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ABSTRACT

In general, mixed fillers are added in the rubber products in order to improve the
required properties and lower cost. For dark or black colored products, carbon black can be
used together with cheap fillers such as calcium carbonate (4Q and HF), clay (SC and HC) or
talcum (TC) to lower cost. In this research, the mechanical properties of natural rubber filled
with carbon black (CB), and non-reinforcing fillers or semi-reinforcing fillers which are CaCO,
(4Q and HF), soft clay (SC), hard clay (HC) and talcum (TC) are elucidated at various filler
ratios. The total amount of mixed filler for every formulation is 50 phr and the amount of CB is
varied from 0 to 50 phr. Besides, the mechanical properties of natural rubber vulcanizates
filed with CB and other fillers are compared at similar hardness level. In this case, the
amount of CB used is fixed at 30 phr while the amount of other fillers is varied in such a way
to obtain the vulcanizates with the similar hardness. Thus, the total amount of mixed filler for
each formulation in this case is not equal.

The results show that Mooney viscosity, hardness, modulus, tear strength and
abrasion resistance of the vulcanizates decrease when the ratio of CB and other fillers is
decreased. At a specific filler ratio, the rubber vulcanizate containing CB/HC exhibits the
highest hardness, modulus, tensile strength and abrasion resistance. On the other hand, the
vulcanizate having CB/HF give the highest flex-cracking resistance and tear strength while its
compression set is similar to that of the vulcanizate having CB/4Q.

At similar hardness, the cost of rubber compound having CB/HF is the lowest. In
addition, vulcanizate containing CB/HF has greater tear strength and flex-cracking resistance
compared to the vulcanizates having other mixed fillers used in this work. However, the
vulcanizate having CB/HC shows the higher modulus, tensile strength and abrasion
resistance than other vulcanizates. This is because HC is a semi-reinforcing filler and can be

dispersed in the rubber better than HF.
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