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ABSTRACT 

The present study dealt with the introduction of crosslinks in ethylene acrylic elastomer 

and further checking of foamability of polypropylene (PP)/γ-irradiated ethylene acrylic (AEM) 

elastomer blends and finally the mechanical performances of the foams were evaluated. In 

present study, foaming of blends was done with supercritical CO2 in a batch mode. Initially, 

optimization of microcellular foam processing of PP/unirradiated ethylene acrylic elastomer 

blends was carried out through design of experiment approach using Taguchi technique and the 

correlation among foamability, morphological and rheological parameters of blends was 

established. In this section, blends with low elastomer content (10 wt.%) were optimized for 

better foamability. Furthermore, γ-irradiation was done of PP/unirradiated AEM elastomer 

blends at several radiation doses not only to optimize the γ-irradiation dose but also to optimize 

the elastomer concentration of blend in terms of degradability during melt processing of blends. 

Radiation dose of 25 kGy was determined to be optimum in terms of degradation of 

PP/unirradiated elastomer blend. After the optimization of elastomer concentration, in order to 

identify the effect of extent of crosslinking of elastomer and the effect of blend morphology on 

the foamability of PP/γ-irradiated  elastomer blends, crosslinking of ethylene acrylic elastomer 

was carried out using γ-radiation with several doses prior to melt blending and subsequently 10 

wt.% of the irradiated elastomers (optimized previously) were mixed with PP in a micro-

compounder at three different screw speeds to attain distinct morphological differences among 

blends. The microcellular morphology development of blends with foaming was analyzed with 

the screw speed, extent of crosslinking and foaming temperature. Preferences of homogenous 

and heterogeneous cell nucleation were explained through the surface tension and interfacial 
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energy of neat polymers [in presence of air and liquid e.g. water and poly(ethylene glycol) 200 

(PEG200)]. Additionally, the mechanical responses of PP/γ-irradiated ethylene acrylic elastomer 

blends were compared with the results of PP/unirradiated ethylene acrylic elastomer blends. 

Gamma radiation of AEM elastomer was done at 25 kGy optimized irradiation dose. Moreover, 

thorough correlations was drawn among the mechanical characteristics of blends with their 

morphological (SEM, WAXD), thermal (DSC), thermo-mechanical (DMA), rheological 

(frequency sweep) and fractured surface morphological aspects. From several theoretical models, 

fitted with mechanical parameters of blends, it was determined that the γ-irradiated elastomer 

had lesser interfacial adhesion with PP than the unirradiated elastomer. Finally, the mechanical 

performances of foams of PP/γ-irradiated elastomer blends were evaluated and made a 

comparative study with the mechanical data of foams of PP/unirradiated elastomer blends. 

Microcellular foam morphology was observed for blends; whereas, for PP submicron and 

irregular foam morphology was noticed. The yielding behaviuor of blends was marginalized and 

the yielding of blends with γ-irradiated elastomer was decimated. Most interestingly, necking 

phenomenon and strain induced crystallization could be observed for foams of blends. Tensile 

modulus of foam sample was significantly increased by 3 times. From the impact fractured 

surface morphologies of foams, the enhanced impact strength of foams could be perceived. 
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