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ABSTRACT

4772018063: Polymer Science Program
Piyalarp Ludeelerd: Electroactive of Pure elastomers, and
Polypyrrole/ elastomer Blends.
Thesis Advisors: Assoc. Prof. Anuvat Sirivat and Prof. Alexander
M. Jamieson 151 pp. ISBN 974-993-798-8

Keywords: Electroactive polymer/ Poly(pyrrole)/ Elastomer/ Dynamic moduli/
Electrorheological properties

Electrorheological properties of prestine elastomers and polypyrrole/
elastomer blends were investigated to identify the most suitable elastomer to be used
for electroactive actuator applications. Seven types of elastomer: poly acrylate
copolymers (AR70, AR71, AR72, and SAR), poly(dimethyl siloxane) (PDMS), poly
(styrene butadiene) (SBR), and poly(styrene isoprene styrene) (SIS) were chosen as
the candidate dielectric elastomers. Experiments were carried under the oscillatory
shear mode and with applied electric filed strength varying from 0 to 2 kV/mm. For
pure elastomers, the dynamic modulus, G' response varied by 7 oreder of magnitude
depending on the type of elastomer and electric field strength; the storage modulus
(G') increased monotonically with increasing electric field. The storage modulus
sensitivity, AG’/G’y, increased with electric field strength and attained maximum
values of 97.15 % for SBR, 148.82 % for SAR, 232.64% for AR70, 12.78 %, for
PDMS, 69.47% for AR71, 54.38% for AR72, and 10.00 % for SIS at the electric
field strength of 2 kV/mm. There appear to be correlations between the elastomer
storage modulus sensitivity and G'pand/or electrical conductivity. For the undoped
polypyrrole/elastomer blends with the particle concentrations of 1, 2, 3, 4 and 5
vol%, the storage modulus response increased linearly with concentration in the
absence of electric field but nonlinearly with electric field on, possibly due to the
obstruction of the matrix dipole interaction at small concentration and the non

unifrom polypyrrole particle dispersion in the matrix.
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