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ABSTRACT 
 
The choice of material for oilfield seal design is full of compromise. Fluoroelastomers are used frequently 
in complex fluid environments, high temperature aromatic hydrocarbons, and oil. Alternative elastomers 
are used in environments containing corrosion inhibitors or hydrogen sulfide but result in higher cost or 
the sacrifice of aromatic hydrocarbon resistance and low temperature sealing performance. Often, 
perfluoroelastomers are prescribed for the most aggressive fluid environments. A novel combination of 
monomers, cure sites, and precise control of polymerization results in a base resistant fluoroelastomer 
with improved fluid resistance for the oilfield environment. This technology combines aromatic 
hydrocarbon resistance, oil resistance and low temperature performance.  The paper discusses the 
polymer composition, fluid resistance, hydrogen sulfide resistance, and compounding examples for oilfield 
applications. 
 
INTRODUCTION 
 
The substitution of hydrogen with fluorine in organic polymer structures has produced remarkable 
materials including plastics, elastomers, and fluids, which are used in environments that degrade most 
other known polymers. Highly fluorinated polymers exhibit an outstanding stability at high temperature, 
toughness and flexibility at low temperature, anti-stick properties and very low friction coefficient. In 
addition, they are almost insoluble in most organic solvents, are resistant to many aggressive fluids, have 
extremely low dielectric losses, high dielectric strengths, a very low refractive index, and outstanding fire 
propagation resistancei.  Fluoropolymers can be divided into two different categories, i.e. plastics (for 
instance, polytetrafluoroethylene PTFE, poly-chlorotrifluoroethylene PCTFE, poly-vinylidenefluoride 
PVDF, ethylenetetrafluoroethylene copolymer ETFE, ethylene-chlorotrifluoroethylene copolymer ECTFE, 
tetrafluoroethyleneperfluoropropylvinylether copolymer PFA, tetrafluoroethylene-perfluoromethylvinylether 
copolymer MFA) and elastomers. Fluorocarbon elastomers or fluoroelastomers, that is amorphous 
polymers whose glass transition temperature is lower than room temperature, are designed for 
demanding service applications in hostile environments. These hostile environments are characterized by 
high temperature ranges and contact with aggressive chemicals, oils, and fluids. 
 
 
Use of fluorinated elastomers in the oilfield 
 
The oilfield is an environment of extremes for elastomeric materials. The high temperatures and chemical 
mixtures, whether down hole or down stream, require elastomers that can withstand the environmental 
rigors and provide safe, reliable service. A group of elastomers known to survive in this environment is 
fluoroelastomers. A wide range of parts for the oilfield and petrochemical industries manufactured from 
fluoroelastomers include O-rings, packers, drill bit seals, valve seats, pulsation dampeners, and countless 
custom seal designs. Each of these seals and parts is critical to the day-to-day operation, safety, and 
reliability of the equipment that brings petroleum from deep within the Earth for production into the fuels 
and chemicals that power our lives. 
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Types of fluorinated elastomers 
 
ASTM D 1418 provides guidance on the nomenclature and description on fluorinated elastomersii. The 
major classes as defined by ASTM D 1418 are FKM, FEPM, and FFKM. The FKM polymers are divided 
further into five types. While helpful as a general description material composition, this classification 
system does not fully describe each polymer based on important characteristics of fluid and temperature 
resistance. Monomer composition, monomer sequence, and cure system are additionally important. Each 
of these characteristics imparts particular advantages including chemical and fluid resistance, physical 
properties, and the temperature performance range. Fluoroelastomers, FKM, are a diverse group of 
polymers based on the polymerizations of a few monomers.  The monomers of VF2, HFP, TFE, and 
PMVE are the basis of nearly all commercially available fluoroelastomers. The copolymers deriving from 
the polymerization of VF2 and HFP, broadly defined and as a FKM type 1, and typically have a fluorine 
content by weight of approximately 66%. In FKM type 2, termed a terpolymer, the TFE addition to the 
monomer composition variably increases the fluorine content between 67% and 70%, depending on the 
polymer grade. The higher fluorine content of a terpolymer versus a copolymer is not without 
compromise. Chemical resistance improves in a terpolymer but the low temperature performance 
decreases. This leads to the need for an FKM with improved fluid resistance and low temperature 
flexibility. The addition of PMVE to the polymer backbone improves low temperature performance and a 
wide range of FKM grades is manufactured for this purpose. 
 
