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Rubber storage life prediction based on step stress accelerated

test and a modified Arrhenius model

LIU Qiaobin, SHI Wenku, LIU Helong, CHEN Zhiyong, CAO Fer, MIN Haitao
(State Key Laboratory of Automobile Simulation and Control, Jilin University, Changchun 130022, China)

Abstract; In order to accurately and quickly predict the storage life of rubber, the acceleration coefficients at different acceleration

temperatures are calculated based on the stepping stress accelerated aging test of high temperature, and the acceleration factor and absolute

temperature reciprocal curve was obtained. For the non-Arrhenius characteristic, a power exponential factor was introduced, and a modified

Arrhenius model was employed to fit the acceleration coefficient. From the slope of the logarithmic reaction rate and the absolute temperature

reciprocal curve, the equivalent linear activation energy of the modified Arrhenius model at different temperature was calculated, which indicated

that the activation energy decreased at low temperature. The aging life model at low temperature was established and the aging life of the rubber at

10 °C, 20°C and 30 “C was evaluated respectively. Evaluation result shows that, it can provide reference for non-Arrhenius analysis and life

prediction in the corrosion process of related polymer materials.
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Fig.1 Schematic diagram of stress loading in

step stress accelerated test
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Fig.2 Schematic diagram of performance degradation of

step stress accelerated test
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Fig.3 Flow chart of storage life prediction
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Tab.1 Stepping stress accelerated aging data of polyurethane rubber'”
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1 2 3 4 5 6 7 8 9 10
70 C 100. 8 98.8 97.5 95.7 9.1 93.4 92.8 91.6 90.3 90
82.4 C 88.8 87 85.4 84.6 84 82.6 81.2 80.8
95.6 C 78.6 77.3 76.3 74.5 72.8 72.1 71.4
110 C 68.7 66.2 64.8 62.7 61.6 60.6
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Fig.4 Step stress accelerated aging data of rubber
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Tab.2 Prediction of decay time under each step stress
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Tab.3  Acceleration coefficient under each step stress

TR 70 °C 82.4 C 95.6 C 110 C

JIBEEY 1 1.4939 3.4109 13.677 1
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Tab.4 Parameter identification results and goodness of

fit for the two models
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and after modified
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Tab.5 Acceleration coefficient under low temperature

calculated by modified Arrhenius model
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