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Abstract―Characteristics of Russian fluorrubbers and lattices are reported. 

Fluororubbers form a separate class of specialty 
fluoropolymers that possess specific features. Their 
chemical and physico-mechanical characteristics 
significantly exceed those of hydrocarbon and natural 
rubbers. Nowadays the fluororubbers are indispensable 
for production of rubber articles operating in the contact 
with oils, acids and other aggressive media at a high 
temperature. 

The only Russian enterprise manufacturing fluoro-
rubbers is the Limited Liability Co “Polymer Plant of 
the Konstantinov Kirovo-Chepetsk Chemical Industrial 
Complex.” Until 2006 only two types of fluororubbers 
were produced: SKF-26 and SKF-32. They are well 
known at Russian enterprises manufacturing cured 
goods of specialty applications and supplying the 
products to car-building plants. The fluororubbers are 
used for gaskets, oil-retaining rings, glands, and other 
parts of internal-combustion engines. 

It should be noted however that alongside the high 
strength, low compression set, excellent chemical 
resistance and heat resistance the fluororubbers SKF-
26 and SKF-32 are difficult for processing. Due to 
high viscosity and hardness the only processing 
method suitable for them is pressing. 

In 2006 a complex modernization of equipment was 
carried out at the Kirovo-Chepetsk polymer plant that 
made it possible to put into production new kinds and 
grades of fluororubber developed in the central 
laboratory of the plant: SKF-26/3-8 (Elaftor of series 
2000), SKF-264/3-9 (Elaftor of series 3000), SKF-
264V/3-6 (Elaftor of series 7000). All the mentioned 

fluororubbers are manufactured as granules (see the 
figure) and sheets. 

Fluororubbers of this series are of various Mooney 
viscosity: 

DOI: 10.1134/S1070363209030359 

Grade (ML1+10)120°С 

Elaftor 2031 30–35 

Elaftor 2041 36–45 
Elaftor 2051 46–55 

Elaftor 2061 56–65 

Elaftor 2071 66–75 
Elaftor 2081 76–85 

Fluororubbers Elaftor of series 3000 (Elaftor 3031, 
3041, 3051, 3061, 3071, 3081) are copolymers of 
vinylidene fluoride, hexafluoropropylene, and tetra-
fluoroethylene containing 68 wt % of fluorine, density 
1.87 g cm–3, glass transition temperature –13°С, curing 
with bisphenol or amine.  

This series also contains fluororubbers of a wide 
range of Mooney viscosity: 

Grade (ML1+10)120°С 

Elaftor 3031 30–39 

Elaftor 3041 40–49 

Elaftor 3051 50–59 
Elaftor 3061 60–69 
Elaftor 3071 70–79 
Elaftor 3081 80–89 
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Fig. 1. Fluororubber Elaftor 3000.  Fluororubbers Elaftor 
of series 2000 (Elaftor 2031, 2041, 2051, 2061, 2071, 
2081) are copolymers of vinylidene fluoride and 
hexafluoropropylene containing 66 wt% of fluorine, 
density 1.83 g cm–3, glass transition temperature –17°С, 
curing with bisphenol or amine.  

Fluororubbers Elaftor of series 7000 (Elaftor 7031, 
7041, 7051, 7061, 7071, 7081) are copolymers of vinyl-
idene fluoride, hexafluoropropylene, tetrafluoroethy-
lene, and a functionalized monomer containing 70 wt % 
of fluorine, density 1.91 g cm–3, glass transition tem-
perature –5°С, curing with peroxides. 

The following grades of Elaftor of series 7000 are 
produced with various Mooney viscosity: 

Grade (ML1+10)120°С 

Elaftor 7031 30–39 

Elaftor 7041 40–49 

Elaftor 7051 50–59 

Elaftor 7061 60–69 

The appearance on the Russian market of these new 
materials extended significantly the opportunities for 
the manufactureres of rubber goods providing a 
possibility to take into account in choosing the 
fluororubber both the technical characteristics of the 
rubber and the processing procedure. All new 

fluororubbers are capable to be processed by the common 
methods: extrusion, extrusion molding. Fluororubbers 
of low Mooney viscosity (30–40) can be processed by 
highly productive and low-waste modern technology, 
injection casting. 