Two cure systems further define the types of fluoroelastomer although not explicitly defined in ASTM D 
1418.  Ionic cured (bisphenol AF, BAF) and peroxide cured FKMs are the most frequently used cure 
systems. BAF cure systems are nearly exclusive to copolymers as this cure system gives the highest 
thermal resistance and superior compression set resistance. FKMs with increasing fluorine and PMVE 
content on the polymer backbone reduce the available cure sites and create the need for an alternative 
cure system to achieve a desirable cure state. Normally a halogen-containing cure site monomer is added 
to the polymer chain ends. The cure site monomer (CSM) is available for cross-linking with triallyl 
isocyanurate (TAIC). The peroxide cure system is more chemically resistant than bisphenol cured 
systems. 
 
The class of fluorinated elastomers known as FEPMs consists of peroxide cured fluorinated elastomers 
composed of the monomers of Propylene and TFE or Propylene, TFE, and PMVE.  
 
Perfluoroelastomers, classified as FFKMs, are fully fluorinated and are the most high temperature and 
chemically resistant polymers based on the monomers TFE and PMVE. 
 
Needs for alternative polymers 
 
Each class of elastomers has a characteristic set of advantages and disadvantages when compared to 
other elastomer types. In sealing solutions, there is a wide range of properties that must be carefully 
considered when selecting the elastomer. Among the most important considerations are the chemical and 
heat resistance of the elastomer. Environments consisting of oil, aromatic hydrocarbons, aqueous 
environments with corrosion inhibitors, steam, and hydrogen sulfide are likely to be encountered in the 
oilfield. Long-term heat resistance in excess of 180oC may be necessary in deep wells. Additionally, low 
temperature flexibility and the ability to maintain a dynamic seal at temperatures below 0oC, an 
environment found in deepwater and northern sea floors, may also be a seal design factor. 
 
Bisphenol cured FKMs offer very good aromatic hydrocarbon and oil resistance but poor resistance to 
bases high temperature water, and hydrogen sulfide. Peroxide cured FKM elastomers have improved 
chemical resistance, steam resistance, limited hydrogen sulfide resistance, and improved base resistance 
over bisphenol cured FKM elastomers. 
 
TFE/P based FEPM elastomers serve in many oilfield applications. However, TFE/P elastomers are not 
resistant to aromatic hydrocarbons and exhibit extreme volume swell in aromatic containing fluids. The 
low temperature performance of TFE/P elastomers may not be suitable for many low temperature 
applications as the Tg is above 0oC. FEPM elastomers exhibit good resistance to hydrogen sulfide.   



 
Perfluoroelastomers are very chemically and high temperature resistant. Perfluoroelastomers can be 
used in nearly every fluid environment found in the oilfield including those containing hydrogen sulfide. 
The universal use of FFKM as a sealing material is possible but there can be the risk of over-engineering 
a part and consequently adding needless cost. The low temperature performance of FFKM, like that of 
TFE/P based elastomers may not be suitable for all applications. 
 
As there are many material choices for each individual application, the difficulty for the seal designer is to 
use a material that will be useful in as many applications as possible and offer the best possible value. 
Each oilfield has its own fluid composition and environment and normally would require customization of 
the elastomeric components. Elastomer customization adds cost to the equipment and limits the use of 
parts designed for one field at another field with different environmental conditions. The use of a new type 
of FKM broadly defined as a FKM type 5, is gaining acceptance as an elastomer that bridges the 
properties of FKM, FEPM, and FFKM in oilfield applications.  
 
