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Electrorheological Properties of Phosphoric Ester Cellulose
ER Fluids on the Elevated Temperature

B. G. Abn, K. K. Oh, U. S. Choi and O. K. Kwon
Tribology Research Center, Korea Institute of Science and Technology, Seoul, Korea

Abstract-The electrorheological (ER) behavior of suspensions in silicone oil of phosphoric ester cellulose powder
(average particle size : 18 1 um) was investigated on the elevated temperature up to 100°C. For development of
anhydrous FR fluids using at wide temperature range, it should be researched to know the effect of temperature on
the ER activities. As a first step, the anhydrous ER suspensions mixing with the phosphoric ester cellulose parti-
cles which were made from the phosphoric ester reaction of cellulose were measured. As increasing the tempera-
ture, not only the analysis of electrical properties such as dielectric constant, current density and electrical
conductivity but also the rheological properties of ER fluids were studied. From the experimental results, the tem-
perature had a large influence to the ER properties of anhydrous ER fluids. The current density, conductivity and
electrorheological effect (7a/%) of phosphoric ester cellulose ER fluids were proportional to the temperature with
power law. And the shear stress of them was closely related with the square of dielectric constant mismatch
parameter (%) under constant shear rate and electric field.

Key words—phosphoric ester reaction of cellulose, dielectric constant mismatch parameter, anhydrous ER

fluids, electrorheological effect (74/%).
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Fig. 1. Phosphoric ester reaction of cellulose.
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current density and electrical conductivity of ER fluids
at elevated temperature.
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Fig. 3. Schematic diagram of viscometer for ER fluids.
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14: thermal liquid circulation chember, 15: temperature
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pin for measuring cup.
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