
C H A P T E R  V  
C O N C L U S I O N S

In the presence o f  the electric field, all o f  the E R  flu id  sam ples (silica, 
po lyaniline, and polyan iline-coated  silica system s) show ed the linear 
v iscoelastic  behav io r only at sm all strain  am plitude due to  the deform ation  o f  
the chain-like structure. The response tim e to  the external electric  fie ld  o f  2 
k v /m m  o f  all sam ples w as approxim ate ly  100 ร. A t zero  electric  field  
strength, the E R  sam ples behaved  like a v iscous flu id  in w hich  the G ” w as 
m uch h igher than  G ’ fo r the entire range o f  frequency. W ith  an applied  electric 
field, in  the linear v iscoelastic  region, the storage m odulus w as la rger than  the 
loss m odulus. This can  be explained  by the elasticity  o f  the E R  fluid, w hich  
w as dom inated  by the partic le  chain structures un d er an im posed  electric  field. 
A t a critical frequency, there w as a transition  from  a so lid-like to  a liquid-like 
state, G ’ and G ” crossovered each other. A bove th is critical point, the v iscous 
behav ior w as m ore dom inant. In oscilla to ry  m easurem ents, the storage and  the 
loss m oduli increased w ith  increasing  electric  fie ld  strength, due to  the 
stronger e lectrostatic  force betw een  the partic les in  the chains. The in fluence 
o f  the partic le  concen tration  on G ’ and G ” w as w eak  at low  partic le  
concen tration , the chains w ere no t com pletely  expanded  across the gap but 
they  form ed separated  short chains or a ttached  to only  one electrode. A t h igher 
partic le  concentration , the num ber o f  partic le  chains increased , the 
rearrangem ents o f  the chains m ay include crosslink ing  to construct a netw ork  
structure, because iso lated  chains segm ents can be form ed be tw een  the fully  
developed  chains, resu lting  in a larger E R  effect. In non linear v iscoelastic  
region, at 600%  strain, the v iscous contribu tion  to the to tal dynam ic response 
w as dom inant, only loss m odulus w as present. F urther m ore, the E R  effect in 
non linear v iscoelastic  reg ion w as sm aller than th at o f  linear v iscoelastic  
region, due to  the large deform ation o f  the chain structures.
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