Base resistant fluoroelastomers types 
 
 
Driven by both the automotive and oilfield industries, significant research and development efforts were 
made in order to develop fluorinated elastomers able to withstand basic environments. As a matter of 
fact, conventional fluoroelastomers FKM Types 1 through 3 are known to be highly susceptible to attack 
by strong nucleophilic agents such as amines. Base resistance is achieved in conventional fluorinated 
elastomers by two different structures, such as materials without VF2iii,iv and materials without HFPv, as 
shown below. 
 
Fluorocarbon elastomers without VF2 
 
CF2=CF2 CF2 =CF-ORf Olefin   TFE-PAVE-Olefin 
 
Fluorocarbon elastomers without HFP 
 
CF2 = CF2   CH2 = CH-CH3    TFE-P 
 
CF2 = CF2   CH2 = CH-CH3   CH2 = CF2   TFE-P-VF2 
 
These materials, because of the complete absence of base sensitive sites, exhibit very good resistance to 
bases.  Indeed, the first category without VF2 appears to be an over designed solution since the materials 
involved are highly fluorinated; moreover, they contain large amounts of the very expensive PAVE so 
called “rubbery” monomers, especially perfluoromethylvinylether, thus leading also to very expensive 
materials.  
 
In fluorinated elastomers that do not contain HFP, the role of “rubbery” monomer is played by propylene 
in place of PAVE. This creates less expensive materials, but with worse thermal resistance and higher 
swelling in hydrocarbons. 
 
A new approach has been developed to design base resistant materials with the best compromise 
between cost and performance: this approach has been identified as “protecting monomer 
approach”vi,vii,viii. The fundamental idea is to reduce the total amount of base sensitive monomer 
sequences by introducing a special monomer into a copolymer still containing VF2 and HFP, in a strictly 
controlled polymerization process. To achieve such an effect, a monomer having reactivity as high as 
possible towards fluorinated radicals is needed. Moreover, this monomer has a high electron donating 
effect in order to reduce the electron attracting effect of HFP monomer units on CH2 units of the base 
sensitive sites. Both these requirements can be met by hydrogenated olefins (especially ethylene), which 
are used as protecting monomers. 
 



The polymer is prepared by microemulsion polymerizationix in stainless steel autoclaves. The 
polymerization runs are carried out in semi-batch conditions, i.e. with a continuous feed of a gaseous 
monomer stream, in order to keep the polymer composition constant throughout the reaction. The initiator 
is a water soluble one (ammonium persulphate (NH4)2S2O8). Chain transfer agents, namely perfluoroalkyl 
iodides (I-(CF2)n-I), are used in order to introduce iodine atoms into the macromolecules, which allow 
radical curing. The final polymer is vulcanized by means of a combination of an organic peroxide and an 
unsaturated co-agent, such as triallyl isocyanurate (TAIC). 
 
By such an approach, FKM Type 5 is produced by copolymerization of five different monomers, 
namely VF2, HFP, TFE, PMVE, and Ethylene; however, the scope of the so-called protecting monomer 
approach is not restricted to this peculiar polymer. In fact, by means of a peculiar monomer composition 
along with a well-balanced monomer sequence distribution many more experimental grades can be 
developed. These grades can be created to possess the attributes of good chemical resistance to bases 
and different temperature of retraction properties. 
 
