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Vibration Response Characteristics of the ERF-Cantilevered Beam
Under Electrode Gap Change
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Abstract

This paper describe the vibration characteristics
of cantilevered beam filled with ERF subjected to
variousr electrode charge. The proposed ER
fluids used in the present study consists of
starch particles and silicon oil. The ER fluids
undergo a phase-change when subjected to an
external electric filed. This paper presents
performance analyses of three types of the
cantilevered beam with different electrode gaps
and applied electric fields.
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Fig. 1 Generation of clastic orientation
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Fig. 2 Bingham properties of ER fluids
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Fig. 3 Schematic Diagram of the ERF beam

Table 1 Specifications of ERF beam ( mm )

TYPE |LENGTH|WIDTH |GAP(h)| a b
A 300 30 1 1 2
B 300 30 1.5 1 2
C 300 30 2 1 2
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Fig. 4 Experimental set-up

4. AdAax 2 1@

AFo A AEZFH BEALE 40wt%el ERF-AE 4
AHe) HABE Artste] AW B 29
918 A% ( sine-sweep : 0 ~ 20 Hz )l o}
S ¥ Fig. 5o JeEhiAT

o

o for
D @ e

g |

@

3 (1) === 0.0 KV/mm :10.70 Hz

% 2 --- 1LOKV/mm:10.80 Hz

g (3) —— 2.0 KkV/mm:11.20 Hx
4 —— 3.0KkV/mm:11.65Hz

(5 ~—— 4.0KkV/mm:1220Hz
0.1 | T———— i — S ——— I R R

Fig. 5 Frequency responses of the ERF-beam.
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Fig. 6 Transient Response signal of the
beam ( Electrode gap : 1 mm ,
E = 40 kV/mm )
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Fig. 7 Transient Response signal of the
beam ( Electrode gap : 1.5 mm,
E = 4.0 kV/mm )
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Fig. 8 Transient Response signal of the
beam ( Electrode gap : 2 mm ,
E = 40 kV/mm )
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Fig. 9 Transient Response signal of the
beam under electrode gap change
( Applied electric filed : 1 kV/mm )
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10 Steady state response signal of the
beam under applied electric filed
change ( Electrode gap : 1 mm )
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Fig. 13 Steady state Response signal of the
beam under electrode gap change
( Applied electric filed : 1 kV/mm )
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ERF-beam
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