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Vibration Suppression of Beam by Using Electromagnetic Shunt Damper
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ABSTRACT

In this paper the electromagnetic shunt damper was newly employed for vibration suppression of the flexible structures.
The electromagnetic shunt damper consists of a coil and a permanent magnet. The ends of the coil were connected to the RLC
shunt circuit. The numerical solutions of resonant frequency of the shunt circuits were calculated by using Pspice. The vibration
and damping characteristics of the flexible beams with the electromagnetic shunt damper were investigated by tuning the circuit
parameters. Also, the effect of the magnetic intensity on the shunt damping was studied with the variation of the gap between
the aluminum beam and the permanent magnet. Present results show that the magnet shunt damper can be successfully applied

to reduce the vibration of the flexible structures.

7| eM
d: &Fulg B} JApA Alolo] A
C,Cl: AT A~
L dgd
R: e A%

R1, R2, R3, R4: 57} 919 €< A3
Z: AE 329 Yy
X g elEl s

E: 3|24 He F A
1. M 2

A A7 WAt AESFo] ol ok
A AMEEL AAle]l et = 9 4
g 277t FobAlal 9tk 53] shAel A AbgshaL
ANE THAAE, FAAA AFA V1A, 2 =
2oA g a e AT SoA TASE Ae
AEEAE AMEEY e #4S T Q. o«
27 AF2 2719 AW HUlg o575 Ao
w9 Fo35 AL AFA U A4t B
o] M=o gtom F2 FHIFHie F5F
A2 Ys F A FesisddygHeRE F2
e A & 2 2] (viscoelastic materials treatment)t}
A F74 7] (eddy current damper) T AFR3H
W Ee] 93, TedsdwHoezE dHAR

(piezoceramic) 2t&71E Al&stAY, AR 2F

7](electromagnetic actuator) 52 AF&3F HHHE 0]

gtk s We Fas wel el 74
e 2m k. Y ewd e Witeta B
e AL T gonE FFE + ik wY o

T uAAAE edd

E-mail : ikoh@chonnam.ac.kr

Tel : (062) 530-0076, Fax : (062) 530-1689
L Akl 7] A s gk
o Aoista 7] A58k

1

off
N
rlr
-
N
il
i)
=
X
e

[e]

$kt}, Fung S[2]&
ol i A(tip mass)7}
slo] o]B2Hom mags

RLC 7|32 A 7] A ASHA wa
TRAHNA Fme] AF= AUzl " o] YuE
o]-8-3te] Flotow & [3]2 AR} QFIZE o
g3ato] ®eo] FEidd Agelon 2 HHa
B2 At} o714 QA EE RLC 3R 3 =29 7))
A JESs k. Byt ol dHARE 9]
S35 AEZR 7] didt d7E g2 AFAEd 9
slo] A HATh B m=RoME GAANEIE ofd
AAA ZLdd} JF3|=E o] &5}
sgkalo] A&sAtar gtrh, of 7] A
A3t gl A7) HE 743 7)9]
oA HejF= R Pt

O S S R S S

g7k ol o
2~
T

3 sle.

Alminum
Beam

Yhmion of he Beam
at magnetic field

Conducting
Coil

Fig. 1 Schematic drawings of electromagnetic
shunt damper
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Fig. 2 Resonant shunt circuit
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Table 1 Theoretical and numerical solution of
resonant frequency of shunt circuit

Resonant Frequency of Circuit
Coil type (Hz)
Theory Simulation
Double layer 15.9 15.8
Triple layer 14.46 14.4
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Fig. 10 Frequency response function of shunt

damper (double layer)
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Fig. 11 Frequency response function of shunt
damper (double layer)
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