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A Study on the Dynamic Test of Viscoelastic Material

Hyun Choi, Kun-Rok Park, Doo-Hoon Kim, Sang-Jo Lee

ABSTRACT

Viscoelastic materials shows the characteristics

show negligible damping value, the damping characteristics of

of elasticity and viscosity. Unlike metals which
viscoelastic materials like rubber

mounts is very important in the analysis of the dynamic system. So there has been a great

interest in measuring the damping characteristics

of viscoelastic materials. There are two kinds of

methods which the damping characteristics can be measured. One is the resonant method where

loss factor can be measured only in the resonant
which is characterized by the impedance method

frequency. The other is the nonresonant method

and transfer function method. In this paper, the

test procedure and the physical meanings of the impedance method are introduced. The impedance
test results, the loss factor by the impedance method are compared to the results of the resonant

method and recommendations in the experimental
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Fig. 1 Dynamic stress and strain
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Hake) A4 6 A WY (5F o83y 7

& ¢ A" Fig. 20149 o] "y REe 29
EHEEY2T] 420 A angte Ho
AR E4ATI Ao

7 = tan 6 6)

- 37—



Semm

Triged - ern mmmmeef fB P samm

53 il Channel

Rubbar Rand “ignai Analyzer

Pawel Dimantions

acdifiorai\ N, Amnuw of the Rubber

Snakzr Mass S

Faree Miansducer
8204
neneleiomeres .

bt

Charge Analifiet

Fig. 4 Experimental test setup

Fig. 4904 A @4 gl 7278 AFuct &
dg 7y gstel AhRs] e 2ohE A
& FRAYG. AHAFAAN FEYN R g
e BHaF0l 7dr] 2 ¥AAFY AFEG
£ 2 A% ANz A¥gos 2E
drh.

Ax719 529 (Source)ol ] A A
WANNEE ANWLE ] FEshe] 7]
2 7EUG. 2YAA(Swept Sine)F e AP
sr AZBSA AET AAE TANA 4
d AYe Bakr] EaHA

ANRA ARl el e ATFHS st
A718) AL ZRAAR 4%E FoE F
gafor vk @ ojgHoz HugAHd £
Fo) $ARF L HEAL, o Yol date} M
AN FALGoz AFL TAANA olE
zAgod, SHAYE At dEsFl
APNlE DEARAA ABFA e AW
e gudeel weby BHsF) F894e
2 AP vigwse H2PRF ¥ dof
2% 24739 AALE AsA7)00 Aok

2FREUd 0H7H FHE LI
2 249 q4:d~E Fig 59 ¥th 20Hz ol
o) FRsgeldn =sPAxst Asss 2
e AR FAWYolt.

Fig. 6 ¢ 2%€ A4AA2F Aol dhsa
28 HEsd 7o AR AW FHFHoIG
EARAL Fusd wes oe @e sAn, F
B47t FAEEE FobeTh 9@ Fasold
ANE ZF2dT ASS 4 Utk

EARR ) ASRE ANFHSY Fob we
A ZrbaTsl gastn, $A34Y S4rE o
HstA 27181 982 Fig. 794 ¢ ok

EARRe) ASFE FoAFe Frhd werA
43 ZEgst AE3Ee A8 FuyAne
4o WY e BRAFE TYS 1TAA

! Accelerance FRF
1 T T T T T T T
“:F 1
10 1
misp
10
1 | 1 L L L L I E——
[+] 50 100 150 200 250 300 350 400
Freq, Hz

Coherence

T T T T T T T

L NS I DUV S—
200 250 300 350 400
Freq, Hz

2r
2
2

Fig. 5 FRF of accelerance and its coherence

Fig. 6 FRF of dynamic stiffness

_38_



W 3 50 5 70 36 7o
Yy

Fig.7 Real and imaginary part of dynamic stiffness

o Ay gAY SHAA et WA

FARY DFAFFAA APe @ 5 e
o, Ao A 9% 2He FAFH TR
A FReFotel webd dgsA Fhea o
& ¢ F Ak 2z gol YRl A
AsE FAFAGAN AagAde Jslda

