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IN T R O D U C T IO N

The exchange o f  electrical energy for m echanical energy has been o f 
scientific and technological interests for m any decades. E lectrom echanical energy 
conversion has been applied in various applications such as m uscle/insect-like 
actuators, robotic, etc. (K rause e t  a l . ,  2001). E lectroactive polym ers (EA Ps) offer 
prom ising and novel characters such as light-w eight, high energy density and high 
flexibility; they are suitable m aterial candidates for m uscle-like actuators. On the 
o ther hand, d ielectric elastom ers are a type o f  electric-filed-activated  electroactive 
polym er that is capable o f  undergoing large strains, possessing fast response, and 
high efficiency (K ornbluh e t  a l . , 2002).

Polyisoprene or natural rubber is one type o f d ielectric  m aterials which has 
m any advantageous characters; inexpensive due to its natural source, flexible 
polym er, low  sw elling in w ater, high tensile strength, good resilience, high hot 
tensile, and w ell behaved hysteretic. Polyisoprene is produced and used in many 
products; for exam ple, tires, rubber bands, cut thread, baby bottle  nipples, footwear, 
sponge, and sporting goods. In addition, it is an elastom eric po lym er because it can 
recover its shape after being stretched or deform ed, and it is also an insulating 
polym er. A desirable property is that it can allow  large actuation  strains by 
subjecting the m aterial to an electrostatic field.

R ecently, incorporation  o f  a conductive polym er in to  a d ielectric  elastom er 
has been o f  keen interest. C onductive polym ers can offer a variety  o f  advantages to 
the host elastom er: good conductivity, better therm al stability , and mechanical 
properties (K üçükyavuz e t  a l . ,  2002). E xam ples are polyanilene-poly isoprene blend 
fo r b iosensor applications (Shen e t  a i ,  2001), polyanilene-E PD M  blend (Faez e t  a l., 
2002), and TiC>2 em bedded in PDM S gels for actuator applications (Z rinyi e t  a l . , 
2000).

Since the 1970s, the discovery o f  conductive polym ers has been unique in 
its accom plishm ent as a possible substitute for m etallic  conductors and 
sem iconductors due to several advantages: lightw eight, inexpensive, and potentially 
possible nature. C onductive polym ers are a new  class o f  organic m aterials; these
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m aterials generally  are com prised sim ply o f  c, H and sim ple heteroatom s such as N 
and ร, and 71-conjugation electrons (C handrasekhar, 1999). The intrinsic electronic 
conduction in these polym ers is achieved by the m ovem ent o f  charge carriers. These 
carriers can m ove efficiently along a conjugated polym er chain (in terchain  transport) 
(D avidson and Ponsonby, 1999) relative to the non-conjugated  polym ers. T here are 
several routes for synthesizing polym ers that can be converted  into conductive 
polym ers, the incorporation o f extended 71-electron conjugation: chem ical
polym erization, electrochem ical polym erization, p lasm a polym erization , and etc. 
There are several polyarom atic based conducting polym ers: polythiophene,
polypyrrole, polyaniline, poly(p-phenylene) and poly(phenylene vinylene) 
(K üçükyavuz e t  a l . ,  2002). T hese conductive polym ers have m any potential 
applications such as plastic batteries, sensors, conductive surface, m agnetic 
recording, actuators and etc.

O ne o f  conductive polym ers is polyth icphene. Polyth iophene is a 
heteroarom atic  conductive polym er. It has m any advantages: high conductivity; high 
stabilities in aqueous m edia and air; the polym erization and doping m ethods are 
sim ple w hich  g ives a high yield; it can exhibit electrically  triggered m olecular 
conform ational transition (K um ar and Sharm a, 1998; M u and Park, 1995; A nquetil 
e t  a i ,  2002). There have been several applications for polyth iophene; e g., iodine 
doped polyth iophene battery, electro-optical display devices, hum idity  sensors, 
radiation detectors, gas sensor (K um ar and Sharm a, 1998; C handrasekhar, 1999).

In our w ork, w e are interested  in developm ent polyth iophene/poly isoprene 
elastom er b lends as a substitute for artificial m uscles. The m echanical properties, 
v iscoelastic  properties und  electrical properties w ill be investigated  in term s o f  
degree o f  po lyisoprene crosslinking, electric field strength, and polyth iophene 
concentration  in order to understand its behavior under electric field.
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