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 Abstract – The tensile test was carried out in a universal testing machine Instron 4202 according to ASTM D412-C. Two 
types of acrylonitrile–butadiene rubber (NBR) filled with 5 different types of nanofillers were used. The difference between the two 
rubbers was their molecular weight; the acrylonitrile content was kept constant. The measured mechanical properties were tensile 
strength, elastic module at 100% elongation. The NBR 3350 tensile properties values are higher than NBR 3330, showing that 
mechanic tensile test is effective, because the NBR 3350 Mooney viscosity [ML(1 + 4) 100°C 48] is bigg er than NBR 3330 Mooney 
viscosity [ML(1 + 4) 100°C 28]. 

 
The tensile test was carried out with a universal testing machine Instron 4202 according to ASTM 

D412-C. For tests was used load cell of 5 KN and extensometer. Five specimens were used and the average 
was calculated in each case. Tensile strength, elastic module at 100% elongation, and elongation at break 
readings were measured.  

NBR 3330 nanocomposites showed a slight growing in some properties values. On the other hand, 
the use of Bentonite, that showed no significant influence in tensile strength and modulus at 100%, promoted 
an increase in the elongation of break value with 1 phr (463%), approximately twice the value of the pristine 
rubber (236%). It was impossible to run the tests in the samples with 1 and 3 phr of nanosilic and 
nanocalcium carbonate, because it was not possible to cut the samples in dumb-bell shape due to their high 
brittleness. 

In the case of NBR 3350, all the samples showed increase in their properties with 3 phr nanofiller, 
including Bentonita that showed the higher elongation at break value (523%). The sample with 3 phr of 
nanosilic showed the highest increase in tensile strength and elastic module at 100%, being the highest 
values in comparison with the others nanofillers. This is probably due to the circular shape of the nanofiller, 
which enhance the dispersion in the polymer during the mixing process. However, this material showed a 
small value of elongation at break, typical of a more rigid  material. An important aspect to be noticed was 
the increase in all the tensile properties values with 7 phr of Cloisite 30B. The presence of this nanofiller 
made a stronger nanocomposite, but the elongation at break was not decreased, like it often happens with 
other fillers, showing a possible exfoliation of the nanofiller in the nanocomposite [1].  

Finally, the NBR 3350 tensile properties values were higher than NBR 3330, as expected due to their 
different Mooney viscosity and molecular weights [2]: 

NBR 3350 Mooney viscosity = 48 [ML(1 + 4) 100°C] 
NBR 3330 Mooney viscosity = 28 [ML(1 + 4) 100°C].  
 

Table 1: Tensile properties of NBR 3330 (A) and 3350 (B). 
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