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A polymer is a substance composed of
molecues with large molecdar mas with repeating
structural units and connected by covalent bonds.
Therefore an electroactive polymer is a polymer
whose shape is modified or deformed when a voltage
is appliedto it. Electoactive polymers(EAPOscanbe
easly deformed ard repeaedy deformed EAPOsan
return to their original shape whenthe voltage polarity
isreversed

Eledroactive polymers are being used as
artificial muscles They are considered the future in
artificial muscles and robotics EAPOs are used
becauwse they are gereraly lightweight, inexpersive,
fracture tolerant, pliade, and have the aklity to
transform into any givenshape.

There are mary different ways to actvate
movermert in EAPOs chemicaly, electrically,
pneumatically, opticaly, and mageticaly. Mainly
they are electically acivated There are two main
typesof EAPOsionic ard electonic.

lonic EAPOshave two electrodes and are
usually in electolyte. Electolyte is a substarce
containing free ions and ack as an electicaly
conductive medum. The movemert in ionic EAPOss
based on the tramsport and diffusion of ions
throughout the polymer. Examgdes of ionic polymers
are:

¥ Conductive polymers

¥ lonic Pdymer Gel

¥ lonic Pdymer Metal
Composites

¥ Carlon Nanotube

0 4% are
acivated by chemical reacions. When the ionic
polymer gel charges from an acidic to an alkaline
ervironmert the gel swells or conderses causing
movemert. The movemert of the gel cawses the
cathode side to becane more alkalinic and the anode
side to becane more acid. The problem with this form
of ionic EAPOss that the reponse time is slow.

lonic Pdymer Metal Composite functions by
bending when electric acivaton occus. This
movemert is the reault of having free catons in the
polymer.

Conductive Pdymers are doped with a
surfactant. When a voltage is applied, oxidation and
reduction occur at the anode and cathode electrodes
Theionsin the electrolyte cawse a volume charge ard
the polymerto bend.

Carbon namotubes are nanotubes with carlon
to carlbon bonded molecues surround by electrolytes
A carbon to carlon bond mears that they are bonded
covalertly. The namotubes move by mears of
changing of the bond lengths betweenthe carlon to
carlbon bonds. When electrons are added or taken
away the bond lengths increag or decreae due to the
repelling behavior of electrons.

lonic EAPOshave advartages in that they
creak a large displacement with low voltages and
movemert depends on polarity. There are also
disadvantages to ionic EAPOsMost ionic EAPOslo
not hold strain under DC voltages the regponse time
is slow, the produced force is small, they needto be
wet, and it is hard to produce materials consistertly.

Elecronic EAPOsare driven by Coulomb
forcesand aredesgnedto berd, stretch, and contract.
Examplesinclude:

¥ Dielectric Elagomer

¥ Electostrictive Graft
Elagomer

¥ Electostrictive Pager

¥ Electo-viscoelagic

elagomers
¥ Ferrcelectic Pdymers
¥ Liquid Crystal
Elagomer

Electonic EAPOs function by applying a
voltage acress the polymer, and then the polymer
bends and moves based on their make-up and desgn.
Elecronic EAPOsave fag reponse time, canwork in
room temperature, canhold strain, and producealarge
output force. The disadvarntagesarethat you needhigh
voltages and since the high voltages are near
brealdown level, unwarted movemert canoccu.

Currertly EAPOsre still in the ressarchstage
and are not availabe commercially. In the future
electroactive polymerswill be usedin robotics.
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