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ABSTRACT : Rubber materials with excellent damping property are widely applied for vibration isolators.
The dynamic characteristics of the rubber materials for vibration isolators were investigated. Dynamic tests
for rubber materials with five different hardness were performed. In dynamic tests for test specimen,
non-resonance method was used to obtain the dynamic storage modulus and loss factor. Moreover, the
effect of dynamic vibration frequency, strain amplitude and temperature were investigated. As results, the
storage modulus and loss factor genearlly increase when the hardness and frequency increase, and the
glass transition temperature is -50°C by a large change in modulus and loss factor
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Figure 1. Stress and strain vs. time under the harmonic
loading
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Figure 4. Effect of strain amplitude on dynamic pro-
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Figure 2. Effect of temperature on dynamic properties
perties

Figure 3. Effect of frequency on dynamic properties
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Figure 5. Dimensions of dynamic test specimens

(a) Tension & compression

(a) Dynamic test (b) Tension test

(d) Shear test

Figure 6. Dynamic test configuration

(c) Compression test

Table 1. Conditions of Dynamic Test

NgzxA
T 5
ex B4 |35 54 | AF 54
T 30Hz 10~ 300Hz 30Hz
HYGAZ 0.1% 0.1% 0.2~4.5%
BAAYE 10% 10% 10%
o & |-100~100C| 25T T 25C

A stgom FagE 10~300Hz G oA HBHA
Ack =¥, W¥E A% 5497 A% AEx
7Ae Aeoa FugE 30Hz Hik HEES 10%
2 nAse] WdE AFEE 02~45%0.1~
2.25mm)E 3Gk



(1) 2R AR FEEAS - E,y

=(h/AYK,

(2) 2RV &4 FdAF 0 E,, =(WAK,
(B) A% FHAAT E, =E,y [ (1+1.645 S%)

(4 &4 FEAATE, =E,p / (1+1.645 §9)
(5) 2RI AGAGDYAS © G, = (WA K,
GRAAAG ¢ G =(WAK,
) xaon EIAIT: G =[1+(4/9) - (B d*1Gy

T Gy=[1+(4/9) - (W dD’1G e
A AETHEA, g

12 i 2

oH Aozl 1 Catol 2Rl
o 4 Wslel e FEAYL sersir.
Figure 7~90)lx9} Zo] Qg - ¢t HAWAg Y
A5l el =g fAE g vehigle
Tension Test
300
2001
£ - | ¥
E’wol v y. v A * L%
3 704 + 7 R
o 604 td
E 50 4 o ."’ []
% 40 ® o - ® -«
£ "
O 304 - S [ .
20 T T
10 100 1000

Freguency {(Hz)

(a) Storage modulus

Figure 7. Frequency effect on tension

o Fabel e AReATeh S8
Ag 8% ZIMHE AFOIUIL, FEsh oW @
A WMEl Zo] Z71akgth 100HAAE ¢
KIS Skt 150z ool HY #s F
7hstg.om

A ]
Zokebd Ae) AuFow astu &
HEE2 2

2% ooz Zbehdl Wash drk e,

7

}
A vdeh bt HErb obw wslkEo]l AX St

QPSR TRE Qo] ARE

1%7}A]

sow WHEEIE] nE edAS Wy

wia] Ax 6591 75%0115— S0%E Aok 7R
Wk wgtMe QAR o bEeke] A%
=A el

Loss Factor (tan 8}

=
A5 EE . = gn
1 A AHL Figure 20|49} #o] A &4
Tension Test
0.20
Hardness
| m 45
0.18 .v| ® 50
v & b5
3 v 60
o8t & 65
0.16 4 vﬂ“ -
¥
5“ .
® [ ] .
014 { u . b2
4 ? i om,
o124 *
A =
0.10 T —
10 100 1000

Frequency (Hz)

(b) Loss factor

Elastomer Vol. 37, No. 3, 2002



188

Dynamic Modulus (kg/cm %)

O )2~
T -
Compression Test
300
Hardness
& m 45
200 @ ® e 50
? i 55
v v 60
v Let| & 65
5 * s
100 % - -
%
80
70
60 .
50 & ®
L
a0 | .
30— —T— T T
10 100 1000
Frequency (Hz)

(a) Storage modulus

Figure 8. Frequency effect on compression
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Figure 13. Dynamic tester with environmental chamber
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