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Abstract
245782

In this study, sisal fiber was used to reinforce natural rubber (NR). Fiber loadings were 10,
20, and 30 phr. Sisal fiber/NR composites were prepared using a two-roll mill. The specimens were
molded using a compression molding machine. Mechanical properties, morphology, and cure
characteristics of the sisal fiber/NR composites were investigated. Fiber alkalization and addition of
compatibilizer (natural rubber grafted with maleic anhydride, NR-g-MA) were used to enhance the
compatibility between the fiber and the NR.

NR-g-MA was prepared using an internal mixer. Fourier Transform Infrared Spectroscopy
(FTIR) was used to confirm the MA grafted onto NR molecule and a titration method was used to
determine the level of MA grafted onto the NR molecule.

Modulus at 100% strain (M100), modulus at 300% strain (M300), tear strength, and
hardness of NR composites filled with untreated and alkali treated fibers increased with increasing
fiber loading whereas tensile strength and elongation at break decreased. Cure time of the NR
composites decreased with increasing fiber loading but scorch time was not much affected by fiber
loading.

Alkali treated sisal fiber/NR composites exhibited higher mechanical properties compared
with untreated sisal fiber/NR composites at all fiber loadings. However, cure time and scorch time
of the untreated sisal fiber/NR composites and the alkali treated sisal fiber/NR composites were not
much different. Addition of NR-g-MA improved the mechanical properties of the sisal fiber/NR
composites. The prolonged scorch time and cure time of the NR composites were observed with the
presence of NR-g-MA. In comparison between alkalization and addition of NR-g-MA, NR-g-MA
provided more effective improvement in the mechanical properties of the NR composites.

In addition, the effect of sisal/rossells hybrid fiber on the properties of the NR composite
was studied. Mechanical properties of hybrid composites were increased with increasing rossells

fiber content in the NR composites.
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