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Fatigue Life Prediction Method of Vibration Isolation Rubber for
Vehicles Considering the Influence of Strain Ratios
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3. School of Mechanical Engineering, Jiujiang Vocational and Technical College,
Jiyjiang 332000, Jiangxi, China)

Abstract : The working load of vibration isolation rubber is usually time-varying and amplitude-varying. In order to
better predict the fatigue life of rubber, it is necessary to establish a high-precision fatigue life prediction model for rubbers
under different strain ratios. Based on the measurement data of fatigue life of rubbers under different strain ratios, the
concept of equivalent strain is introduced to transform the fatigue life prediction problem of different strain ratios into such a
problem that can be dealt with by the traditional crack initiation method. The exponential function, power function, power-
exponent mixed function and quadratic polynomial models are used respectively to calculate the equivalent strain. Moreover,
the correlation coefficient is used as the fitting goodness to evaluate the modeling accuracy of different models. The results
show that the fitting accuracy of the power-exponential mixed function is the highest. Finally, the proposed method is
applied to the fatigue life prediction of vibration isolation rubber under different strain ratios. Compared with the measured
values, the obtained life prediction values are within 2 times of the dispersion lines, indicating that the prediction accuracy of
the model meets the engineering requirement.

Key words : vibration and wave; vibration isolation rubber; fatigue life; equivalent strain; mixed model; crack initiation
method
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