Whereas the Russian users already know the new 
grades of fluororubbers SKF-26/3-8 and SKF-264/3-9 
and approve their wide technical opportunities, the 
fluororubber SKF-264V (Elaftor of series 7000) has 
not yet appeared on the domestic market. We predict 
that this product will be required by oil, natural gas, 
and car-building industry. It is characterized by 
enhanced stability against aromatic hydrocarbons, 
steam, acids, oils containing additives, and against 
modern fuels, in particular, gasoline that in some 
countries contains alcohols and ethers added to 
increase the octane number of the gasoline and the 
combustion efficiency. 

The properties of fluororubber SKF-264V and its 
vulcanizates are presented in Table 1 in comparison 
with its Dupont analog,  fluororubber Viton GF.  

Cured rubber SKF-264V possesses high strength. 
Compared with its analog  Viton GF the fluororubber 
SKF-264V shows higher resistance to accumulation of 
compression set at high temperature and requires 
shorter duration of postvulcanization to reach the 
optimum quality; the new rubbers should undergo the 
postvulcanization for 15 h against 24 h for the analog. 
This results in energy gain and increased equipment 
productivity. 

Fluororubber SKF-264V is also produced in the 
form of concentrated latex (aqueous dispersion) with 
the fluorine content in the polymer 70 wt %, latex 
Elaftor 7000. The operating temperature range of the 
coatings made of the latex is from –35 to +200°С. The 
application of this latex is environmentally friendly. 
The rubber coatings were traditionally prepared by the 
use of rubber solutions containing the curing system 
components, applying the solution on the surface to be 
protected, and curing the coating. The use of rubber 
solutions in organic solvents was restricted due to the 
toxic properties of the latter. The preparation of 
coatings based on the aqueous rubber latex of the 
concentration no less than 60% is an alternative to the 
solution procedure.  

The physico-mechanical properties of coatings 
based on the latex SKF-264V depending on the cure 
time are reported in Table 2.  
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Parameter 
Fluororubber 

SKF-264В/5 Viton GF 

Mooney viscosity (МB 1+10)120°С 55 61 

Glass transition temperature, °С –4.9 –5 
Fluorine content, % 70.8 70.4 

Properties after the I stage of curing (10 min, 180 °С in press) 
Modulus at 100% elongation, MPa   3.6   3.1 

Tensile strength, MPa 13.0 12.3 

Elongation at break, %  260  360 

Modulus at 100% elongation, MPa   4.5   4.3 

Tensile strength, MPa 18.2 18.3 

Elongation at break, %  250  300 

Compression set (25%, 200°С, 24 h), % 20 35 

Properties after the II stage of postvulcanization (24 h, 230 °С, in air oven) 

Modulus at 100% elongation, MPa   4 5   4.8 

Tensile strength, MPa 18.5 21.5 

Elongation at break, %  250  290 

Compression set (25%, 200°С, 24 h), % 20 30 

Compression set (25%, 200°С, 70 h), % 30 46 

Shore A hardness 74 72 

Swell in methanol (168 h, 230°С), wt %   3.6   3.8 

Properties after the ageing for 70 h at 200°С 

Modulus at 100% elongation, MPa   4.5   4.8 
Tensile strength, MPa 19.0 20.0 

Elongation at break, %  240  280 

Properties after the ageing for 70 h at 275°С 

Modulus at 100% elongation, MPa   4.2   4.1 

Tensile strength, MPa 10.5   9.9 

Elongation at break, %  260  250 

Properties after the II stage of postvulcanization (15 h, 230 °С, in air oven) 

Table 2. Characteristics of coatings obtained from concentrated latex SKF-264V depending on vulcanization time at room 
temperature in comparison with the properties of coatings from the latex of  Solvay Solexis Co  

Table 1. Characteristics of fluororubber SKF-264V and its vulcanizates in comparison with the characteristics of its Dupont 
analog   

Parameter 

Latex SKF-264V Latex Tecnoflon TN 

Curing time, days Curing time, days 

4 6 8 4 6 8 
Tensile strength, MPa   7.6   10.7   12.8  

 
  6.7   7.7 

Elongation at break, % 560 425 275  
 

750 570 
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For comparison analogous characteristics are given 
of the coatings obtained from the latex Tecnoflon TN 
of Solvay Solexis Co based on a three-component 
rubber containing 68% of fluorine. 

As seen, the coatings of latex SKF-264V compared to 
Tecnoflon TN are cured faster and possess higher strength. 

CONCLUSION 

The necessity to increase the range of Russian 
fluororubbers was overdue. The implementation of 
new fluororubbers into the Russian industry will both 
meet the growing requirements of the users and 
introduce new competitive goods and processes. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
    /RUS ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


