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The Effect of Surfactant on the Electrorheological Properties
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Abstract — The electrorheological (ER) behavior of suspensions in silicone oil of phosphoric ester cellulose
particles (average particle size : 18+ 1 um) coated with octadecylamine (CisHsyNH,) as surfactant was investi-
gated at room temperature. For development of anhydrous ER suspension using at real application, it should
be researched how can reduce deposition of ER particles in ER suspension. Anhydrous ER suspensions mix-
ing with phosphoric ester cellulose particles coated with octadecylamine were measured. As increasing the
coating concentration of octadecylamine, not only analysis of electrical properties such as dielectric con-
stant, current density and electrical conductivity but also rheological properties of ER suspensions were stud-
ied. From the experimental results, coating concentration of surfactant had large influence to ER properties
of anhydrous ER suspension. Current density, conductivity and electrorheological effect (7/7%) of ER suspen-
sion were linearly reduced with increasing the coating concentration of octadecylamine. But ER suspensions
dispersed the phosphoric ester cellulose particles coated with octadecylamine showed reducing deposition of

ER particles and could be redispersed easily.

Key words — surfactant, anhydrous ER fluids, electrorheological effect (7/7).
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Fig. 1. Schematic diagram of electrode for measuring
the electrical properties of ER fluids.
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Fig. 2. Schematic diagram of viscometer for ER fluids.
1: thermocouple, 2: thermal liquid-inlet, 3: cable f ther-
mocouple, 4: bottom of measuring cup, 5: packing ring,
6: thermal liquid-outlet, 7: over, 8: measuring cup, 9:
measuring bob, 10: insulating distance pins, 11: holding
flange, 12: bore for fixing screw M5, 13: plastic cover,
14: thermal liquid circulation chamber, 15: temperature
probe of thermocouple, 16: plastic cover, 17: positioning
pin for measuring cup.
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Fig. 3. Number distribution of particle size of pheshoric
ester cellulose particles.
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Fig. 4. TGA (a) and DTA (b) curves of phoshoric ester
cellulose particles coated by surfactant.
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Fig. 5. SEM micrograph of phosphoric ester cellulose
particles.
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Fig, 7. Current density as a function of electric field for
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octadecylamine in 10 ¢S silicone oil under room
temperature.
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Fig. 10. Apparent viscosity of phosphoric ester cellulose
ER fluids on the various wt.% of octadecylamine (10
¢S silicone oil).
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Fig. 12. Electrorheological effect of phosphoric ester
cellulose ER fluids on the various electric field.
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