DISCUSSSION 
The relevant properties of this new material, FKM type 5, are highlighted below and in the following pages 
with a special focus given to the oilfield market sector. Several broad fluid resistance and physical 
property categories relevant to the oilfield are chosen to compare elastomer types. Specifically resistance 
to aromatic hydrocarbon, oil, methanol, hydrogen sulfide, steam, amines, and low temperature 
performance should satisfy a majority of oilfield applications. 
As Table 1 indicates, copolymer FKM has good aromatic hydrocarbon resistance and oil resistance but 
does not have good steam, amine, methanol, or hydrogen sulfide resistance. FKM type 2 has methanol 
resistance due in part to a higher fluorine content and steam resistance from the peroxide cure system. 
FKM type 5 designed with the protecting monomer approach has amine and hydrogen sulfide resistance.  
in addition to the qualities of the copolymer FKM and FKM- type 2. 
 
Table 1 

 

FKM type1 
Copolymer 

66% Fluorine, 
BAF Cured 

FKM type 2, 
70% Fluorine, 

Peroxide 
Cured 

FKM- type 5, 
Peroxide 

Cured 

FEPM, 
TFE/P 

FFKM 

Aromatic 
Hydrocarbon 

Good Good Good Poor Good 

Oil Good 
Good Good Good Good 

Methanol 
Poor Good Good Good Good 

Hydrogen 
Sulfide 

Poor 
Poor 

Good Good Good 

Steam 
Poor 

Good 
Good Good Good 

Amines 
Poor 

Poor 
Good Good Good 

Low 
Temperature 

Tg<0°C 
Good Good 

Good Poor Poor 

 
Table 1 describes the general performance of fluorinated elastomers in oilfield service. The term 
“poor” indicates an extreme change in properties of either volume swell or loss of elongation and 
is considered a poor candidate for the application. The term “good” indicates the elastomer does 
not exhibit extreme volume swell elongation loss and is a potential candidate for the application. 
FKM type 5 shows good performance in all categories shown and thus offers a broad range of 
capabilities. 
 



Each of the previous features will be highlighted in the following paragraphs by means of comparative 
data involving the above-mentioned classes of materials. More detailed data comparing copolymer FKM, 
FKM-P959, and FKM  type 5 are located in Appendix 1 at the end of the paper. 
 
 
Volume swell in hydrocarbons 
 
Figure 1 
 

 
 
Figure 2 
 

 
 
As in conventional FKMs, FKM type 5 exhibits superior resistance to both aliphatic and aromatic 
hydrocarbons (Figures 1 and 2) due to their inherent polar structure. On the other hand, the 
absence of polarity in TFE/P polymers along with the use of propylene as a co-monomer shows 
significant swelling in hydrocarbons. 
 



 
 
 
 
 
Volume Swell in Methanol 
 
Figure 3 
 

 
 
FKM type 5 shows a comparable swelling behavior in methanol (Figure 3) to TFE/P polymers and high 
fluorine content terpolymers. 
 
Hydrogen sulfide (Sour Gas) resistance 
 
Figure 4 
 

 
 



Excellent H2S resistance is achieved with FKM type 5 (Figure 4), comparable to TFE/P polymers and 
FFKMs and is by far superior to conventional FKMs, both bisphenol and peroxide cured materials. 
 
 
 
Amine additive resistance 
 
Figure 5 
 

 
 
Figure 6 
 

 
 
Also in the case of amines (Figures 5 and 6), such as benzylamine, excellent resistance is 
achieved when using FKM type 5,  comparable to TFE/P polymers and FFKMs and is by far 
superior to conventional FKMs both bisphenol and peroxide cured materials. 
 
  



Low temperature 
 
Figure 7 

 

 
 
Looking more closely at low temperature performance (Figure 7) is a comparison of the temperature of 
retraction among elastomer types. The TR-10 test provides a temperature value that is an indicator of the 
ability of an elastomer to hold a dynamic seal. Copolymer FKM, Peroxide Cured FKM, and FKM type 5 all 
have values below 0°C and could be candidates in deepwater and northern ocean applications while 
TFE/P and FFKM have TR-10 values above 0°C that limits these polymers’ functional usage in lower 
temperature applications. Considering the choices available, FKM type 5 provides more design options in 
low temperature environments than TFE/P or FFKM polymers. 
 