(impedance)7t gol=3 weld NFEHol =A
dAstA T, e Az s HAdo] 7 5
HARREA st FAFHFAN AFLHS
24 F Aee gnag

o] §3tod AjA2] Zolg Fstx
o2 v Bix4 @AdAsE Fig. 8% ZE‘E}.
B Bag @A) A

= G o gy A9 3
T3 £4RE 2SS Fig 99 2}

o WO

-

|D‘ 50 00 ) 700 50 Jod 350

Fig. 8 Complex modulus

Fig.9 Real and imaginary part of complex modulus

Fig. 99
3] EH

<O

Bas wyAse) Ay
4@ (5

s 85
ANk 2o] FAAY] A5¥
Zol, 03 w@A, Aol W,

fid

()2 #e golmz 5424 Anst fHo)
 Has GYASe] 45¥e B4RE
g FHFRQ SUATEH2E A(2)9 Fig.2o)

2E A¥A0% ¢ 5 Ao

9, tan6 gL E4AFA 77t "ok Fig. 103
Fig. 11& 77} 447z o9k &AAF, 75 e
=

w 00 i 0 S 00 £ o
e

Fig.10 Phase, 8 between Erea and Eim

Loss factor

2hb----
7 @ans
15

Fig.11 Loss factor

(—nonresonant method  * : resonant method)

_39_



23 B @ SUAFEY

EAAFER AEE FAF FBY

qere Agste] ¥hA R
o oi
#2718 ol g3hel

>
o)
o_>,~_._?-,o}d

W
g

NEAE
N3

ot < mx
2ok 1
ol
ol

Er T R NREEERE SRR
7z 2o A 234 A9 7t
olgdte) =AstA. AZTlAA =3
) 2] & 2 (Accelerance) F3F5H oA
B4 9] 3= M half power methodg °]&
gagdA -3dB A8 FoArEE /3
2 UEger &4AFE Adtsart

o b 2
2
5 £ e

—l).&rN

= —% )

Bola e AadAse HA, wdo] FAsts
FRFAFAgMYg BAAAAS @4 ozt At
td  Table 1.4 2¢h

|

0

Fo= 52\ i (8)

Fig. 12(a)e $7HA%92 348 G240
Bl FussgEsoln (e ALAU2AE A
ol dheted 28 AR F FThoIA L F3

2 O

(@) Acceleration Response

10
10}
z 10" 3
2
0%,
3
107y 1
10* . .
0 50 100 150 200
_ Hz
3,(10-6 (b) Displacement Response
25l B7.5Hz 96.0Hz
) 7T 1695Hz
H A U TN h
Z .- /' \ -~ \\
€ ”’Y N AN
05¢ - o
0 ) 700 150 200
Hz

Fig. 12 FRF of accelerance and displacement

geolth Fig. 59 (belM FaA5e-ert 2
Foprgdolo s BAsNeln, 3 20Hzolste)
gt NRAAS TAG R NA%E FH%

L~

2ol @XaA Ve 2 2

% Qo

Table 1. Comparison of stiffness between
nonresonant and resonant method

fn K (N/m)
No I\EI;ZS) {(Hz) | Nonresonant | Resonant ARCE
1| 521 |875! 1.446E6 | 1.576E6 -83
2139 |96.0| 1.467E6 | 1.441E6 +1.2
3| 1.16 |1695| 1538E6 | 1.316E6 | +16.8

Table 2. Comparison of test results between

nonresonant and resonant method
N Mass | fn U A 7(%)
o] 0]
(Kg) (HZ) Nonresonant Resonant 7
11| 521 | 875 0.350 0.377 -7.1
2139 |96.0 0.362 0.401 -10.8
3| 1.16 |1695| 0475 0.431 +9.2
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