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Abstract

The Research and Development of Energy-saving Tyres Programme aims to
develop knowledge and technology for production of 2 types of energy-saving tyres, viz. radial
light truck tyres and solid tyres for forklift. The objective is to support the Thai tyre
manufacturers to build-up their capability in manufacturing of energy-saving tyres. Modern
global tyre market requires energy-saving tyres for sustainability of the tyre industry. If Thai
tyre manufacturers do not develop their capability in building energy-saving tyres, they may
lose their competitiveness in the world market and lose their opportunity to export their tyres
to countries which impose regulations on the tyres that are imported to those countries

including energy-saving tyres.

The Research Programme comprises 4 related projects, viz. Engineering Design
of Tyres for Energy-saving Tyres, Development of Rubber Compounds for Energy-saving Tyres,
Production of Basic Knowledge Supporting the Development of Energy-saving Tyres and
Modification of Silica Surface to Improve Reinforcement of Energy-saving Tyres. Parameters
which affect energy loss of tyres in motions were studied in each project, including tyre
structures, thread design, rubber compounds used to build tyres, adhesion between rubber
and steel cord, dispersion of silica in the rubber and its adhesion to the rubber. The knowledge
and technologies gained would be used to develop and build energy-saving tyres with the

tyre manufacturers which participate in the present project.

The following results were obtained : 1) tyre thread design has significant effects
on the rolling-resistance of light truck tyre and solid tyre. Increasing the thread contact area
results in lowering of rolling-resistance whereas increasing the thread depth causes increase
of the rolling-resistance.2) Solid tyre with 3 layers structure exhibits smaller rolling-resistance
than tyre having 2 layers structure. 3)The rubber compounds which are suitable for production
of energy-saving light truck tyre are the ones which have tan delta values (measured at 60 °C)
of 0.147 and 0.121 for thread compound and side-wall compound, respectively. These tan
delta values are lower than those of a leading tyre manufacturer which was used to
benchmark. The rubber compounds which are suitable for production of energy-saving solid
tyre possess the tan delta values (measured at 60 °C) of 0.08 and 0.09 for the middle layer
compound and the thread compound, respectively. 4) The rubber compound which gave
good adhesion to steel cords (coated with brass) should contain 1.85 phr of resorcinol
formaldehyde resin, 2.22 phr of hardener and 1.3 phr of cobalt stearate 5) The steel cords
which are suitable for the production of tyres should be coated with brass containing at least
60% of copper. 6) Good dispersion of silica in the rubber requires a use of silane as coupling
agent and mixing temperature greater than 130°C but too high a mixing temperature (e.g. 160

°C) can cause degradation of the rubber and possible deterioration of the rubber properties.



7) Modification of silica by polyisoprene employing admicellar polymerisation technique could
be easily and well dispersed in the rubber but showed inferior adhesion to the rubber compare
with silica modified by silane. Therefore, the polyisoprene-modified silica exhibited higher
energy loss when subjected to dynamic force and would not be suitable for production of

energy-saving tyres.
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