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A P P E N D I X  B  SEM  M icrographs o f  S ilica (S 5 6 31), S ilica (H 927), and 
P olyaniline Particles.

a) S ilica (ร 5631)

c) PA N
F ig u r e  B - l  SEM  m icrograpghs o f  a) S ilica (S 5 6 3 1); b) S ilica  (H 927); and c) 
PAN particles.
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A P P E N D I X  c  T G A  T h e r m o g r a m s  o f  S i l ic a  ( S 5 6 3 1 ) ,  S i l ic a  ( H 9 2 7 ) ,  a n d  
P A N  P a r t ic le s

100

I

100 400200 300
temperature ( °C)

F ig u r e  C - l  T G A  therm ogram  o f  silica (S 5 6 3 1) particles.

500

100

100 200 300 400 500
tem perature (°C)

F ig u r e  C -2 TG A  therm ogram  o f  silica (H 927) particles.
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F ig u re  C -3 T G A  therm ogram  o f  PA N  particles.
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A P P E N D I X  D  E R  R e s u lt s  o f  E R  F lu id s  B a s e d  o n  S i l ic a ,  P A N , a n d  P A N -
C o a te d  S il ic a  S y s t e m s
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1 A G" (d y n/cm 2) •  _•

1 10 100 1000
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F ig u r e  D - l  G ’ and G ” dependence on %  strain  o f  5%  w t silica  (S 5 6 3 1) 
suspension at the electric  fie ld  strength  o f  2 kv/mm.
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•  i  _ * * » * A

ร  .1■ is”

.01
•  G ' (d y n /cm  ) 
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h
10 100 

%  strain
1000

F ig u r e  D -2  G ’ an d  G ” d e p e n d e n c e  o n  %  s tra in  o f  10%  w t s i lic a  (S 5 6 3 1)
su sp e n s io n  a t th e  e le c tr ic  f ie ld  s tre n g th  o f  2  k v /m m .
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F ig u re  D-3 G ’ and G ” dependence on %  strain o f  40%  w t silica  (S 5 6 3 1) 
suspension at the electric fie ld  strength o f  2 kv/mm.
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F ig u r e  D -4  G ’ an d  G ” d e p e n d e n c e  on  %  stra in  o f  5 %  w t s ilic a  (H 9 2 7 )
su sp e n s io n  a t th e  e le c tric  f ie ld  s tre n g th  o f  2  k v /m m .
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F ig u r e  D -6  G ’ an d  G ” d e p e n d e n c e  o n  %  s tra in  o f  1 0%  w t P A N  su sp e n s io n  a t
th e  e le c tric  f ie ld  s tre n g th  o f  2  k v /m m .
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T a b le  D - l  [G']0 an d  [G"]0 o f  E R  f lu id s  b ased  on  s ilica  a t th e  e le c tric  f ie ld  o f
0 , 1, an d  2 k v /m m  a t v a r io u s  % stra in s .

s y s t e m %  w t
%

[ G ' l  ( d y n / c m 2 ) [ G ' l  ( d y n / c m 2 )

s t r a i n
E  =  0  

k V / m m

E  =  1 

k V / m m

E  =  2  

k V / m m

E  =  0  

k V / m m

E  =  1 

k V / r a m

E  =  2  

k V / m m

5

5 0 - - - 0 . 0 2 0 . 1 1 0 . 1 7

6 0 0 - - - 0 . 0 2 0 . 0 7 0 . 0 8

1 0

5 0 - 0 . 1 3 0 . 4 7 0 . 0 2 0 . 2 8 0 . 8 0

Silica 6 0 0 - - - 0 . 0 3 0 . 0 5 0 . 0 8

(S5631)
2 0

5 0 . 3 2 2 0 . 9 3 8 4 . 1 0 2 . 7 2 6 . 6 0 2 4 . 0 2

6 0 0 - - - 0 . 2 0 0 . 8 0 1 . 3 9

4 0

5 4 . 3 7 1 0 3 . 9 4 3 2 9 . 0 0 2 . 4 5 5 1 . 5 8 1 5 7 . 2 7

6 0 0 - - - 1 . 5 1 5 . 0 5 1 7 . 4 5

Silica
( H 9 2 7 )

5 0 - 1 2 . 1 1 2 3 . 6 2 7 . 8 7 2 0 . 7 2 3 2 . 8 6

* [G']0 and [G"]0 w ere ob tained  at the frequency  o f  0.001 rad/s.
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T a b le  D -2 [G']0 and [G"]0* o f  ER  flu ids based on PA N  at the electric  field  o f  
0, 1, and 2 k v /m m  at various % strains.

system %  w t
% [G']0 (d y n /cm 2) [G ”l  (d y n /cm 2)

s tra in E  = 0  

k V / m m

E  = 1 

k v / m m

E  = 2  

k v / m m

E  = 0  

k v / m m

E  =  1 

k v / m m

E  =  2  

k v / m m

5 600 - - - 0.02 0.10 0.57

P A N 10 600 - - - 0.03 0.24 1.16

20 600 - - - 0.70 1.71 4.86

* [G']0 and [G"]0 w ere ob tained  at the frequency  o f  0.001 rad/s.

T a b le  D -3 [G']0 and [G"^ * o f  E R  flu ids based on PA N -coated  silica (S 5 6 3 1) 
a t the electric  fie ld  o f  0, 1, and  2 k v /m m  at various % strains.

system %  w t
0//O

s tra in

[G’]0 (d y n /cm 2) [G " l (d y n /cm 2)
E = 0 

kv/mm
E = 1 

kV/mm
E = 2 

kV/inm
E = 0 

kV/mm
E = 1 

kv/mm
E = 2 

kv/mm
PAN-

coated
Silica

(S5631)

5
5 0.61 17.65 60.95 4.49 21.15 70.50

600 - - - 0.97 0.65 0.60

* [ G 'l  and [G"^ w ere ob tained  at the frequency  o f  0.001 rad/s.
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