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ABSTRACT

The effect of reinforcing fillers (N220 N330 and Hi-Sil 233), silane coupling
agent (Si-69), tackifiers (coumarone resin and wood rosin) and EPDM rubber on physical
properties of vulcanized natural rubber (NR) and adhesion properties between NR and fabric
(cotton and nylon) was investigated. Rubber compounds were prepared by using a two-roll mill
and vulcanized in a compression molding. Physical properties and adhesion properties between
NR and fabrics have been determined according to ASTM. The results indicated that the tensile
strength of NR filled with N220 is greater than NR filled with N330 and Hi-Sil 233, respectively.
The tear strength of NR filled with Hi-Sil 233 is greater than NR filled with N220 and N330,
respectively. The changes of tensile properties after thermal ageing of NR filled with N330 are
higher than NR filled with N220 and Hi-Sil 233, respectively. The tensile and tear strengths are
increased with increasing Si-69 content while the ageing resistance is decreased. The tensile
strength is decreased with increasing tackifiers content. The tensile strength of NR filled with
coumarone resin is higher than that of NR filled with wood rosin. With increasing EPDM
content, ozone and ageing resistance of EPDM/NR blends are increased but tensile strength and
tear strength are decreased. Adhesion strength between NR and nylon fabric is higher than
adhesion strength between NR and cotton fabric. With increasing the loading of fillers and silane
coupling agent, the adhesion strength between the rubber and cotton fabric is decreased but
adhesion strength between the rubber and nylon fabric is increased. In addition, adhesion strength
between the rubber blends and fabrics is decreased with increasing EPDM content. With
increasing tackifiers content, the adhesion between NR and nylon fabric is decreased but
adhesion between NR and cotton fabric is increased. The adhesion between cotton fabric and NR
filled with wood rosin (NRWR) is higher than that of NR filled with coumarone resin (NRCR).

On the other hand, the adhesion between nylon fabric and NR of NRCR is higher than that of
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NRWR. Nylon fabric is more compatible to NR than cotton fabric. This may be due to
differences in texture. Cotton fabric is more dense, therefore, penetration of NR through cotton
fabric is poorer. The optimum formula includes 100 phr NR (smoked sheet No.3), 30 phr Hi-Sil
233, 0.9 phr Silane-69, 5 phr zinc oxide, 1.8 phr polyethylene glycol 4000, 2 phr paraffin wax, 2
phr stearic acid, 3 phr spindle oil, 1 phr CBS, 0.2 phr TMTM, 1 phr 6PPD, and 2.5 phr sulphur.
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