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Abstract

The main objective of this work is the nanocomposite manufacture from graphene nanoplatelets and PLA for application in additive
manufacturing. To characterize this new material's mechanical and thermal properties, the DSC, DMA, and FEG-SEM techniques were
used. the results showed that the filler/matrix interaction of the mechanical mixture resulted in a good interface in comparison with
the solvent mixture. However, a slight decrease in melting temperature was observed and an increase in both crystallinity degree and
glass temperature.
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Introduction - = =
The polymeric filament based on PLA (Polylactic § iow £ v
Acid) is the most used in the Additive Manufacturing k im‘L w::::_JL

process called FFF (Fused Filament Fabrication) [1], o
which consists of heating, extrusion and layering of the o S—
material in order to obtain a desired geometry. To /ZZ i
improve the properties of this material, it is possible to
add reinforcing fillers such as Graphene Nanoplatelets
(GNP), which consist of stacking 10 to 100 sheets of Y E e e
Graphene [2], a two-dimensional (2D) material

composed of honeycomb-shaped carbon atoms. The
main objective of this work is the fabrication and
characterization of the physical-mechanical properties
of filaments for 3D printers produced with the

incorporation of 10% w/w GNP in the PLA matrix.
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Fig. 3 — Dynamic-Mechanical Properties: a) E’, b) E” and c) tan &

Materials and Methods

Solvent Mixture Mechanical Mixture

PLA + CHCI3 + GNP PLA + GNP added directly
Mixed for 45 minutes and to the Extruder Hopper
Sonicated for 25 minutes
Films dried for 15 min at 100°C
* Fig. 4 — FEG-SEM Images of a) Graphene Nanoplatelets, b) PLA,

¢) PLA-10GM and d) PLA-10GS

Filament production Filament production

Extrusion Temperature: 174°C Extrusion Temperature: 190°C Conclusion
| J It was showed that the nanofiller contributed to the
increase in the PLA polymer stiffness, in addition to an
¢ ‘ increase in glass transition temperatures and a drop in

melting temperature. It was also observed that the

DSC DMA FEG-SEM
-30°C to 250°C at 3-point bending 5kV acceleration filler/matrix interface had a good interaction in the PLA-
10°C/min 1Hz frequency voltage 10GM sample. More studies are needed to obtain a better
aNtzmg::phere ég::;";‘;gfa‘:ire :Y(g;’:;iéixzo mm fiIIer/mat'rix dispersion while .mainFaining gooF:I interact.ion,
to 150°C at 3°C/min an essential factor when dealing with composite materials.
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Fig. 2 —Thermogram for PLA, PLA-10GS and PLA-10GM
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