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increased with filler content while keeping
the loss modulus near that of PDMS.

PDMS composites with low concentration
of MWCNT and Graphite nanoflakes
showed electrical conductivity and
excellent mechanical performance, being
quite promising for electronic application.

Abstract

The aim of this work is to investigate the
formation of flexible and electrically
conductive adhesive composites using
poly(dimethylsiloxane) (PDMS) and a range
of conductive nano and micro particles,
[1.2] to investigate the influence of the filler
geometry and dispersion on the electrical,
dynamic mechanical and thermal
properties.

PDMS composites were produced with
carbon nanotubes, single-and  multi-wall
(SWCNT and MWCNT), Indium Tin Oxide (ITO)
NPs, mixtures of MWCNT with graphite
nanoflakes, and mixtures of MWCNT and
Silver (Ag) particles. The composites were
prepared on a three-roll mil and the
dispersion of the particles in PDMS was
observed by optical microscopy and
scanning electron microscopy (Figure 1).
The combination of particles with different
chemistry and morphology for the
formation of PDMS composites was studied.
Fillers with high aspect demonstrated a
positive confribution to the composite
electrical conductivity. Conversely, the
combination of fillers with  different
geometry was detrimental to electrical
conductivity, except when the fillers had
similar chemical composition.
MWCNT/PDMS composites with or without
the addition of Graphite flakes presented
the higher electrical conductivity results. The
storage modulus, E’, increased with the filler
content and frequency, while maintaining
the loss modulus near that of PDMS.
PDMS/MWCNT composites with Graphite
nanoflakes showed electrical resistivity as
low as 1.5 Q.cm. The storage modulus, E’,
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Figure 1. Opfical (left) and SEM (right)
micrographs of a PDMS composite with 1 wit%
MWCNT and 1 wit% graphite nanoflakes.
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Figure 2: Fotographs of a PDMS/MWCNT/1 wi%
Graphite nanoflake composite and percolation

curves for PDMS/MWCNT composites and
PDMS/MWCNT/1  wit% Graphite nanoflake
composites.
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