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Composites polymeéres/charges
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Composites polymeéres/charges
conductrices

Modélisation A des composites

Modeéles numériques
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Biocomposites et matériaux a base de
fibres naturelles

Composites a matrices polymeres/fibres naturelles

Fibres: Ananas, Banane, Sisdl, ...




Biocomposites et matériaux a base de
fibres naturelles

Composites a matrices minérales/fibres naturelles

FPD: Fibres de Palmier Dattier
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Polymers are materials with low value of thermal conductivity

W 0.155 k<0.5 [WmK?]

Increase thermal properties for industrial applications

!

Combine polymeric matrix with conductive fillers

Develop new materials with properties adapted to

specific applications




N° of publications

Polymer Composites with conductive fillers:
Bibliographic Statistics
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Aims

How optimize the conductive properties of polymer
composite materials?

Use an electric and magnetic field during the preparation
of the composites
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Samples preparation

Matrix: Silicone Rubber
Fillers: Ni (10um)

From 0 to 35% vol. Ni = in Silicone Rubber Matrix
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Micrograph structure

: Silicone Rubber
Ni (10pum)
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Thermophysical behavior

Specific heat capacity
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Thermophysical behavior

Thermal Conductivity
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Thermophysical behavior

Thermal Conductivity
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Thermophysical behavior

Thermal Conductivity
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Thermophysical behavior

Thermal Conductivity models
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Electrical behavior

Non Conductive part Area | — the composite is non-
conductive conductive, the matrix includes the

Sl separate particles of conductive
filler.

Area |l —theregion of percola-tion,
the conductive cluster is created, the
conductivity sharply increases at ¢

> Q.

o Area Il — the conductivity slowly
; Threshold Increases because of growth of
/ conductive cluster.
=

Pc

Filler volume fraction, ¢ 18



Electrical behavior

Electrical Conductivity

] Effect of Ni

] Effect of Ni distribution
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Conclusion

Combination of polymers with conductive fillers allows an
increasing of both thermal and electrical properties

Effect of Ni content on A, o, cp and o
Effect of Ni distribution (orientation) on A, ., and G

Use of a magnetic field during the preparation of the
composites = enhancement of the conductivities (A, 6) and o
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