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ABSTRACT : Elastomeric nanocomposites were prepared by employing zinc dimethacrylate into an acrylonitrile-
butadiene rubber, and their network structures, mechanical properties, and fracture morphologies were inves-
tigated according to the adding methods and contents of zinc dimethacrylate. The total crosslink density increased
with increasing the zinc dimethacrylate level, due to increased ionic bonds. Both the tensile strength and tear
strength increased with increasing zinc dimethacrylate loadings, and then decreased after reaching a maximum
value. It was found that the tear strength and crack resistance were greatly affected by the mixing method of zinc
dimethacrylate. The in-situ nanocomposites, where zinc dimethacrylate particles were formed by the reaction of
zinc oxide and methacrylic acid, showed much improved tear strength and crack resistance compared to those of
the nanocomposites based on the direct mixing of zinc dimetacrylate powders. This was because of the finer zinc
dimethacrylate particles and improved dispersion of the in-situ nanocomposites.
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Table 1. Formulation and Materials Used (unit: phr)

ingredients NBR/ZMA-P NBR/ZMA-IS
NBR 100 100
ZMA 0~80 -
ZnO - 0~27.6
MAA - 1~58.5
DCP 1 1
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Figure 1. Volume fraction of rubber versus ZMA content.
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Figure 2. Crosslink density versus ZMA content.
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Figure 9. SEM micrographs of tom surfaces (x100). The arrow
indicates the direction of tearing.
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Figure 10. Angle, &, between steps and crack propagation line
as a function of ZMA content.
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Figure 11. SEM rmcrographs of torn surfaces (x300)
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Figure 12. AFM images of cryogenically-fractured surfaces.
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