Physical Properties 
 
Figure 8 
 

 
 



 
 
 
 
Figure 9 
 

 
 
 
 
The tensile strength (Figure 8) of a typical 75 Shore A hardness FKM type 5 compound is approximately 
40% greater than BAF cured copolymer FKM. The increased strength is typical of microemulsion 
polymerization and peroxide cured FKMs. The elongation at break (Figure 9), like tensile, is increased in 
microemulsion peroxide cured FKM vs. copolymer FKM. These properties allow for the development of 
high hardness compounds with improved elongation and are a highly desirable characteristic in a number 
of seal designs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Formulations 
 
Table 2 below shows typical compound formulations for FKM type 5 in both a 75 Shore A and 90 
Shore A Durometer extrusion and explosive decompression resistant compound. 
 
Material 75 Durometer, PHR 90 Durometer, PHR 

FKM type 5 100 100 

TAIC, 75% Dispersion 4 3 

Peroxide, DBPH, 50% Dispersion 2 2 

Zinc Oxide 5 5 

MT N 990 Carbon Black 30 30 

N 330 Carbon Black 0 20 

Process Aid 0.5 0.5 

   
Press Cure 10’ @ 177°C, Post 
Cured 4 hours @ 230°C 

  

Hardness, Shore A, Points 72 87 

Tensile Strength, MPa 21.5 22.1 

Elongation Break, % 207 110 

Modulus @ 100%, MPa 7 19.5 

Compression Set Resistance, 
Buttons, 70 hours @ 200°C, % 

28 35 

Heat Resistance, 1008 hours @ 
200°C 

∆ShA, pts    -2 

∆TS%         -2 

∆EB%        +6 

∆M100%     -4 

∆ShA, pts    -1 

∆TS%         -4 

∆EB%        +3 

∆M100%     -2 

Heat Resistance, 70 hours @ 
250°C 

∆ShA, pts     0 

∆TS%         -5 

∆EB%        +12 

∆M100%     -14 

∆ShA, pts    -1 

∆TS%         -7 

∆EB%        +10 

∆M100%     -12 
 
 
High tensile strength and elongation characterized these carbon-filled compounds. As shown FKM type 5 
does not require an extensive post cure to develop excellent physical properties or good compression set 
resistance. A typical post cure of four hours or less is sufficient to maximize physical properties. The 
polymerization and cure technology of FKM type 5 gives higher performance for oilfield application where 
seals must function at high temperatures. The higher starting tensile and elongation of FKM type 5 
provides a wider application window for high temperature applications where physical strength is critical. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Explosive Decompression Resistance 
 
FKM type 5 can be compounded to resist explosive decompression. Results are shown in Figure 10. 
 
 

 
 
Figure 10 
 
 
 

 
 
 
The picture above shows an O-ring cross section after explosive decompression testing. 
Reference NACE TM192-2003, AS568-325 O-ring Specimens, 100% Carbon Dioxide, 750 psi, 24 

hours @ 23°C, Decompression Time < 1 minute, results measured 10 min. after decompression. 
Cross Section Photographed @ 10 X Magnification, photo not shown to scale. 
 
 
 
 
 
 
 
 
 
 

90 ShA Durometer, Carbon Filled Formulation 

Change in Shore A Hardness, pts -11 

Change in Cross Section, % 1 

NACE Rating 1, No Cracking or Blisters 



CONCLUSION 
 
The ASTM D 1418-05 standard describes several fluorinated polymers including FKM, FEPMs, and 
FFKMs. Within the FKM group are five subdivisions based on monomer composition. FKM type 5, while 
using the described monomers of ASTM D 1418-05 type 5, also utilizes a “protecting monomer approach” 
in which the monomers are carefully sequenced to limit base attack and a peroxide cure system for 
improved chemical resistance. The careful polymerization control afforded by microemulsion 
polymerization allows polymers to be created and tailored with balanced properties to serve a wide 
variety of markets including the oilfield. 
 
