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Electrorheological Properties of ER Fluid under High Shear Flow
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K. W. Kim (Korea Advanced Institute of Science and Technology)

ABSTRACT

As electrorheological fluid(ER fluid) has a characteristic that apparent viscosity varies when electric field applied, so

rheological characteristic(yield stress & viscosity) changes in proportion to the electric field applied and the response time is

very short within a few miliseconds . In case of using ER fluid for journal bearing as lubricant, it is estimated that it's possible

to realize very effective journal bearing system that is not complicate and has a very quick response time. It is necessary to

examine the influence of rtheological characteristic that varies with electric field applied on bearing characteristic to apply ER

fluid to journal bearing, however there are few studies for about that. As for the journal bearing, it comes under high shear

flow mode that has shear rate range of 10° ~10* ™' because rotational speed is very high and clearance is small. But most of

the studies for about ER fluid issued until now is about the range of 10~10" s

. So, there are a lot of difficulties to understand

the characteristic of high shear flow mode and furthermore it is restricted to make an experiment for about the characteristic of

ER fluid because of the limitation of experimental equipment. The equipment was prepared to make an experiment for high

shear flow mode that has the range of 10° ~10* s™' using ER fluid that is composed of silicon oil with dispersed particle of

starch. Using the above system, the fluid characteristic of ER fluid was studied.
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Fig. 1 Mechanism of ER effect under shear
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T=ny+T, | rv=aE” M

where, T Shear stress of ER fluid
n Apparent viscosity of ER fluid

)4 Shear rate

T, Dynamic yield stress of ER fluid
E Electric field strength
@ B Parameters of ER fluid
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Fig. 3 Schematic of inner rotor & outer cylinder
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Fig. 5 Mechanism of ER effect under shear
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Table 1 Specification of experimental equipments

No. Equipments Model
1 ER fluid Inha Univ. ERF
2 High voltage amplifier KSC HVSK
3 Digital Oscilloscope LeCroy 9314M
4  Digital Recorder Sony PC-216Ax
5  Spindle motor Yaskawa
6 Loadcell CAS BCA-20L
7  Loadcell amplifier CAS CI-5010A
8 Inner dia. of outer cylinder 101.0 mm
9  Outer dia. of inner rotor 100.0 mm
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