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Introduction

Context/ interest

T Percolation thedgxplainthe transition from an insulating material to a conductive one in conductivedrigoftdgmer
T Electricalercolation threshdlishimal filler concentration required to acquire a conductive network within the polymer matrix

T How to reduce the electrical percolation tRrBglaehtingd@mubleelectrical percolation thresha&bulting from adding the conductive filler to an immiscible polymer blend
Required conditions fodthéle electrical percolation threshidj [2

1) Cocontinuous polymer blend
2) Selective localization of the conductive filler in a single polymer phase 1

Objectives

T Obtaininthedouble electrical percolation threshalgoly(lactic acidLA)bolycaprolactofi&CL)/ Graphene nanoplatelets (GN&Yomposites

T Studying the influenceitdérent manufacturing processtse caontinuoumicrostructuamd the electricainductivity BLA/PCL/GNfRanocomposites
The used processes are:

9 Compressiomolding
9 3D printingFusedrilament Fabrication or pr#geded kyinglescrew extrusion
In our previous work, a comparison between 3D printing and injection molding influence on the microsthecrleztiwatberefactivity of PLA/PCL/GNP composites took place [3].

Compression molded samples

Processing steps: | Co -continuous microstructure
T Twinscrew extrusitmblend PLA, PCL, anci

GNP together

Selective localization of graphene in the
PCL phase

T Compressianoldingo prepare samples for,
analysis

A - ve ) e BiA + PLAXPCLYLO0 wt.% GNP were prod(ced
varies between 0 wt.% and 1Q@owh the
I polymer total weight percentage).

——————

T PLA/PCL/GNP compression molded composites: Permanent selectioé (ad&liz
In the PCL phaGEhe graphene + P@anesare indicatety yellowarrows.)

T Cocontinuousicrostructure present iRLA65/PCL35/10 w&MP and
PLAGO/PCL40/10 w&¥P formulations (The brighter phase is the PLA phase, an
darker phase is the PCL phase).

L____

T Good dispersion of graphene particles in the PCL phase T The other sampjmsssess aeaisland morphology where the PLA nodules are dis[¥

the continuous PCL phase.

Compression
(Flow and curing)

Releasing

Double electrical percolation i D ; GAs the percentage of PLA increasabroMio55 |
threshold Ewt %in the composites, the electrical volume conductl\llty
30 : increases due to the greater confinement of the GNP dlspersed

: in the PCinatrix.

Ed Cocontinuous morphologies are observed in the

: PLAS5/PCL4A_A70/PCL30 range with 10 wt.% GNP. 'Fhe

- electrical conductivity is the highest in this zone with the best
: results for PLA65/PCL35/10 wt.% GNP.

EA double electrical percolation threshold can be hlghllghted

: In this zone.
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e . 1 The electrical volume conductivity decreases again with

Evolution of the electrical conductivity as a functign of AN gthe Increasd thePLA percentage to reach its minimal vgalue at
the PLA content : PLA/10 wt.BNP. E

3D printed samples

I : I Sample Electrical volume Porosity (%) LED (5 v)
I Processing steps: I N
| T Twinscrewextrusion to blend PLA, PCL, gnd conductivity (S. )
GNP together _
I PLA80/PCL20/10 <10° 12 No light
| I S_inglescrevextrusion to fabricate calibratiad wt. % GNP
filaments
[ [ PLAG5/PCL35/10 0.1 16
T Fused filament fabrication to manufacturge the wt. % GNP
samples to be analyzed (compared with the
[ compressianoldegamples) [ PLA50/PCL50/10 0.03 14 No light
PLAG65/PCL35/10% GNP L [ wt. % GNP
T 3D printesampleGood adhesion between the layers ML UIRSHEVAD 0.019 14 Nolight
wt. %0 GNP
| ' s S, | .
+ 3'.3 prlnte_slamplas CompTeSS'm'ded S"’.‘mp@ma”er &9 PLA30/PCL70/10 0.014 15 No light
continuousicrostructuexisting separately in each depositec J
Heate{il blo<|:k wt. %0 GNP
ozzle 1
f’latform
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