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ABSTRACT
TE 162974

This research studied the effects of sulfur vulcanization system and silane coupling agent
types on properties of silica-filled natural rubber (NR). The reinforcing efficiency of coupling
agents was studied using two silane types, Si-69 (Bis-triethoxysilylpropy! tetrasulfide, TESPT?
and Si-264 (3-Thiocyanatopropyl-triethoxy silane, . TCPTS). The vulcanization systems.
investigated were conventional (CV), semi-efficient (S;mi-EV), and efficient (EV) vulcanization
systems. Moreover, the effect of silane loading on properties of rubber vulcanizates w:as included
in this research. The rubber compounds were prepared using an internal mixer with fill factor of
0.7, a rotor speed of 40 rpm, an initial temperature of 40 °C and mixing time of 12 minutes. After
mixing, the properties of the rubber compounds were tested, i.c., mooney viscosity, cure
characteristic. Finally, forming and vuicanization of rubber compouﬁds were performed for
further testing such as mechanical and dynamic properties.

The results revealed that the mechanical properties of silica-filled NR using the Semi-EV
system were close to those using CV system and higher than those using EV system. The addition
of silane coupling agents could improve not only compound processability (such as lower
mooney viscosity and cure time), but also enhance the mechanical properties of the rubber
vulcanizates. For CV and Semi-EV systems, Si-264 imparted greater degree of reinforcement
than Si-69 and this might be attributed to the combined effects of improved wetting on silica

surface, better filler dispersion and higher degree of crosslink density. However, for the EV
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system, contrary results were obtained, i.e., Si-69 provided better reinforcement than Si-264.
Explanation was given to the effect of sulfur contribution of Si-69 which was dominant only in
the EV system. In addition to the mechanical properties, the dynamic properties of the rubber
vulcanizates were also improved with the presence of silane coupling agents. In this aspect,
Si-264 performed better than Si-69 as it provided rubber vulcanizates with lower heat buiid up
and tan O.

The effects of silane loading on properties of rubber compounds were also examined and
it was found that the higher the silane loading, the better the compound processability. However,
at high silane contents (more than 4.5 phr), the poorer mechanical properties were observed due

to plasticizing effect from excessive silane coupling agents.



