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Abstract

Hydraulic valve control the pressure and the flow of fluid by the hydraulic oil transfered from pump but the ER fluid
consists of solid particles of micrometer in size and insulating oil so in the general hydraulic valve. We invented ER-Valve
using ER fluid as working fluid. The ER fluid, working fluid of ER-Valve is a functional fluid to represent the feature of fluid
according to strength of electric field. In this research we made our own 4 types of plate type ER-Valve which has same
surface but different width and length and then we conducted performance test. We measured flow rate and pressure drop of
fluid which is flowing in the ER-Valve according to the electric field strength to conduct this test. We modeling ER-Valve
relating to ER-Valve system and yield shear stress according to the strength of electric field We used the pressure drop
according to the strength of electric field by differential pressure gauge in the our own made ER-Valve. This test reviewed
experimental the special changes of ER-Fluid in the steady flow condition.
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Fig. 1 Geometry of an ER-Valve

Table 1 Electrode shape of ER-Valve

Electrode

ER-Valve Valve gab | Length | Area
Shape 2

[mm] (mm] | [mm7]

ER-Valve 1 1 189 18145
ER-Valve 2 D 1 187 18145
ER-Valve 3 <:> 1 186 18145
ER-Valve 4 O 1 152 18145
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Fig. 2 Experimental apparatus for ER-Valve
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Fig. 3 Pressure drop versus flow rate for ER-Valve 1
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Fig. 4 Pressure drop versus flow rate for ER-Valve 2
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Fig. 5 Pressure drop versus flow rate for ER-Valve 3
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Fig. 6 Pressure drop versus flow rate for ER-Valve 4
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Fig. 7 Pressure drop versus flow rate of 4 type ER-Valves
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