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Vibration Characteristics of the Floor Structures inserted with Damping Materials
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ABSTRACT

Damping materials encompass a broad range of materials,

including, but not limits to, pressure sensitive

adhesives, epoxies, rubbers, foams, thermoplastics, enamels and mastics. Their common characteristic is that their

modulus is represented by a complex quantity, possessing both a stored and dissipative energy component. Loss

factor of damping material analyzed more than 2 times than rubber to 15 ~ 2.3, could know that Damping layer has

excellent attenuation performance in side of vibration reduction. Measurements of vibration using accelerometers by

adhesion of Damping layer, square Plate by Separation of Damping layer is less binding of Damping layer, analyzed

low loss factor and Natural Frequency by free Vibration of Square Plate.
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Fig. 1 Damping mechanism in terms of stress (o)
and strain (€).
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Table 1 Examination condition
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Fig. 2 Properties of damping materials by frequency

and temperature

Table 2 Loss factor of materials

T & A8 = A Material Loss facter
R 25, 30, 35, 40 °C Damping materials | 1.40 ~ 2.20
= @ = | 5~s0mz Aluminum 2x107° ~ 2x107®
Py Concrete 0.02 ~ 0.06
Woe oz A fﬂ;ﬂ ' lfN”m Rubber 01 ~ 1
| 5% : 00 Steel 0.002 ~ 001
Al A 2}& : 205mm, ¥°] : 6~69mm Wood 0.005 ~ 0.01
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Fig. 3 Measurements of vibration using accelerometers
for free-free square plate
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Table 3 Properties of square plates

T+ i E(Gpa)
500%500mm 11.2 ~ 124
zage
1000%1000mm 155 ~ 17.2
500%500mm 409 ~ 41.3
&gn
1000%1000mm 345 ~ 35.4

3rd mode
Fig. 4 Mode shape
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Fig. 5 Measurements of vibration using accelerometers
of square plate not inserted with damping layer
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Fig. 6 Measurements of vibration using accelerometers
by adhesion of Damping layer

4.8 B2

2 dFdMe 25 dACA ALgEo goy,
TEFEFAT AR EHHA ¥ Aoz Wiy
TEAL ARIHE AR G FEFY by
TEA Az Fol AYE wgFRe AFzUd 1
& 1EE84E BAstdn.

HA 2= F7bel wil AR Eel
ERH 2xd wE AEE #F9 2
Foged W AFTE dnAd FvAY AEY A
3} dAF¢E BAT

AR ] EHAFE 15~234 02 27
28] ooz uvegom AFAZLe FHA AR
Fol 29 ATl AL & F AN
Z2 @A gA e AdE AR Fe] A3t
Ezgz 9 ugEagdE sgHoe 3
et vetd JF 54S FES A,
gd AgAe xﬂ{la Adgol 1401 %;H%
T AFA] AR Azer uaste] &AAFI)
A HEst e, ARF PLo] Honz AFA
o A{FRE AFoZE As % LHAFFE UE
Wi

b

o Mr & 4¢

Fd w3

\:Ilo

bel AL, 2001, "B E e
4%

AT
(2) D.J. Mead, S. Markus, “The forced vibration

of a three-layer, damped sandwich beam with
arbitrary boundary conditions”, JSV(1969), 163-175.

@ 3 9 9, 2004 “¥FE ABAY FEH3}
A ABFASAE AR SuuA, eHa
pp.191~195.

(1) 3
AENE

35383 FAgdERY=E3,

(4) M.P. Norton, “Fundamentals of noise and
vibration analysis for engineers’, Cambridge
University Press, Cambridge, 1989.

(5) M. kerwin,
tions by means of viscoelastic laminae”,
(1959), 49-88

(6) R.A. DiTaranto, “Theory of vibratory bending
for elastic layered finite-lengh beams”, ASME
(1965), 831-886

“Damping of plate flexural vibra
ASME

-380-



