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Abstract

This work studied the effect of blend ratio between acrylonitrile-butadiene rubber (NBR) and
hydrogenated acrylonitrile-butadiene rubber (HNBR) for vehicle seal applications in contact with
gasohol fuel. The NBR:HNBR blending ratios used were 100:0, 75:25, 50:50, 25:75 and 0:100
(wt%) and all blends were added with 60 parts per hundred of rubber (phr) of carbon black. The
monitored properties compound viscosity, cure characteristics, mechanical and physical
properties, and gasohol oil resistant properties at room temperature and at 100 °C. In addition, the
effect of precipitated silica loadings at 0, 10, 20, 30 and 40 phr in the selected blends was also
carried out to improve the mechanical and gasohol oil resistant properties. The rubber blend with
the optimum weight fraction of the silica was then prepared in form of the O-ring products and their
properties were compared with the commercial O-ring products. The results suggested that the
addition of HNBR into NBR did not affect the scorch time of the rubber compounds, but the cure
time and the viscosity increased with HNBR content. The addition of HNBR could improve the
overall mechanical properties of the blends, except for tensile modulus, hardness and compression
set. When testing the rubber blends with commercial gasohol oils with 10, 20 and 85% ethanol, the
lowest swelling of NBR/HNBR blends was given for gasohol oil E85, and the recommended blend
ratio of NBR/HNBR in this work was 50:50, based on optimum overall mechanical and gasohol oil
resistant properties. At 100 °C, the overall mechanical properties changed slightly. HNBR was
found to have more thermal aging than NBR. For the effect of precipitated silica loading, it was

found that the amount of precipitated silica at 30 phr could improve the mechanical properties and



the gasohol oil resistances. The most appropriate NBR:HNBR blend ratio proposed in this work
were the NBR:HNBR blending ratio at 50:50 with the precipitated silica content of 30 phr. When
comparing with the properties of commercial O-ring products, it was found that the modulus,
hardness and gasohol oil resistant properties of the O-ring products manufactured in this work were

comparable with those of the commercial O-ring products.
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