Advances in commercially available technology allow seal users to improve their seals for use in a wider 
range of environments. The performance limitations of FKM and TFE/P based polymers are resolved in 
one polymer for the oilfield. The base resistant technology of FKM type 5 exhibits a wide range of fluid 
resistance and physical properties that are important to the oilfield. The technology gives a polymer with 
excellent physical properties, resistance to hydrogen sulfide, aromatic hydrocarbons, oil, steam, and 
amines, and improved low temperature sealing. This versatility and improved performance provides 
oilfield engineers with options to simplify material choice for most oilfield environments. The use of FKM  
type 5 as the first material of choice in oil field applications strikes a performance balance between high 
cost polymers, copolymer fluoroelastomers, and FEPMs minimizing risk associated with under specifying 
a seal or if service conditions change. With the use of a universal sealing material, there are cost savings 
and convenience associated without the need to inventory a wide range of parts with diverse sealing 
materials.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 1. 
 
Test compounds are carbon filled between 80 and 90 Shore A in hardness. 
 
Aromatic Hydrocarbon Resistance 
 
Conditions/ Test 
Proc. Ref: ASTM D471 

FKM type 1, BAF Cured 
FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

Toluene, 336hrs @ 60°C 

∆ShA, pts     -15 

∆TS%          -48 

∆EB%         -31 

∆V%           +26 

∆ShA, pts     -8 

∆TS%          -28 

∆EB%         -18 

∆V%           +12 

∆ShA, pts     -11 

∆TS%          -41 

∆EB%         -25 

∆V%           +16 

Benzene, 70hrs @ 23°C 

∆ShA, pts     -4 

∆TS%          -16 

∆EB%         -5 

∆V%           +9 

∆ShA, pts     -7 

∆TS%          -12 

∆EB%         +5 

∆V%           +3 

∆ShA, pts     -5 

∆TS%         -13 

∆EB%         +9 

∆V%           +6 

Xylene, 70hrs @ 23°C Not Tested Not Tested 

∆ShA, pts     -3 

∆TS%          -19 

∆EB%          0 

∆V%           +3 

 
Steam Resistance 
 
Conditions/ Test 

Proc. Ref: ASTM D471 
FKM type 1, BAF Cured 

FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

Steam, 168hrs @ 200°C ∆ShA, pts     -1 

∆TS%          -35 

∆EB%         -24 

∆V%           +3 

∆ShA, pts     -4 

∆TS%          -5 

∆EB%         +21 

∆V%           +3 

∆ShA, pts     -5 

∆TS%          +2 

∆EB%         +29 

∆V%           +4 

Steam, 70hrs @ 225°C 

Brittle 

∆ShA, pts     -1 

∆TS%          -14 

∆EB%         +25 

∆V%           +1 

∆ShA, pts     -7 

∆TS%          -2 

∆EB%         +34 

∆V%           -5 

Steam, 70hrs @ 250°C 

Brittle 

∆ShA, pts     -6 

∆TS%          -46 

∆EB%         +46 

∆V%           +1 

∆ShA, pts     -9 

∆TS%          -20 

∆EB%         +65 

∆V%           +3 

 
Amine Additive Resistance 
 
Conditions/ Test 
Proc. Ref: ASTM D471 

FKM type 1, BAF Cured 
FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

ASTM 3 oil + 1 % 
benzylamine, 72 hrs @ 160°C 

∆ShA, pts     +2 

∆TS%          -60 

∆EB%         -60 

∆V%           +5 

∆ShA, pts     +4 

∆TS%          -70 

∆EB%         -49 

∆V%           +5 

∆ShA, pts      0 

∆TS%          -16 

∆EB%          0 

∆V%           +3 

 
Alcohol Resistance 
 
Conditions/ Test 

Proc. Ref: ASTM D471 
FKM type 1, BAF Cured 

FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

Methanol, 336hrs @ 60°C ∆ShA, pts     -25 

∆TS%          -63 

∆EB%         -38 

∆V%           +67 

∆ShA, pts     -7 

∆TS%          -21 

∆EB%         -9 

∆V%           +6 

∆ShA, pts     -6 

∆TS%          -14 

∆EB%         -6 

∆V%           +5 

Ethanol, 336hrs @ 60°C ∆ShA, pts     -10 

∆TS%          --28 

∆EB%         -6 

∆V%           +13 

∆ShA, pts     -6 

∆TS%          -22 

∆EB%         -10 

∆V%           +5 

∆ShA, pts     -5 

∆TS%          -23 

∆EB%         -12 

∆V%           +5 

2 Propanol, 336hrs @ 60°C ∆ShA, pts     -6 

∆TS%          -25 

∆EB%         -5 

∆V%           +12 

∆ShA, pts     -5 

∆TS%          -31 

∆EB%         -18 

∆V%           +6 

∆ShA, pts     -6 

∆TS%          -22 

∆EB%         -12 

∆V%           +7 



 
 
