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Abstract 

The recent development of the nanoscience creates the possibility of the 
application of the nanomaterials as a new kind of fillers in rubber compounds. One of 
these materials are carbon nanofibers and nanotubes. The carbon nanofibers have 
many unique properties. Due to this properties the carbon fibers can be used as 
reinforcements for a polymer matrix in many of high-technology applications because 
of their high tensile modulus, strength and an excellent electrical, chemical and 
thermal properties. 
For this study the carbon nanofibers were supplied by Applied Science, Inc (US). 
These nanofibers are produced by chemical vapour deposition process. Two grades 
of this material were used. AG grade has a hydrocarbon surface layers (essentially 
tars) and PS grade has the hydrocarbons removed from surface. Figure nr 1 shows 
the SEM and TEM images of carbon nanofiber. 
 

 
Fig.1 Images of vapour grown Pyrograf III carbon nanofibers.  

 



The aim of the project was to study the influence of the carbon nanofibers on 
a behaviour of rubber compounds and properties of vulcanizates, in comparision with 
commonly used carbon blacks. The rubber compounds based on NBR and SBR with 
varying content of fillers ( the nanofibers, N330 and N115) have been prepared and 
investigated. The way of the carbon nanofibers incorporate during mixing was a very 
important matter (before incorporating the fibers into a rubber compound, the solution 
of oils and the nanofibers was made). Some results of tests (at content of 20phr of 
fillers) are presented in table 1.  
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SBR 9,47 15,52 1,4 306 10,0 

SBR+ N330 5,0 8,75 13,0 467 35,8 

SBR+ N115 6,12 10,15 6,4 378 27,3 

SBR+ PS nanofibers 5,12 9,12 10,4 359 44,1 

SBR+ AG nanofibers 5,05 9,24 8,0 338 37,4 

NBR 2,0 15,57 1,8 573 9,0 

NBR+ N330 1,01 10,79 17,9 716 25,6 

NBR+ N115 0,91 10,62 16,0 777 24,4 

NBR+ PS nanofibers 0,88 11,57 10,4 706 44,1 

NBR+ AG nanofibers 0,78 13,4 7,6 604 43,0 

 
Table1. Properties of compounds and vulcanisates containing 20 phr of different     

fillers 
 
The use of the nanofibers in rubber compounds results mainly in an increase 

of the tear strength, but other properties like the elongation at break and the tensile 
strength didn’t show significant changes. The results are very similar for PS and AG 
nanofibers. 

The next step of the project will be an investigation of the dispersion of the 
fibers in rubber matrix by an electronic microscope. Also measurements of an 
electrical conductivity of vulcanisates will be carry out. This date allows to optimize 
the process of rubber compounding.   

Preliminary results indicate that there is a possibility to use a carbon 
nanofibers in rubber compounds. It’s expected that an unique properties will be 
obtained which could determine their further applications.  


