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APPENDICES

APPENDIX A Schematic Diagram of Cone and Plate Geometry
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APPENDIX B SEM Micrographs of Silica($5631), Silica (H927), and
Polyaniline Particles.

a) Silica ( 5631)

4 b) Silica (H927)

. OB P e by 0) PAN
Figure B-1 SEM micrograpghs of a) Silica (S5631); b) Silica (H927); and ¢)

PAN particles.
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APPENDIX C TGA Thermograms of Silica (55631), Silica (H927), and
PAN Particles
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Figure C-1 TGA thermogram of silica (S5631) particles.

0,
95 - S

90 -

85

weight (%)

80 |

75

70 1=

00 200 300 400 500
temperature (°C)

Figure C-2 TGA thermogram of silica (H927) particles.
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Figure C-3 TGA thermogram of PAN particles.
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APPENDIX D ER Results of ER Fluids Based on Silica, PAN, and PAN-
Coated Silica Systems
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Figure D-1 G’ and G” dependence on % strain of 5% wt silica (S5631)
suspension at the electric field strength of 2 kv/mm.
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Figure D-2 G’ and G” dependence on % strain of 10% wt silica (55631)
suspension at the electric field strength of 2 kv/mm,



%

1000
ULtLT
C-T 100 FoA
G1
[1 [1 4
b 10
N
« G (dyn/cm2
o
1 10 100 1000
% strain

Figure D-3 G’ and G” dependence on % strain of 40% wt silica (55631)
suspension at the electric field strength of 2 kv/mm.,
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Figure D-4 G’and G” dependence on % strain of 5% wt silica (H927)
suspension at the electric field strength of 2 kv/mm,
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Figure D5 G’ and G” dependence on % strain of 5% wt PAN suspension at
the electric field strength of 2 kv/mm.
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Table D-I [G']0and [G"]0 of ER fluids based on silica at the electric field of
0, 1, and 2 kv/mm at various %strains.

[G'| (dyn/cm 2) [G'| (dyn/cm 2)
%
0,
system %oowit E=0 E=1 E =2 E=0 E=1 E =2
strain
kV/mm kV/mm kV/mm kV/mm kV/ram kV/mm
50 . - . 0.02 0.11 0.17
5
600 . 1 . 0.02 0.07 0.08
50 . 0.13 0.47 0.02 0.28 0.80
10
S|||Ca_ 600 ; : 5 0.03 0.05 0.08
(85631) 5 0.32 20.93 84.10 2.72 6.60 24.02
20
600 y . X 0.20 0.80 1.39
5 4.37 103.94 329.00 2.45 51.58 157.27
40
600 - 5 ' 1.51 5.05 17.45
50 - Ao qldl 23.62 7.87 20.72 32.86
(H927)

* [G0and [G"]0 were obtained at the frequency of 0.001 rad/s.
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Table D-2 [G0and [G"]0*of ER fluids hased on PAN at the electric field of
0, L, and 2 kv/imm at various %strains.

% [G']0 (dyn/cm?2) [G™ (dyn/cm?2)
SyStem % wt : E =0 E—1 E =2 E=o E=1 E =2
strain
5 600 : : : 002 010 057
PAN 10 600 : : . 0.03 0.24 1.16
20 600 : . . 0.70 171 4.86

* [G]0and [G"]0 were obtained at the frequency of 0.001 rad/s.

Table D-3 [G]0and [G" * of ER fluids based on PAN-coated silica (S5631)
at the electric field of 0, 1, and 2 kv/mm at various %strains.

[G]0 (dyn/cm?2) [G"I (dyn/cm?)
system % wt Strain F=0 E=1 E=2 E=0 E=1 E=?
kvimm  kVimm  kV/inm  kVimm  kvimm  kv/imm

CEQeNd 5 061 1765 6095 449 2115 7050
(gélfls%i) 600 - : . 097 065 060

* [G'land [G" were obtained at the frequency of 0.001 rad/s.
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