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ABSTRACT

This research involves the improvement of the electrical conductivity of natural rubber
by addition of carbon black to make natural rubber-carbon black composite. The primary
objective is to enhance the electrical conductivity of such composite to the level that is useful for
industrial applications such as strain-sensitive and temperature-sensitive sensors. In the material
preparation steps, concentrated latex was mixed with carbon black followed by heat curing in an
oven at 150°C for 1-2 hrs. After the specimen was cooled overnight, the cured rubber composite
was cut into a small piece of 10 cm X 10 cm followed by surface resistivity measurement. Our
experimental results have shown that the diameter of carbon black particle, structure and content
of carbon black added into the composite play significant roles on the electrical conductivity of
the resulting rubber-carbon black composite. By varying the content of carbon black from 5-25
phr, the conductivity was improved from 10* 0" ina virgin state to about 10° Q" Further
addition of carbon black beyond 25 phr yielded no significant improvement of the electrical
conductivity and segregation of the composite became more visible. High structure carbon black
was found to be more effective in promoting the electrical conductivity of the composite
compared to low structure carbon black. In addition, composite made with smaller particle size
carbon black had higher electrical conductivity than that made with larger particle size. When the
composite was strained at various % elongation, the electrical conductivity inversely varied with
increasing % elongation. The stress required to obtain 100% elongation was found to increase
with increasing content of carbon black. Percent elongation at break and tensile strength of the
composite were observed to increase when at least 10 phr of carbon black content was used.

However, the optimum mechanical properties of the composite were obtained when the content of

III



carbon black was in the range from 15-30 phr. When varying the test temperatures from 30-80°C,
the electrical conductivity of the composite as measured at 10-100% elongation increased with
temperature, reaching the highest value at 60°C and decreasing afterward. However, when the

composite was strained, the effect of temperature became less significant.
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