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Rubber Aging Life Prediction Method Based on Time-temperature
Superposition Principle and Interpolation
LIU Qiaobin", SHI Wenku', CHEN Zhiyong' , MIN Haitao', ZHANG Tong®, CHEN Ké*

(1.State Key Lab. of Automobile Simulation and Control, Jilin Univ., Changchun 130022, China;
2.Automotive Eng. Research Inst., Nanjing Automobile Group Co., Nanjing 211103, China)

Abstract: It is one of the research focuses to study the aging performance degradation modeling and life prediction methods in the field of corro-
sion and protection for rubber and other polymer materials. Theoretical basis and reference would be provided for performance monitoring, main-
tenance and replacement of rubber parts through exploring the application of newly developed reliability theory, such as accelerated aging meth-
od. The traditional aging modeling method of polymer materials contains the disadvantages of strong model dependence, high difficulty in para-
meter identification and insufficient precision. In order to accurately predict and evaluate the aging degradation law of rubber at room temperat-
ure, the interpolation method was used to calculate the pseudo-failure life at different acceleration temperatures through analyzing indoor high
temperature accelerated aging data. The performance degradation shift factors of each acceleration temperature relative to the minimum accelera-
tion temperature were calculated according to the data set. It was found in further research that the shift factors satisfies the Arrhenius equation,
and the data of accelerated aging at each high temperature could be converted to the reference temperature according to the shift factors. The prin-
ciple of temperature superposition was applied by the established acceleration model, and the shift factor at room temperature was obtained by the
linear extrapolation of the high temperature shift factors, thus the prediction equation for the aging performance degradation of rubber at normal
temperature was developed, with which the accuracy was verified through the comparison with measured data. The results showed that the rubber

accelerated aging data would be quickly processed by the proposed integrated method, and the normal temperature performance degradation
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result obtained by the proposed method is distributed in the two times dispersion line compared to measurement data, which meet the engineering

requirements. This paper can provide reference for accelerated aging data processing and life prediction of related polymer materials.

Key words: rubber; performance degradation; accelerated aging; time-temperature superposition; life prediction
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method and time-temperature superposition prin-
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Tab.1 Natural aging and high temperature accelerated

aging data of 8106 ethylene propylene rubber
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