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Study on the Vibration Control Characteristics of ER Actuator for
Application in Intelligence Process Control Systems(PLC)

Sung-Cheol Jang#

ABSTRACT

This paper presents experiments on the evaluation of characteristics of ER fluids used for vibration control of
application in intelligence type process control systems. Dynamic characteristics of the actuator(beam) embedded
with the ER fluid can be controlled by changing the strength of the electric field applied on the ER fluids, thus
provides a mean to avoid the resonance. In case electric field is supplied to the smart structure with ER fluids,
vibration energy is dissipated more than the beam without electric field, because particles in ER fluid form a
chain structure in the presence of electric field. The damping and stiffness of the beam with ER fluid are
increased when the applied electric field increases. The characteristics of damping and stiffness of the ER fluid
with various electric field strength were investigated by conducting a vibration test of the beam with ER fluid.
If it applies characteristics of the ER fluids, it will be able to apply in the PLC control system for the vibration

which occurs from process system.

Key Words : ER Fluids(ER-A]), Process Control Systems(& A oJA|2:E]), Smart Structure(R|sTZ&),
Vibration Control(¥15 A ©1), Dynamic Characteristics(‘ <} 8% E4]), Program Logic Controller(PLC)
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Table 2 Natural frequencies of the proposed ER

actuator Type 1 with varous applied
electric fields
Voltage Natural Frequency ( Hz )

( kV/mm ) 1st mode 2nd mode
0.0 12.0 43.5
0.5 12.0 44.0
1.0 12.5 45.5
1.5 13.0 47.0
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Fig. 6 Frequency response functions of the con
structed structure with 1 mm thickness of
epoxy panel and 0.6 mm thickness of
aluminum panel (Type I) for the case of

various applied electric fields
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Table 3 Natural frequencies of the proposed ER
actuator Type II for the case of various
applied electric fields

Voltage Natural Frequency ( Hz )
( kV/mm ) Ist mode 2nd mode
0.0 19.0 99.0
1.0 19.5 100.0
2.0 20.0 100.5
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Fig. 8 Frequency response functions of the cons-
tructed structure with 0.5 mm thickness
epoxy panel (Type III) for the case of
various applied electric fields

Table 4 Natural frequencies
actuator Type III for the case of various
applied electric fields

of the proposed ER

Voltage Natural Frequency ( Hz )

( KV/mm ) 1st mode 2nd mode
0.0 11.0 47.0
0.5 16.0 55.5
1.0 19.0 62.0
1.5 20.5 67.5
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