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A Study on the Control Characteristics of FHA by Using ERF and Industrial Controller

Sung-Cheol Jang*

" % Abstract Jl

Making the best use of the features of the electro-rheological(ER) valve, a two-port pressure control valve using ER
fluids is proposed and manufactured. The ER-Valve characteristics are evaluated by changing the intensity of the electric
field and the number of electrode. In addition, the performance of the plate type ER-Valve is investigated by change
the particle concentration of the ER fluid. As only with electrical signal change to the ER-Valve in which ER fluid flowing,
ER fluid flow is controlled, so development of simple ER-Valves have been tried. The ER-Valves and pressure drop check
method are considered to be applied to the fluid power control system. Using the manufactured pressure control valve,
a one-link manipulator with FHA in robot system is driven. As a result, it is experimentally confirmed that the pressure
control valve using ER fluids is applicable to use in driving actuator. If it applies characteristics of the ER fluids, it
will be able to apply in the control system for the ER Valve which occurs from industrial controller(PLC).

Key Words : FHA(Flexible Hydraulic Actuator, 947:0j0|E-9)3-2-84014), Manipulator( " Z|0]EY), Robot System(2EAJAH),
ER-Valve(ER¥H), Industrial Controller(PLC), Fluid & Pneurnatic Power Control System(-f-&3A|ojAlA )
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(b) Electrode and silicone rubber

Photo. 1 Photograph of ER Valve
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(b) Directional control valve using PLC circuit

Fig. 2 Experimental apparatus of ER Valve and directional
control valves by using PLC
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(b) Directional control valve using PLC circuits

Photo. 2 Experimental apparatus of ER-Valve and
directional control valves
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Fig. 3 Schematic of the one-link manipulator by making

use of FHA
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(a) PLC circuits (b) Flow chart

Fig. 4 Industrial controller and flow chart
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Fig. 5 Pressure drop versus electric field strength of ER
Valve
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Fig. 6 Pressure drop versus number of electrode of ER
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Fig. 7 Flow rate versus electric field strength of ER Valve
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Fig. 8 Flow rate versus number of electrode of ER Valve
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Fig. 9 Control characteristics of ER Valve-FHA
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