Miscellaneous Fluid Resistance 
 
Cnditions/ Test 
Proc. Ref: ASTM D471 

FKM type 1, BAF Cured 
FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

50% Toluene, 50% Isooctane 

(reference fuel C) 
∆ShA, pts     -2 

∆TS%          -11 

∆EB%         -3 

∆V%           +3 

∆ShA, pts     -4 

∆TS%          -8 

∆EB%         +2 

∆V%           +1 

∆ShA, pts     -4 

∆TS%          -20 

∆EB%         -2 

∆V%           +3 

Toluene 90% MTBE 

10%, 168hrs @ 23°C 
∆ShA, pts     -11 

 ∆V%           +17 

∆ShA, pts     -11 

 ∆V%           +4 

∆ShA, pts     -12 

 ∆V%           +9 

MTBE, 168hrs @ 23°C ∆ShA, pts     -21 

 ∆V%           +97 

∆ShA, pts     -19 

∆V%           +57 

∆ShA, pts     -28 

∆V%           -68 

Glacial Acetic Acid, 
168hrs @ 23°C 

∆ShA, pts     -28 

∆V%           +95 

∆ShA, pts     -19 

∆V%           +37 

∆ShA, pts     -21 

∆V%           +27 

Skydrol LD, 70 hrs @ 
121°C 

∆ShA, pts     -28 

∆V%           +188 

∆ShA, pts     -27 

∆V%           +54 

∆ShA, pts     -23 

∆V%           +44 

 
Oil and Hydrocarbon Resistance 
 
Conditions/ Test 
Proc. Ref: ASTM D471 

FKM type 1, BAF Cured 
FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

Iso-Octane, 336hrs @ 

60°C 
 

∆ShA, pts     +1 

∆TS%          -6 

∆EB%         +7 

∆V%           +2 

∆ShA, pts     -3 

∆TS%          -13 

∆EB%         -2 

∆V%           +5 

∆ShA, pts     -6 

∆TS%          -28 

∆EB%         -15 

∆V%           +9 

Heptane, 336hrs @ 60°C ∆ShA, pts     0 

∆TS%          -7 

∆EB%         +7 

∆V%           +2 

∆ShA, pts     -3 

∆TS%          -20 

∆EB%         -9 

∆V%           +4 

∆ShA, pts     -4 

∆TS%          -20 

∆EB%         -9 

∆V%           +6 

Mobil 1, 336hrs @ 150° ∆ShA, pts     -1 

∆TS%          -28 

∆EB%         -14 

∆V%           +1 

∆ShA, pts     -3 

∆TS%          -12 

∆EB%         -1 

∆V%           +1 

∆ShA, pts     -4 

∆TS%          -6 

∆EB%         +5 

∆V%           +1 

Diesel #2, 70hrs @ 

100°C 
∆ShA, pts     -2 

∆TS%          -19 

∆EB%         +1 

∆V%           +5 

∆ShA, pts     -4 

∆TS%          -6 

∆EB%         +11 

∆V%           +2 

∆ShA, pts     +5 

∆TS%          -7 

∆EB%         +5 

∆V%           +4 

IRM 903, 70hrs @ 150°C ∆ShA, pts     -1 

∆TS%          -11 

∆EB%         +7 

∆V%           +2 

∆ShA, pts     -3 

∆TS%          -6 

∆EB%         +5 

∆V%           0 

∆ShA, pts     -5 

