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Investigation of Effect of Zinc Oxide nanoparticles on Thermal
Aging Behaviour of Nitrile Butadiene Rubber (NBR)
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Abstract
In this research, nitrile butadiene rubber (NBR) with varying amount of
conventional grade ZnO and ZnO nanoparticles were cured. Then, the vulcanized samples
were thermally aged for a week at 100 °C in an air circulating oven. In order to investigate the
effect of ZnO nanoparticles on thermal aging behavior, the mechanical properties such as
elongation at break, modulus, tensile strength and physico-chemical properties as crosslink
density before and after thermal aging for samples of cured by ZnO nanoparticles and
conventional grade ZnO were measured. The results showed that after thermal aging,
generally for all vulcanized samples modulus and crosslink density increased and elongation
at break decreased. Tensile strength after reaching a maximum value, decreased. Quantitative
measurements indicated that the average changes of elongation at break, modulus, crosslink
density and tensile strength after thermal aging for samples containing ZnO nanoparticles and
conventional grade ZnO were 31% and 42%, 55% and 48%, 23% and 17%, 6.2% and 6.9%
respectively. Due to lower loss of elongation at break and tensile strength and further increase
of crosslink density and modulus, the use of ZnO nanoparticles improve the properties of
NBR after thermal aging.

Keywords:
Nitrile butadiene rubber (NBR), Thermal aging, Nanoparticle, Zinc oxide (ZnO), Crosslink
density.



