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Provides Outstanding Resistance to Rapid Gas Decompression

Technical Information - Rev. 5, July 2019

Product Description

DuPont™ Kalrez® 0090 perfluoroelastomer parts deliver durable, reliable sealing solutions for applications requiring excellent rapid
gas decompression (RGD) properties as well as high hardness, high modulus properties, and excellent extrusion resistance (even
without backup rings). Potential oil and gas applications include downhole equipment such as drilling and completion tools, as well as
industrial equipment including pumps, valves and compressors. Kalrez® 0090 has been certified by two independent laboratories to
meet rigorous requirements for resistance to RGD.

In addition to demonstrated RGD resistance, DuPont™ Kalrez® 0090 seals provide superior performance in regard to chemical and
temperature properties.

* Chemical resistance: Kalrez® 0090 is resistant to chemicals encountered in the oil and gas industry, including sour process streams
containing HzS. (Reference NORSOK M-710 Rev 2 Sour Fluid aging resistance performed by MERL (UK).

* Broad temperature capability: Kalrez® 0090 retains good physical properties up to temperatures as high as 250 °C (482 "F) and down
to =21 "C (=5.8 *F). Under pressurized conditions, in laboratory tests*, Kalrez® 0090 has demonstrated low temperature performance
down to =40 °C (—40 °F).

Typical Physical Properties!

Color Black
Hardness, Durometer Shore A? 95

50% Modulus?, MPa (psi) 14.18 (2057)
Tensile Strength at Break?, MPa (psi) 19.49 (2827)
Elongation at Break?®, % 80
Compression Set®, %70 hrs.at 204 °C (400 °F) 19
Compression Set®, %70 hrs.at 204 °C (400 °F) 33
Maximum Service Temperature®, °C [°F) 250 (482)
Lowest Service Temperature®, °C (°F) -21(-5.8)
Tg’, °C(°F) -1(30.2)
Tr10%, °C (°F) —7.4 (18.68)

* MERL Oilfield Engineering with Polymers — Matoux 24 Oct 2012.

* Not to be used for specifications

¥ ASTM D2240 (Pellet test specimens)

* ASTM D412 (Dumbbell test specimens)

4 ASTM D395B, (Pellet test specimens)

* ASTM D395B & D1414, (AS568 K214 O-ring test specimens)

& DuPont proprietary test method; performance will vary with seal design and application specifics
7 DuPont proprietary test method (DSC midpoint)

£ ASTM D1329 (IS0 2781) (slab test specimens)
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Product Testing Notes

«DUPONT»

s  Every product delivery comes with a COA (Certificate of Analysis) that contains the information required as per IS0 23936-2.

e  Thetear strength result reported in is a “typical physical property.” This result is representative of this particular test, but may
not be related to actual field performance. End use testing will be required to determine product suitability for use.

e High pressure gas permeation data is required for large components and depends on the part geometry. The data can be
generated once testing conditions have been agreed with the customer.

Certifications

Compliant with 150 23936-2

Tested by Materials Engineering Research Laboratory (MERL) against NORSOK M-710 rev.2 for both

= Annex B: Rapid Gas decompression, Kalrez® 0090 was given the highest rating, “0”, indicating “no internal cracks, holes or blisters
of any size.” (O-ring size AS568-312) (See Table 2 conditions)

* Annex A: Sour gas chemical aging

¢ Required documentation of material properties is provided below in accordance to Table 1 of the 15023936-3 standard

Certified as per TOTAL G5 PVV 142

Tested by CETM (Technical Center for industry testing) against TOTAL GS PVV 142 Rapid Gas Decompression requirements

* Pass with no cracks, no blisters on CSD = 5.33 mm (O-ring size AS568-349) (See Table 2 conditions)
e Pass with no cracks, no blisters on CSD = 6.99 mm (O-ring size AS568-425) (See Table 2 conditions)

Highest NORSOK and TOTAL Rating Demonstrates Outstanding RGD Resistance of DuPont™ Kalrez® 0090

NORSOK M-710 (Rev. 2) Certified

TOTAL GS EP PVV 142 (Rev. 5) Qualified

Rating No internal cracks, holes, or blisters No internal cracks, holes, or blisters
Test conditions

Gas 90/10 mol% CH4/CO2 80/20 mol% CHs/CO:

Temperature 100 °C (212 °F) 75 °C 2 °C (167 °F + 3.6 °F)

Pressure gradient

15 MPa (~2200 psi)* to ambient

19 MPa (~2756 psi)* to ambient

Decompression rate 2 MPa/min 12.67 MPa/min

Cycling 10 cycles, one every 24 h 5 cycles

Sample details

Size AS568 size 312 ASS568 size 349, and size 425

Cross Section diameter

5.33 mm, nominal (size 312)

5.33 mm, nominal (size 349); 6.99 mm nominal (size

425)

Groove fill

67%, nominal

73%, nominal

*Initial pressure maintained for at least 72 hrs. prior to testing
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NORSOK M-710 (Rev. 2) TOTAL GS EP PVV 142 (Rev. 5)
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Visit us at kalrez.com

The information set forth herein is fumished free of charge, is based on technical data that DuPont believes to be reliable, and represents typical values that fall within
dup—ont.l:om the normal range of properties. This inflormation relstes ony o the specific material designated and may not be valid foe such material used in combinstion with other
materials or in ather procesies. It 13 intended for uie by perions hining technécal skill, 81 their cwn dicretion and risk. This information should not be used to establish
specilication lmits nor ubed shone & Uhe basls of design. Handiing precaution infarmation i3 given with Lhe understanding that thase wing [Lwill satisfy thermnsshves that
thielr particulsr conditiors of use predent no health or safety harards and comply with spplicable lw. Since conditions of product use sand diposal are outside owr control,
we make no warramies, express or impled, and aisume no Esbility in connedtion with sny wie of this information. As with any product, evaluation under end-use
conditions prior 1o specification i essential. Mothing herein is 1o/ be taken 45 8 licknie 10 Operate of & fECenmendation 1o infringe on patents.
‘ n T ' CAUTION: Do not use DuPont materials in medical applications involving implantation in the human bedy er contact with internal body fluds or tiswes unbess the material
™ hied been provided from DuPont under & written contract that i condlstent with the DuPant policy regirding medical applicationd nd expresdly acknowledges the
contemplated e Far further infarmation, pleass contact your DuPont repredent ative.

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 suth
warranty i Eenited to refund of purchase price o replacement of ay product shown b be other than as warranted. TO THE FULLEST EXTENT PERMITTED BY APPLICABLE
LAW, DUPCNT SPECIFICALLY DISCLAIMS ANY OTHER EXPRESS OR IMPUED WARRANTY OF FITNESS FOR A PARTICULAR PURFOSE, MERCHANTABILITY, OR NON-
INFRINGEMENT. DUPONT DHSCLAINS LLABILITY FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,

DBuPont™, the Dufont Owal Logo, and all trademarks and service marks denoted with ™, = or * are owned by affillates of DuPont de Nemours, Inc. unless othérwise
noted.

i 2019 DuPent, All Fights reserved,
[11/06) Reference No. KZE-ALDER]-DO-EQT 19
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