∆TS%          -7 

∆EB%         +2 

∆V%           +3 

Kerosene, 70hrs @ 100°C ∆ShA, pts     -1 

∆TS%          -19 

∆EB%         +4 

∆V%           +3 

∆ShA, pts     -5 

∆TS%          -9 

∆EB%         +8 

∆V%           +5 

∆ShA, pts     -4 

∆TS%          -10 

∆EB%         +3 

∆V%           +2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aqueous Solutions 
 
Conditions/ Test 
Proc. Ref: ASTM D471 

FKM type 1, BAF Cured 
FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

Distilled Water, 336hrs @ 
100°C 

∆ShA, pts     +3 

∆TS%          0 

∆EB%         +14 

∆V%           +4 

∆ShA, pts     -1 

∆TS%          -11 

∆EB%        -1 

∆V%           +3 

∆ShA, pts     -2 

∆TS%          +3 

∆EB%         +6 

∆V%           +3 

NaCl (5 molar), 336hrs @  
100°C 

∆ShA, pts     +1 

∆TS%          -2 

∆EB%         +7 

∆V%           +2 

∆ShA, pts     -3 

∆TS%          -6 

∆EB%         +1 

∆V%           +1 

∆ShA, pts     -3 

∆TS%          +3 

∆EB%         0 

∆V%           +5 

Zinc Bromide (2 molar), 
336hrs @ 100°C 

∆ShA, pts     0 

∆TS%          +1 

∆EB%         +15 

∆V%           0 

∆ShA, pts     -1 

∆TS%          -3 

∆EB%         0 

∆V%           0 

∆ShA, pts     -2 

∆TS%          -2 

∆EB%         -6 

∆V%           0 

Potassium Formate (3 
molar), 336hrs @ 100°C 

∆ShA, pts     +3 

∆TS%          -8 

∆EB%         +3 

∆V%           -1 

∆ShA, pts     0 

∆TS%          -10 

∆EB%         -4 

∆V%           +1 

∆ShA, pts     -2 

∆TS%          +3 

∆EB%         -2 

∆V%           +1 

 
H2S, Sour Gas Resistance 
 
Conditions/ Test 
Proc. Ref: ASTM D471 

FKM type 1, BAF Cured 
FKM type 2, 70% 

Fluorine Peroxide Cured 
FKM type 5, Peroxide Cured 

Hydrogen Sulfide 4% dry, 

1315 hrs @ 180°C 
∆TS%         -33 

∆EB%         -74 

∆TS%         -3 

∆EB%         -8 

∆TS%         -3 

∆EB%         +2 

Hydrogen Sulfide 16% dry, 
624hrs @ 200°C 

∆TS%         -37 

∆EB%         -84 
∆TS%         -12 

∆EB%         -28 

∆TS%         -12 

∆EB%         -6 
Hydrogen Sulfide 64% dry, 

336hrs @ 220° 
∆TS%         -14 

∆EB%         -95 
∆TS%         -29 

∆EB%         -55 
∆TS%         -12 

∆EB%         -9 

Hydrogen Sulfide 64% dry, 
648hrs @ 220°C 

∆TS%         +6 

∆EB%         -94 
∆TS%         -31 

∆EB%         -62 

∆TS%         -11 

∆EB%         -6 
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