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Despite the increasing range of elastomeric materials available for 3D printing, polymers currently in use 

cannot meet some specific requirements in relation to the increasing portfolio of applications using 

additive manufacturing. In particular, a design of thermoplastic elastomers based on polymer blends 

leading to a limited shrinkage and showing an important flexibility could attract interest. Hence, various 

formulations of non-compatibilized and compatibilized EPDM/PA12 were compounded in a twin-screw 

extruder and then processed as filaments using a single-screw extruder in order to be manufactured by 

fused filament fabrication (FFF). 

Rheological measurements carried out in oscillatory shear mode using paralel plate geometry showed a 

decrease in viscosity with increasing both PA12 content and temperature. As expected, the relaxation 

times of PA12 rich blends are shorter than those of EPDM due to the smaller molecular weight of PA12. 

The phase inversion was observed for formulations in the range of 50 to 60 phr of PA12 as confirmed by 

Han’s diagram (Fig 1.A). Surprisingly, Cole-Cole’s (Fig 1.B) and Han’s diagrams revealed a quite 

homogeneous structure at with less than 30 phr of PA12 in correlation with the SEM images of 

cryofractured FFF filaments (Fig 1.C). The Cross-WLF model was sucessfully used over the processing 

temperature range to confirm the time-temperature superposition principle of EPDM, PA12 and blend 

formulations. All these data contributed to a better understanding of the material-process relationship and 

allowed the most relevant formulation for FFF to be selected. Hence, an assessment of the printability of 

PA12/EPDM blends can be performed thanks to the better understanding of the polymer flow into the hot 

end as well as the anticipation of filament buckling[1]. 

 
Figure 1: (a) Han plot of EPDM/PA12 blends, (b) Cole-Cole plot of EPDM/PA12 blends, (c) SEM image of cryofractured 3D filament  
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