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Abstract

This work studied the abrasive wear properties of natural rubber (NR) compounds filled with fly ash
silica (FASi) and precipitated silica (PSi) hybrid fillers. The fly ash silica contents used ranged from
0 to 40 parts per hundred of rubber, having an average particle size of less than 150 micron.
The effect of co-reinforcing filler with precipitated silica in rubber compound was examined.
The weight fractions of FASi : PSi ratio used were 100 : 0, 75 : 25, 50 : 50, 25 : 75 and 0 : 100. The
effect of surface treatment with silane coupling agent on PSi was also of interest, comparing
between with 20 phr carbon black. The cure characteristics and mechanical properties such as
tensile and tear properties, hardness and abrasive wear properties of NR vulcanizates filled with
FASi/PSi hybrid fillers were determined. The abrasive wear properties against various substrates,

such as, steel, concrete and fabric were investigated by home-made abrasive wear tester.

The results revealed that the increasing FASi content in NR vulcanizates tended to decrease overall
mechanical properties. The overall mechanical properties of NR vulcanizates filled with FASi
content of 10 phr were similar behavior when at FASi content of 40 phr, it was observed that the
NR vulcanizates filled FASi with particle size of less than 25 micron gave better overall mechanical
properties than the other particle sizes. For effect of co-reinforcing filler with precipitated silica in
NR vulcanizates, the experimental results indicated that the cure characteristics and overall

mechanical properties of the FASi/PSi filled NR vulcanizates with silica content of
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10 phr were similar for both the untreated and treated PSi filler. At silica content of 40 phr, there
was a difference in the overall mechanical properties of FASi/PSi-filled NR vulcanizates between
the untreated and treated PSi fillers. The reinforcement of NR vulcanizates was sharply improved by
the surface treatment on PSi filler, and the NR vulcanizates filled with FASi particle size of less
than 25 microns gave better cure and overall mechanical properties than those with FASi particle
size of 45-74 microns. Beside, it was found that the FASI/PSi hybrid system filled with carbon
black improved the overall mechanical properties. The optimum treated PSi systems at PSi loading
of 75% that hybrid filler filled FASi particle size of less than 25 micron were selected for
considering the abrasive wear properties against various substrates. The experimental results

suggested that steel and fabric substrates were suitable for abrasive wear applications.





