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ABSTRACT

In this study, lignite fly ash has been chosen to composite with natural rubber
due to its availability and low cost. This research aims to study the effect of lignite fly ash loading
on cure characteristics and the effects of lignite fly ash size, loading and a silane coupling agent
on mechanical and dynamic mechanical-thermal properties. There are 4 average sizes of lignite
fly ash of as-received fly ash AF (15 µm), large-size fly ash LF (10 µm), medium-size fly ash MF
(5 µm) and small-size fly ash SF (2 µm) were studied. Mechanical properties of natural rubber
composite were investigated such as tensile properties (tensile strength, modulus and elongation
at break), tear resistance, hardness and abrasion resistance. In-addition, dynamic properties of the
composite such as storage modulus, loss factor (tan δ) and glass transition temperature (Tg) were
examined.

The results showed that lignite fly ash loading has no effect on cure
characteristics of the fly ash filled natural rubber. Mechanical properties such as tensile
properties, tear resistance, hardness and abrasion resistance of the composite decrease with
increasing fly ash loading. In contrast with hardness, it increases with fly ash loading. SF-filled
the rubber composite has tensile strength, modulus and tear resistance higher than AF-filled, LF-
filled and MF-filled the composites. Modulus of SF-filled the composites increases with lignite
fly ash loading. A silane coupling agent cans improved rubber-filler surface interaction, resulting
in improvement of mechanical properties. From the dynamic thermo-mechanical study, it was
found that storage modulus increases with increasing fly ash loading which means an
improvement of material stiffness. The maximum loss factor decreases with increasing fly ash
loading and reducing a fly ash particle size. The storage modulus of rubber composite increases
with addition of a silane coupling agent. Hence, lignite fly ash can be use as filler in rubber for
general purpose, however, it is not pre-eminent filler compared to carbon black and silica.


