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ABSTRACT : Electrorheological(ER) effect on the dispersive system of polarizable fine powder/dielectric

oil has been investigated. The electrical and rheological properties of zeolite and starch based ER fluid

were reported. The ER fluids were constructed by mixing zeolite and starch power with two different

dielectric oils. Yield stress of the fluids were measured on the couette cell type rheometer as a function

of electric fields, particle concetrations, and temperatures. The electric field is applied by high voltage

DC power supply. The outer cup is connected to positive electrode(+) and the bob becomes ground(-).

And the temperatures the viscosity(or shear stress) versus shear rates were measured. In this experiment

. -1 . .
shear rates were increased from 0 to 200s” in 2 minutes.
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Fig. 1 Force between two dielectric particles

in dielectric oil
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Table 1 Properties of ER fluid lubricants

EH T (25T )cSt 50
gIE(25C) 0.96
-2 0.58

HiZ (cal/g- C) 0.38
SHETE(cal/om s- TC) 3.6x 107
A 2= (kV/2.5mm) 50.0 OI&
S8 2 (50Hz) 2.7
SSE(TC) ~55.0 Ol5t
QIBE(T) 260.0 Ol&t
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Fig. 2 Experimental setup Bingham test
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Table 2 Specification of ER fluid

Lubricant designation Base liquid and ER fluids

ERF-S40 Silicone oil(50cSt)y+Starch 40%

ERF-Z40 Silicone oil(50cSt)+Zeolite 40%
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Fig. 3 Shear stress of ER fluids
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Fig. 4 Shear stress of ER fluids with E=2kV/mm
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Fig. 5 Yield stress of ER fluids
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Fig. 6 Viscosity vs Electric field
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