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DuPont™ Kalrez® Perfluoroelastomer Parts

Radiation Resistance

Radiation Resistance of DuPont™ Kalrez® perfluoroelastomer parts

The following guidelines and definitions are useful in
understanding radiation resistance:

- Radiation can be defined as the transmission of high energy
waves or particles through space or through a material medium.
Energy absorption by the material may produce a variety of
effects such as cross-linking and degradation. Excessive energy
absorption usually results in adverse properties, i.e., failure of
the substance by embrittlement due to over cross-linking or
reversion (degradation) caused by chain cleavage

- Gamma radiation may be considered typical of the type to
which elastomers would be subjected and is used in most of
the laboratory radiation studies

- Radiation dose is expressed as rads. One rad is the dose that
produces an energy absorption of 100 erg/g in 1cm? of air at
standard temperature and pressure. 10° rad = 1 Mrad

- In general, radiation doses are additive. A material can be
assumed to have a “perfect memory” with regard to radiation
exposures. Thus, ten exposures of 104 rad are equivalent to one
exposure of 10° rad

- Concerning elastomer serviceability, 3 Gamma radiation dose
less than 5 x 10° rad is considered low. Up to 108 is considered
intermediate and 108to 10° is high

Kalrez® parts used in an ION accelerator

DuPont™ Kalrez® parts can withstand 1 Mrad (10° rad) with little
effect on physical properties. Exposure to 10 Mrad (107 rad)
produces moderate effect with 40% loss of tensile strength and
25% loss of elongation at break. At 100 Mrad (108 rad), there is a
severe effect with 80% loss of tensile strength and 80% loss of
elongation. The accompanying graphs detail Kalrez® performance
up to 100 Mrad.

Other factors need to be evaluated in addition to radiation
exposure. The effects of fluids and the operating temperature to
which the elastomers are exposed should be determined. Kalrez®
parts have excellent high temperature and fluid resistance and
should be evaluated for the environment as well as radiation
resistance.

MRI Scanners require radiation-resistant seals



Radiation Results

Electron Radiation Source, G.E. Resonate Beam, Transformer 2 x 108V, mA

Tensile at Break vs. Radiation Dosage Elongation at Break vs. Radiation Dosage
2,500 160
__ 2,000 \
N 120
D- ]
X °\~
@ 1,500 S
@ " 80
o g‘ \
@ 1,000 ~ S
o 40
T 500 —~ ~~———
0 0
0 25 50 75 100 0 25 50 75 100
Radiation Dosage, Mrad Radiation Dosage, Mrad
Retention of Tensile at Break Properties Retention of Elongation After Exposure to
After Exposure to Gamma Radiation Gamma Radiation
100 100
T ki
< =
-2
o 50 ” 50
& a
0 0
10 100 10 100
Radiation Dosage, Mrad Radiation Dosage, Mrad

Visit us at kalrez.com

«DUPONT»

dupont.com

The information set forth herein is furnished free of charge, is based on technical data that DuPont believes to be reliable and represents typical values that fall within the normal range of
properties. This information relates only to the specific materi al designated and may not be valid for such material used in combination with other materials or in other processes. It is intended
for use by persons having technical skill, at their own discretion and risk. This information should not be used to establis h specification limits nor used alone as the basis of design. Handling
precaution information is given with the understanding that those using it will satisfy themselves that their condit ions of use present no health or safety hazards and comply with appli cable
law. Since conditions of product use and disposal are outside our control, we make no warranties, express or implied, a nd assume no liability in connection with any use of this information.
As with any product, evaluation under end use conditions pri or to specification is essential. Nothing herein is to be taken as a license to operate or a recommendation to infringe on patents.

CAUTION: Do not use DuPont materials in medical applications involving implantation in the human body or contact with internal body fluids or tissues unless the material has been provided
from DuPont under a written contract that is consistent with the DuP ont policy regarding medical applications and expressly acknowledges the contemplated use. For further information,
please contact your DuPont representative.

DuPont's sole warranty is that our products will meet our standard sales specifications in effect at the time of shipment. Your exclusive remedy for breach of such warranty is limited to refund
of purchase price or replacement of any product shown to be other than as warranted. TO THE FULLEST EXTENT PERMITTED B Y APPLICABLE LAW, DUPONT SPECIFICALLY
DISCLAIMS ANY OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR NON INFRINGEMENT. DUPONT DISCLAIMS
LIABILITY FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™,  or © are owned
by affiliates of DuPont de Nemours, Inc. unless otherwise noted. © 2022 DuPont. All rights reserved. Form No. KZE-H68249-00-C 0822 CDP
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