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Abstract : As the demand for quality and durability increases for automobiles, it is necessary to develop a technique for improving
the characteristics and durability of anti-vibration rubber components in reducing vibration and noise. It is very important to
accurately know the mechanical properties of rubber materials. In this study, nonlinear material constants, storage modulus, and
loss factor of rubber materials, which are essential for the characterization of rubber components, were obtained through static and
dynamic mechanical properties tests. We will contribute to the design and analysis of rubber components by applying it to finite
element analysis in order to predict and evaluate the characteristics of rubber components. In addition, the fatigue durability of the
rubber materials was evaluated by deriving the fatigue life prediction equations of the rubber material through a method that can
predict the fatigue life of rubber components in a fairly accurate manner at the early stage of development. The static, dynamic, and
fatigue life properties of rubber materials obtained through this study are expected to contribute to the evaluation of life and
reliability of rubber components, which have been difficult to assess.
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Fig. 1 Characteristics of rubber material
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Fig. 4 Stress-strain curve of long rubber material
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Fig. 5 Stress-strain curve of dynamic rubber material

Table 1 Non-linear material coefficient of general rubber material

. | Mooney-Rivlin Ogden
Stain
Cio Coi h o3| 25 (%3 13 a3
20% | 0.567 0 |0.756 | 2.966 | 1.739 |2.6e-6 | 1.866 |2.7¢-6
50% | 0.457 0 |3.3e-6|1.547|0.801 | 2.257 | 1.241 |2.2e-6
80% | 0.417 0 1.202 | 7.6e-7|0.839 | 1.992 |2.1e-5| 0.067
100 % | 0.406 0 |3.6e-5/0.100 | 4.654 [1.7e-7]0.858 | 1.913

Table 2 Non-linear material coefficient of long rubber material

. | Mooney-Rivlin Ogden
Stain
Cio Coi I ay 142 [e%) 13 %
20% | 0.546 0 10.309|3.563|8.3e-6|0.286 | 0.294 | 3.562
50% | 0.506 0 10949 |2.7e-7|1.1e-5] 0.684 | 0.837 | 2.382
80 % | 0.490 0 |1.0e-5/0.313|0.879|2.193 | 3.573 |4.7e-7
100 % | 0.480 0 |1.7e-6|0.121 | 0.881 | 2.142 |1.5¢-5| 0.815

Table 3 Non-linear material coefficient of dynamic rubber material

. | Mooney-Rivlin Ogden
Stain
Cio Coi 1 lo%] 2 @ 13 o
20% | 0.522 0 1.121 |4.4e-6|3.9¢-6| 0.288 | 0.538 | 3.807
50% | 0.472 0 |6.1e-6|1.965|1.115|2.1e-6]0.801 | 2.324
80 % | 0.448 0 [1.4e-6[0.397(0.925|1.947 |0.184 |1.5¢-5
100 % | 0.436 0 [1.5¢-6(0.512]0.922 | 1.912 | 6.307 |1.1e-7
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Fatigue life prediction equations
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