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Abstract

— The electrical and rheological behaviors of the cellulose phosphate ester suspension in the silicone

oil were investigated. Cellulose phosphate ester suspension showed a typical ER response (Bingham flow behav-
ior) upon application of an electric field. The shear stress for the cellulose phosphate ester suspension exhibited
a linear dependence on the volume fraction of particles and a square power of the electric field. On the basis of
the experimental results, cellulose phosphate ester suspension correlated with the conduction model of Tang et

al. and found to be an ER fluid.
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Fig. 1. Fffect of the electric field on: current density

and conductivity of silicone oil.
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Fig. 2. Effect of the electric field on: current density
and conductivity of chitosan suspension (¢=0.3).
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Fig. 3. Effect of electric field on the condictivity of
chitosan particles.

204 = E=0kV/mm i ]
e E=1kVimm ¥
— A E=2kV/Imm st
@ 15 v E=3kVimm st
a
~ i
2 et
104
1}
= L
0 5
- 5 ]
& .
o
£ |
[7 I i 1]
-5 T T T T T T T
0 50 100 150 200 250 300

Shear Rate (S™)
Fig. 4. Shear stress vs shear rate for the silicone oil.
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Fig. 5. Shear stress vs shear rate for the chitosan
suspension (¢=0.3).
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Fig. 6. Effect of squared electric field on the shear
stress for chitosan suspension (¢=0.3, y=25").
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Fig. 7. Effect of volume fraction on the shear stress for
chitosan suspension (y=2s7).
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