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ABSTRACT

Eddy currents are induced when a nonmagnetic conductive material is moving subjected to the magnetic
field due to a permanent magnet. These currents circulates in the conductive material and are dissipated,
causing a repulsive force between the magnet and the conductor. Using this concept, the eddy current
damping can be used as a viscous damping. The present study investigates the characteristics of a magnetic
damping analytically and experimentally. The theoretical model of a eddy current damping is developed from
electromagnetics and is verified from experiments. The drop test of a magnet in the cooper tube shows that
the present model can accurately predict the damping force. Additionally, the dynamic test of a eddy current
damping is carried to verify the present model.
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Fig. 3 Modeling two magnet
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Table 1 Parameter for dropping experiment

Properties Value
Magnet Mass 23g
Magnet size 20 X 10mm

Copper Length 110mm
Copper external diameter 12.5mm
Copper inside diameter 11.5mm
Copper thickness 1.0mm
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Displacement With Time
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Fig. 4 Motion of one falling magnet
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Table 2 Comparison between prediction and
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Table 3 Damping coefficient of eddy current damper

Parameter Damping coefficient
A=02mm f,= 5Hz 52.8 kg/s
A=03mm f,= 5Hz 52.7 kg/s
A=02mm f,= 9Hz 70.8 kg/s
A=03mm f,= 9Hz 70.6 kg/s

253



oFo]l 48k mdyS o] g3k o FH
51.02 kg/s °]t}. 5HzY %= d=x¢ 2 dA3
i o 9Hze] A= Aolrt des & 4 Atk
&= 2 d79 Rdolq agshA] 22 45

o Aol
ogt sz ueEch. QA e e o
F Qe Wy Age Mk AnE 9g & 9o
w skl w1 gl BES ¢ 4 gk we
A, shAF 29 B 540 te F7H49 At
gag Aow woHd,

5.2 &
B ATAE AN ARA] R N $ES

BrpE, ARA FHs TN dieFoR ol

ST 7217k BBk 9918 avlesin SR 14

1

ja A=
£ 712 v g Wt 9 Aol v e,

242 9

g 9 IREIE UL DR Bu

of

ol

3@

|o

.=

iz
ot bd oot ok

= 1
1o fo
a8 o g o o

flr o> <y

T ox
i)

i
oX,
lo
td
i)
o,
2
=
b
P
)
a2

p
b

%0,
2 9
o
po
lo -
frtl
=)
L
a
)

o T
N
s
w12
ol
2

B odge T Al VRAT At A9
ofsff =N, ol AAR}F oHEA FA=HY T

(1) Bae, J.S., Kwak, M.K., and Inman, D.J., "Vibration
Suppression of Cantilever Beam Using Eddy Current
Damper®, Journal of Sound and Vibration, Vol. 284,
2005, pp. 805-824.

(2) Sodano, H.A., Bae, J.S., Inman, D.J., and Belvin,
W.K., "Concept and Model of Eddy Current Damper
for Vibration Suppression of a Beam," Journal of
Sound and Vibration, Vol. 288, 2005, pp. 1177-1196.
(3) Sodano, H.A., Bae, J.S., Inman, D.J., and Belvin,
W.K., "Improved Concept and Model of Eddy Current

Damper," ASME Journal of Vibration and Acoustics,
Vol. 128, 2006, pp. 295-302.

(4) Sodano, H. A., Bae, J.S., Inman, D. J., and Belvin,
W. K,
Damper for Suppression of Membrane Vibrations,"
AIAA Journal, Vol. 44, No. 3, 2006, pp. 541-549.

"Modeling and Application of Eddy Current

254





