




Figure 10.  SEM – 7% Annealed at 80°C 

Figure 11.  SEM – 7% Not Annealed 

4. Conclusions

Tensile test specimens were 3D printed using the FFF method for the neat PA6, and with 3 
wt%, 5wt%, and 7 wt% NGP and annealed at 80°C, 140°C, and 200°C.  In conclusion the tensile 
strength and modulus of elasticity decreased with the addition of NGP in PA6 3D printed using 
the FFF method except for the 200° annealed specimens.  The percent elongation decreased with 
the addition of NGP except for the 80°C Annealed increased up to 5% NGP.    Addition of NGP 
in PA6 for FFF printing will increase the % elongation at the expense of decreased tensile 
strength and modulus.  Electrical resistivity decreased for the 80°C annealed specimens to reach 
ESD percolation threshold.  Electrical resistivity increased for the 140°C and 200°C annealed 
specimens. SEM was used to verify the dispersion and morphology of filament samples that 
were annealed at 80°C and not annealed.  The filaments showed good dispersion on all samples 
by using twin screw extrusion.  It is unknown if annealing changed morphology as it was not a 
change observed in the SEM images.  Some specimens were not flat.  Heating profiles could be 
investigated to decrease warpage. 
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