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ABSTRACT

Magnetic-rheological elastomer is a smart material that can change its shear modulus. This study

suggested magneto-rheological

elastomer (MRE)-based dynamic

vibration

absorber (DVA). The

MRE-based DVA can change its stiffness instantly by controlling the magnetic field. To control the

magnetic field, a magnetic flux generator was designed using electromagnetic finite element method

analysis and the response surface method. Moreover, the shear modulus of MREs was evaluated by
being applied to DVA, and the mass of the MRE-based DVA was calculated. Finally, a variable dy-
namic vibration absorber was manufactured to reduce the vibration according to changes in the mag-

netic field. The variable performance of the MRE-based DVA was conducted using
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current control.
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Fig. 2 Shear strain of MRE
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Fig.3 Application of MRE to DVA

Trans. Korean Soc. Noise Vib. Eng., 29(4) : 548~553, 2019 ‘549



Un-Chang Jeong et al.; Design of Variable Magnetic-rheological Elastomer-based Dynamic Vibration Absorber

™
o oL

)

Sol4] 2 } RAES
o A7)fwate] 24
%

e -
Ae5e 5

1
ok
2
o
=
1o o M

>

N

o

i)

L=

4o 2 R oop >

X o o o Ty

natural rubber(NR)S 7|5 wjEZ A& 3l3 H7HA)|
Table 13} 2t} T3k 27]|FH a9 27]uks-gIx
AHH)E= 30 %2 AL CIP A2l Abzo] HAH
L5 o]Wd(anisotropic) &2 HIEEA|A Q17}A}7] 7o
w2 71AA B4 st 718 34 ackFig. 4).

4. HSEHYES 0|8 SEAY| FYyLo

TEX71e duEe Aol

g0l =8 T Th(Fig. 1). %lxoffi e R
el AVIZF 25 PE sHv1e 7 A
Ao)7F wok b 53719 A2 gAde] A
Fek A7 A7PEA o A U Ao s A

hud

oo B N

(a) SEM image of MRE

(b) Specimen

Fig. 4 Magneto-rheological elastomer
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Table 1 Electromagnet FEM simulation results

x1 (cm) X, (cm) x3 (cm) B (mTesla)
1.8 6.2 6.9 687.79
2.0 6.2 6.9 748.95
1.8 9.4 6.9 620.96
2.0 9.4 6.9 673.23
1.8 7.8 6.8 661.85
2.0 7.8 6.8 685.19
1.8 7.8 7.0 653.11
2.0 7.8 7.0 659.88
1.9 6.2 6.8 714.09
1.9 9.4 6.8 657.61
1.9 6.2 7.0 716.36
1.9 9.4 7.0 649.32
1.9 7.8 6.9 699.95
1.9 7.8 6.9 706.95
1.9 7.8 6.9 692.95
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Fig. 6 Interaction plot between parameters
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Fig. 7 Result of magnetic field using FEM
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Fig. 9 Vibration reduction results
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