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Abstract
173417

Curing, tensile and dynamic properties of intimately mixed short pineapple/coir hybri'd
fibre reinforced natural rubber (NR) composites were determined as a function of total fibre
concentration, relative weight fraction of the two fibres, fibre length and surface treatment
with 5% wi/v alkali (NaOH) solution. Keeping the relative weight fraction of 1:1 (phr:phr)
pineapple and coir fibres, it has been found that the scorch time reduced when the fibre
contents are increased. But the cure time seems to be independent with fibre contents.
When the amount of mixed fibres increase, the degree of fibre orientétion increased as
shown by the green strength measurement. However, the anisotropic swelling analysis
showed that the degree of fibre orientation was the highest at 30 phr. The tensile and
dynamic testing results showed that the 100%moduilus, storage and loss modulus and tear
strength of hybrid natural rubber composites improved. - The %elongation at break
decreased. The tensile strength also decreased with addition of mixed fibres up to 30 phr
fibre loading, above which the sufficient reinforcement was obtained. Comparing the
properties of short pineapple/coir fibre rienforced NR composites with those of short glass
fibre composites, the results suggests that the tensile and dynamic modulus, tear strength
and hardness of mixed natural fibres reinforced NR are higher than those of glass fibre
reinforced NR composites. At total fibre concentration of 30 phr, an increasing weight
fractions of coir fibres caused the reduction in the extent.of fibre orientation, tensile
properties such as 100% modulus and tensile strength, dynamic properties and tear
strength of hybrid composites but increased the elongation at break. The hybrid
composites cdntaining 25:5 (phr:phr) pineapple/coir fibres showed the best mechanical
performance. The mechanical properties also improved with the increasing length of mixed
fibres. Comparing the different weight fractions of pineapple and coir fibres except for the
25:5 and 30:0 phr:phr, it was found that the composites reinforced with the fibres of 0.2 mm
yielded the highest tensile strength and elongation at break when compared with those of 6

and 10 mm. The alkali treatment of fibre surfaces promoted the interfacial adhesion
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between pineapple/coir fibres and natural rubber matrix, leading to an increase in fibre
orientation and mechanical performance of short pineapple/coir hybrid fibre reinforced

natural rubber composites.
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