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Study of the Measurement of Young's Modulus and Loss Factor
for a Viscoelastic Damping Material Using a Multi Degree
of Freedom Curve Fitting Method and RKU Equation
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ABSTRACT: Offshore structures, such as a platform, a buoy, or a floating vessel, are exposed to several dynamic loads, and viscoelastic damping
material is used to reduce the vibration of offshore structures. It is important to know the properties of viscoelastic materials because loss factor and
Young's modulus of the viscoelastic damping material are dependent on frequency and temperature. In this study, an advanced technique for
obtaining accurate loss factor and Young's modulus of the viscoelastic damping material is introduced based on a multi degree of freedom
curve-fitting method and the RKU (Ross-Kerwin-Ungar) equations. The technique is based on a modified experimental procedure from ASTM E
756-04. Loss factor and Young's modulus of the viscoelastic damping material are measured for different temperatures by performing the test in a
temperature-controlled vibration measurement room where temperature varies from 5 to 45 degrees Celsius.
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Table 1 Measured mode frequencies for different thickness of

uniform beams

e e 05
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4 mm 292.89 817.88 - - -

A 1mm Aol 71209 Bgue] 2A%NE AN welFth
a9 Ade 492 B el SR T
(Accelerance frequency transfer function,
B FANES Fol PN FAEAD

CHlEE -

QA

Az e Fagel v =71 Wil FAdstEe] FEA
o] ml¢ F=3S FIF & AUtk oY FHNFLS Z7te] 2

Tl A 1~4mme] Aol thate] whEste] == Flck
1600Hz H 91l A 1~4mm AJHel| A 242} 571, 471, 370, 270 €]

% 1409 RE7 SAEA 7€ el niste] Hdj 74

o FxAol stk o] A}, &4 9 AT F49 ¥

7P & 0t Table 12 25°CellA] HA1He] 578 S44

=5 HoAFErh

Gow AL St et
dehbn aFasgdete L5t B

=
A bt 2Emste] met ST 2A= 03 ol At
o7t e & 4 Utk olHF WS TREY AFAY AF
& A W A e BR PR Al 2w mE
wAA ) AT HEkE aestoior gtk
0.8
0.7
g
u .
S 0.6 kd//{_‘.; *5C
Z os % 5 0 m25°C
o 8 . 45°C
4 o4 "
Q
= 03 R
0.2 :
0 500 1000 1500
FREQUENCY (Hz)
Fig. 8 Loss factor of visco-elastic damping material for different
temperature
— LOE+09
=
3 e e .
M\_
é . + ¢ .t 3 ) *
5 e e ML
a 5 " - *5°C
g 1.0E+08 |- msC
% h . 445°C
&)
Z
)
=
> 1.0£+07 : :
0 500 1000 1500
FREQUENCY (Hz)

Fig. 9 Young's modulus of visco-elastic damping material for
different temperature



SAHE 34 9EWT RKU 7S o] 83

1.0E+04

-
N
T 1.0E+03 -_—
-
Q
Z — - - _— ——2nd mode
% — -#-3rd mode
=4 e 4th mode
= 1.08+02
[~ < —_— —<5th mode
= —+6th mode

1.0E+01 ! . : : !

0 10 20 30 40 50

TEMPERATURE(C)
Fig. 10 Natural frequency of 1Tmm composite beam for different
with temperature

Table 2 Natural frequencies of 1mm composite beam
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