM D150 2.6

Dielectric tangent - ASTM D150

60Hz 0.0006

IKHz 0.0008

IMHz 0.005

IGHz 0.01

Breakdown voltage kV/0.1mm ASTM D149 12

Arc resistance sec ASTM D495 120

General properties

Elongation 
retention

Strength 
retention

NOHI0% Excellent Excellent

HCI 35% Excellent Excellent

Xylene Excellent Excellent

Toluene Excellent Excellent

50N: 1 week immersion test

Fluon®ETFE FILM is a high-performance film made from AGC’s own ETFE resin. A unique film-forming 
method is used to produce films between 12µm and 250µm thick. 

The film has excellent heat and chemical resistance, anti-stick properties, electrical properties and 
long-term weatherability; properties typically associated with fluoropolymers.

Due to its exceptional durability, transparency and antifouling properties Fluon®ETFE FILM is used in 
a wide range of applications such as mould release film for electronic components, interior design, 
outdoor architectural applications, solar cells, greenhouses and a whole host of other innovative areas.

AGC is proud to have supplied Fluon®ETFE FILM for various sports and entertainment stadia around 
the world, including Munich’s Allianz Arena, the SSE Hydro Arena in Glasgow, and Brazil’s Itaipava 
Arena Pernambuco, located in Recife. This multi-use stadium was built to host matches during the 
2014 FIFA World Cup Brazil™. Approximately 25,000 square meters of AGC’s 0.25 mm-thick Fluon®ETFE 
FILM was used across the arena’s entire exterior façade. 

The prestigious Forsyth Barr multi-purpose sports and entertainment stadium Dunedin, New Zealand 
hosted matches during the Rugby World Cup and is another Fluon® ETFE project of note. It is the only 
permanently covered natural turf stadium in the world.

Finally, the giant transparent tent, known as the ‘Khan Shatyr’ (The Royal Marquee) is a major Fluon® 
ETFE FILM project located in Kazakhstan. The interior is home to shopping and entertainment venues 
including market squares and cobbled streets, a boating river, shopping centre, mini golf and indoor 
beach resort. In total the building covers an area larger than 10 football stadia.

High-performance fluoropolymer film for a wide range of applications

Chemical resistance

Thickness (µm) Grade Width (mm) Surface treatment Roll length (m)

12 N 1200 S 1000

25 N 1250 NT 1000

40 N 1250 NT 500

50 N 1250 NT 500

100 N 1250 NT 250

200 NJ 1600 NT 125

250 NJ 1600 NT 100

21 GS 1220 NT 1000

25 MW 1250 NT 1000

50 HK (KN) 1250 NT 530

50 MW 1250 NT 530

50 LM 1300 NT 510

Grades
N	 Natural (clear)
NJ	 Natural (clear, thick)
GS	 Grey
MW	 Double sided matt (clear)
HK	 Matt on outside of roll (clear)
KN	 Matt on inside of roll (clear)
LM	 Natural (clear, low melting point)

Grades

Surface treatment
NT	 No treatment
S	 Single side corona treatment
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Fluon® ETFE, a thermoplastic fluoropolymer 
developed by AGC, is the raw material 
used to produce Fluon® ETFE FILM. It is an 
ethylene-tetrafluoroethylene copolymer.
Fluon® ETFE has good mechanical properties 
and mouldability and can be extruded, 
injection moulded and blow moulded. Fluon® 
ETFE has excellent characteristics that make it 
suitable for many kinds of applications.

www.agcce.comwww.agcce.com

Allianz Arena, Munich Itaipava Arena Pernambuco, Recife

Electronic Applications

Safety and heat resistance

Fluon® ETFE FILM meets UL94VTM-0 and is 
suitable for use within the wide temperature 
range of -200°C to 200°C .

Chemical resistance

Fluon® ETFE FILM is highly resistant to most 
chemicals and solvents.

Weatherability

Fluon® ETFE FILM is resistant to ultraviolet light 
and is suitable for long-term use outdoors.  
Film subjected to a 16000-hour accelerated 
weathering test (comparable to over 30 years’ 
exposure) showed no signs of deterioration.

Light transmittance

Fluon® ETFE FILM has excellent light 
transmittance making it ideal for use as a 
protective film for solar cells, greenhouses, 
roofing and architectural facades.

Anti-stick properties

Fluon® ETFE FILM possesses excellent anti-
stick and antifouling characteristics as well as 
excellent release properties.

Electrical properties

Fluon® ETFE FILM exhibits high dielectric strength 
even in its thinnest form. It has a low dielectric 
constant and dielectric loss tangent over a wide 
frequency range.

Electronics

Fluon® ETFE FILM’s anti-stick properties and 
resistance to temperatures over 200°C make 
it suitable for use as a release film for printed 
circuit boards and electronic components.

Roofing and architectural facades

Fluon® ETFE FILM is used in many modern 
architectural constructions. Examples include 
the World Cup Allianz Arena football stadium in 
Munich, Germany and the National Stadium and 
the National Aquatics Centre in Beijing.

Interior finishing

Fluon® ETFE FILM is used indoors in both 
commercial and residential buildings to give a 
wipe-clean and heat-resistant surface.

Photovoltaics

Fluon® ETFE FILM provides long-term protection 
for photovoltaics. It has excellent weatherability 
with good mechanical properties and light 
transmittance. Its flexibility makes it ideal for use 
on curved surfaces.

F-CLEAN® film for greenhouses

F-CLEAN® is ETFE film developed especially for 
greenhouses. It has high light transmittance and 
weatherability, plus other features required for 
greenhouses, including UV-control and a unique 
anti-dripping treatment technology.

• Contact us:

AGC Chemicals Europe Commercial Centre
World Trade Center, Zuidplein, 80, H-Tower, 
Level 9. 1077 XV, Amsterdam, The Netherlands
Tel: +31 (0) 20 880 4170   
Fax: +31 (0) 20 880 4188
email: enquiries@agcce.com

Forsyth Barr stadium, Dunedin Commercial greenhouses
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