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A Study on the Control Characteristics of FHA by Using PLC

Sung-Cheol Jang*, Soon-Nam Hdng

Abstract

The purpose of this study is to visualize the charactesisiicER fluids as preceding step of developing 3 port ER valves
As the strength of the electric field increases, more ciaste flow are made and these clusters are thought to be the
reasons of the load flow rate being increased and the oldistrate being decreased. The ER Valves and load and outlet
flow rate check method are considered to be applied to thé flawer control system. Using the manufactured pressure

control valve, a one-link manipulator with FHA in robot syst is driven. As a result, it is experimentally confirmedttha
the pressure control valve using ER fluids is applicable e tn driving actuator. If it applies characteristics of &R
fluids, it will be able to apply in the control system for th&RE/alve which occurs from industrial controller(PLC).

Key Words : Industrial controller(PLC}#2~ Z1IEZ2] ), FHA(flexible hydraulic agttor, ¢
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Fig. 1 Flow patten of ER fluids (3 port)
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(@) E=0kV/mm, (b) E=0.25kV/mm, (c) E=0.5kV/mm, (d) E=0.75kV/mm, (e) E=1kV/mm,
Qo=2.48cm’s, Qo0=2.33cm’s, Qo=2.04cm’s, Qo=1.06cm’s, Qo0=0.32cm’s,
Q.=1.03cm®/s Q.=1.07cm®/s Q.=1.14cms Q=1.45cm’/s Q.=2.01cm®/s

Fig. 2 Flow between 3 port ER Valve (Q max=3.51cm’/s)

(@) E=0kV/mm, (b) E=0.25kV/mm, (c) E=0.5kV/mm, (d) E=0.75kV/mm, (e) E=1.0kV/mm,

Qo=4.90cm’s, Qo=4.88cm’s, Qo=4.86cm’s, Qo=3.07cm’/s, Qo0=0.15cm’s,
Q.=0cm’/s Q.=0cm’/s Qu=0cm’/s Q.=1.6cm’s Q.=4.18cm’/s

Fig. 3 Flow between 3 port ER Valve (Q max=4.90cm’/s)
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Fig. 4 Flow rate versus dectric field strength of 3 port ER Valve
at Q max=3.51cm’/s
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Fig. 5 Flow rate versus dectric field strength of 3 port ER Valve
a Q max=4.90cm’/s
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(a) Directional control valve using PLC circuit

(b) Directional control valve using PLC circuits

Fig. 6 Experimental apparatus of ER Valve and directional
control valves by using PLC
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Fig. 7 Schematic of the one-link manipulator by making use of
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Fig. 11 Control characteristics of ER Vave-FHA
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