FLUOROPOLYMERS

EIGHT YEAR SOUTH FLORIDA & XENON
ARC ACCELERATED WEATHERING

LEADING TO A NEW CHOICE
IN CABLE TIES
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SUMMARY OF THE WORK WEATHERING STUDY PERFORMED
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Chamber temperature of 70 °C Wavelength (nm)

Black panel temperature of 95 °C
Cycle: 102 min light, then 18 min light plus water spray
Samples tested optically and mechanically at 3000, 5000, and 10,000 hrs.
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MECHANICAL PROPERTY RETENTION — KYNAR® FILMS — 5 YRS IN FLORIDA
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Five years in S. Florida — total UV exposure calculated at 1600 MJ/m?2

Film Thickness: 50 microns — except Kynar® 2500 and Kynar® 2750 at 125 microns

Tensile yield strength maintained at no loss of elongation: UV dosage > 1600 MJ/m?
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MECHANICAL & CHEMICAL PROPERTIES OF KYNAR FLEX® FILMS
BEFORE AND_AFTER 5 YEARS OF EXPOSURE IN . SOUTHERN ELORIDA
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Kynar Flex® 2850 — 5 yrs. exposed

Full mechanical performance is maintained No UV attack of polymer backbone by FTIR
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OPTICAL PROPERTIES OF KYNAR® FLEX FILMS

BEFORE AND_AFTER 8 YEARS OF EXPOSURE IN . SOUTHERN ELORIDA

Film Color Change (AE) vs Exposure Time
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Color change is below the perception limit (< AE of 1.5)
No color change and no significant change is light transmission show UV stability
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KYNAR FLEX® FILMS SURFACE PROPERTIES
SEM MICROGRAPH — BEEFORE AND AETER 5 YEARS IN.ELORIDA
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Kynar Flex® 2850
Unexposed Film

$U8000 4.0kV 11,2mmxB00 SE(UL) 11/10/2016 10:46

Kynar Flex® 2850
Exposed 5 Years in Florida

No surface erosion or pitting shows the extreme UV resistance of Kynar® Fluoropolymers
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MECHANICAL PROPERTIES OF KYNAR FLEX® TENSILE BARS
BEFORE & AFTER 10,000 HRS. XENON ARC ACCELERATED WEATHERING EXPOSURE
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Irradiance @ 340 nm of 0.8, 102 min of light with 18 min light & water spray. Chamber Temp =70 °C, BPT =95°C. Samples = ASTM D638 type 1

Results clearly show no embrittlement or degradation in accelerated weathering
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Injection Molded Part Properties

MECHANICAL PROPERTIES OF KYNAR FLEX® GRADES OFFERS OPTIONS
STRENGTH AND ELEXIBILITY. VARY. = BUT ALL OFEER OUTSTANDING WEATHERING

Extruded Film Properties

. Exposure Stress at Sl el Tensile
Material . . Break .
(hrs) Yield (psi) (%) Modulus (psi)
0 5850 44 170,814
Kynar Flex® 2850 3000 5900 46 178,697
5000 5950 46 176,375
10000 6031 40 186,823
0 4050 135 117,022
Kynar Flex® 3120 3000 4025 147 120,136
5000 4150 137 115,333
10000 4043 115 116,673
0 3875 276 91,435
Kynar Flex® 2800 3000 3865 327 93,598
5000 3975 323 89,442
10000 4048 244 98,510
0 3075 353 65,440
Kynar Flex® 2750 3000 3100 368 64,222
5000 3125 377 66,292
10000 3233 324 71,411
0 2600 491 46,955
3000 2625 604 48,524
Kynar Flex® 2500 5000 2625 638 45,511
10000 2719 593 51,765

A range of stiffness and strength offers component designers options
For applications where extreme weathering performance is critical

Kynar® PVDF Weathering - A New Choice in Cable Ties

Material vears Thickness Stress at | Stress at Sg?elr;kat

(um) Yield (PSI) |Break (PSI) (PSI)
0 4,470 9,418 600

® ’ ’
Kynar Flex® 3120 5 S0 4,397 6,720 631
0 4,229 9,246 605

® : ’
Kynar Flex® 2800 5 S0 4,111 6,759 608
0 5,907 7,233 344

® ’ ’
Kynar Flex® 2850 5 S0 6,048 6,475 348
0 2,870 6,814 675

® : ’
Kynar Flex® 2750 5 125 2,839 7,026 954
0 2,475 6,313 762

® ’ ’
Kynar Flex® 2500 5 125 2,472 6,562 1,126
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STRONG CABLE TIES — FOR EXTREME CONDITIONS

# Extreme weathering resistance, high strength and flexibility offer the designer choice to
mold high performance cable ties

@f| http://www.nilepolymers.com/strong-ty-cable-ties/
e

Strong-Ty Kynar® Cable Ties

Strong-Ty™ cable ties made from Kynar® PVDF are ideal for environments

where combinations of high temperature, chemical attack, radiation or —_—
mechanical stress limit other materials. These cable ties are durable and .
resist abrasion and mechanical damage during and after installation. With
minimal flame-spread and smoke-generation Strong-Ty™ cable ties meet the
National Electrical Code (NFPA-70A) and UL94V-0 requirements for 1
installation in building plenum.

.
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INNOVATIVE CHEMISTRY

Arkema strictly prohibits the use of any polymers, including medical grades, in applications that are implanted in the body or in contact with bodily fluids or
tissues for greater than 30 days. Unless Arkema otherwise expressly agrees by written contract, the Arkema trademarks and the Arkema name shall not be used
in conjunction with customers’ medical devices, including without limitation, permanent or temporary implantable devices, and customers shall not represent to
anyone else, that Arkema allows, endorses or permits the use of Arkema products in such medical devices. Further, all implantable medical devices, whether
permanent or temporary, carry a risk of adverse consequences. With regard to implantable medical devices, you should not rely upon the judgment of Arkema.
Any decision regarding the appropriateness of a particular medical device in a particular medical application or for a specific clinical use should be based upon
the judgment of your physician, medical device supplier and the United States Food & Drug Administration and/or the European process of Medical Device
notification. Unless otherwise specifically stated by Arkema in writing, Arkema does not perform clinical medical studies on implantable medical devices. Arkema
cannot weigh the benefits against the risks of a device and does not offer a medical judgment on the safety or efficacy of use of any Arkema product in a
medical device.

The statements, technical information and recommendations contained herein are believed to be accurate as of the date hereof. Since the conditions and
methods of use of the product and of the information referred to herein are beyond our control, ARKEMA expressly disclaims any and all liability as to any results
obtained or arising from any use of the product or reliance on such information; NO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED OR THE INFORMATION PROVIDED
HEREIN. The information provided herein relates only to the specific product designated and may not be applicable when such product is used in combination
with other materials or in any process. The user should thoroughly test any application before commercialization. Nothing contained herein constitutes a license
to practice under any patent and it should not be construed as an inducement to infringe any patent and the user is advised to take appropriate steps to be sure
that any proposed use of the product will not result in patent infringement.

Kynar® and KynarFlex® are registered trademarks of Arkema Inc.
©Copyright 2019 Arkema Inc.
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