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Prediction of Fatigue Life of 3D Jang-gu Rubber Specimens
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Abstract

Rubber is used extensively in many industries because of its large reversible elastic deformation,
excellent damping and energy absorption characteristics, and wide availability. It becomes very
important to predict the fatigue life of rubber components. But a great deal of time and cost are
necessary for the fatigue test of rubber components. In this study the fatigue life of rubber components
is evaluated by performing the fatigue test of a specimen and FE analysis.

The fatigue life of Jang-gu type specimen which is considered as a simple rubber component is
predicted and compared with experimental results. Its material is natural rubber of which hardness is 60
and used for the engine mount of commercial vehicles.
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Table 1 Material constants
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Fig. 2 Pure shear specimen
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Fig. 3 Deformed shape
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Fig. 4 Tearing Energy of Pure Shear Specimen
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Fig. 5 Jang-gu type specimen

Fig. 6 FE model of Jang-gu type specimen
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Fig. 9 Tearing energy vs stretch
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Fig. 11 Fatigue test of pure shear specimen
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Fig. 12 Stress-strain curve of pure shear
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Fig. 14 Fatigue test of Jang-gu type specimen

Fig. 15 Fatigue failure of Jang-gu type specimen

Table 2 Results of fatigue test of Jang-gu type

specimen
e HAPEY 2719 | ASHE (92T
| (mm) | Zol(mm)|Zo)mm)| (cycles)
#1 31.0 0.15 245 8,389
#2 | 2184 1.11 2.56 8,100
#3 11.0 1.14 2.04 158,702
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Fig. 16 Prediction of fatigue life on Jang-gu
type specimen
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Table 3 Prediction of fatigue life on Jang-gu

type specimen
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#1 5,356 14,714 3,638
#2 6,276 10,361 2,800
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Fig. 17 Comparison of predicted and tested

fatigue lives for Jang-gu type specimen
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