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DEVELOPMENT OF IRRADIATED NATURAL 
RUBBER(NR)JETHYLENE-PROPYLENE-DIENE 

TERPOLYMER(EPDM) BASED COMPOSITE MATERIALS FOR 
OUTDOOR APPLICATIONS 

Gamaethige Don Dinesh Krishantha 

AB STRACT 

The effect of y-irradiation on the natural rubber (NR)/ethylene propylene diene 

terpolymer (EPDM)/carbon black (CB) ternary composites was investigated. The 

effects of compounding conditions such as mixing sequence of component materials 

and compositional variables such as filler type and filler loading in preparation of 

NRIEPDM/CB ternary composites were studied first. The best conditions to develop 

materials for outdoor applications among the investigated conditions were established. 

NR:EPDM ratio was maintained at 70:30. These composites were then partially cured 

using sulphur as the crosslinking agent. Partially cured composites were subjected to 

irradiation using a y-irradiation source. The effects of radiation dose on the mechanical 

properties of the composites were evaluated. The effectiveness of five different 

sensitizers (radiation crosslink promoters) on the irradiation crosslinking process of the 

composites was compared. The optimum concentration of the best sensitizer among the 

candidate sensitizers was also identified. The performance of five different antioxidant 

systems against the thermal degradation of these composites was also studied. This 

work was followed by the preparation of NRIEPDM/CB composites using three 

different grades of EPDM rubber and the evaluation of their mechanical properties upon 

irradiation. Based on the results, processing, compounding and irradiation conditions 
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were proposed to produce a new material for outdoor applications. Attempts were made 

to develop a hypothetical model to explain the vulcanizate structure of the composite. 

Of the four mixing sequences studied, the Full loading of CB into the NRJEPDM 

preblend yielded reasonably good mechanical properties before ageing and the highest 

retention percentage of some important mechanical properties after ageing. As such 

this mixing sequence was selected for the preparation of composites. The experimental 

results also showed that CB N220 at 30 phr loading offered the overall best properties. 

It was found that efficient crosslinking of the composites was possible in the presence 

of polyethylene glycol 400 diacrylate, (A-400) at an optimum radiation dose of 80 kGy 

whereas an optimum dose of 100 kGy was required to get the equivalent improvement 

in properties of sensitizer free composites. It was also found that variation of tensile 

properties, tear strength and abrasion loss showed a linear relationship with the 

radiation dose up to the optimum dose and hence mathematical models were developed 

and validated within a 4% error. The optimum dose of the selected sensitizer was found 

to be lphr 

The composites containing a blend of TMQ:Vanox ZMTI possessed optimum 

mechanical properties when compared with the other antioxidant systems investigated. 

Among the EPDM grades used the composite prepared with oil extended grade 

exhibited the best long term ageing property. Finally, considering the effect of various 

ingredients on the performance of mechanical properties, a hypothetical model showing 

possible crosslinks that could have formed was proposed and presented at the end of 

this study. 
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