FFASAEFTHIA A 8 A Al 5 F, pp. 900~907, 1998.
(= =
Z =] = O T E =
FEeFL B PAITY 554 64 % 4

Analysis and Experiment of the Dynamic Characteristics of Rubber
Materials for Anti-Vibration under Compression
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ABSTRACT

Rubber materials are extensively used in various machine design application, mainly for
vibration/shock/noise control devices. Over the years an enormous effort has been put into
developing procedures to provide properties of rubber material for design function. However,
there are still a lot of difficulties in the understanding of dynamic characteristics of the
rubber components in compression. In this paper, the dynamic characteristics of rubber
materials for anti-vibration under compression were investigated. Dynamic and static tests
for rubber material with 3 different hardness were performed. In dynamic tests,
non-resonance method, impedance method, was used to obtain the complex modulus(storage
modulus and loss factor) and the effects of static pre-strain on the dynamic characteristics
were investigated. Also, a relation equation between linear dynamic and nonlinear static
behavior of rubber material was discussed and its usefulness to predict their combined

effects was investigated
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Fig. 1 Stress-strain curve with various hardness
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Table 1 Coefficients of strain energy function
(unit : N/m?

Hardness Mooney-Rivlin coefficient

Duro 40 Ci1 = 1.34x10°, C; = 8.73x10°

Duro 50 C1 = 231x10°, C2 = 4.83x10°

Duro 60 C; = 2.73x10°, C; = 1.57x10°
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Table 2 Experiment conditions for dynamic

characteristic
Pre-strain(%) Dynamic amplitude
Hardness [mm] (%) [mm)
5, 10, 20 1
Duro 40 | 145 10, 20) [01]
5, 10, 20 1
Duro 30 145 10, 20 (0.1}
5, 10, 20 1
Duro 60 1 145 10, 20) (0.1
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Fig. 3 Dynamic characteristics of Duro 40:
(a) Storage modulus; (b) Loss factor
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Fig. 4 Dynamic characteristics of Duro 50:
(a) Storage modulus: (b) Loss factor
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Fig. 5 Dynamic characteristics of Duro 60:
(a) Storage modulus: (b) Loss factor
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Table 3 Errors between calculation and experiment
for storage modulus

Pre-strain | Max. error (%) | Average

(%) [at frequency] | error(%)

10 673 [ 1 Hz] 2.04
Duro 40

20 11.95 {200 Hz] 9.08

10 812 [ 20 Hz] 5.19
Duro 50

20 22.80 [ 20 Hz] 19.98

10 7.89 [ 20 Hz] 475
Duro 60

20 23.35 [ 10 Hz] 19.23
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