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Life Prediction of Rubber Parts for Subway Vehicles Based on Acceleration Test

ZHU Yuan-zheng', ZHU Xin-rong', HAN Chun', ZHU Jia-xing', CHEN Tao®
(1 Anhui CRRC Puzhen Urban Rail Transit Operation and Maintenance Technology Co., Ltd., Hefei 230011, Anhui, China;
2 Southwest Jiaotong University, Chengdu 610000, Sichuan, China)

Abstract: In order to extend the service life of key rubber components for subway vehicles, this paper proposes a life prediction
mcthod based on accelerated life tests. The accelerated life test is conducted for the door finger guard rubber and passageway rubber
on subway vehicles, using new rubber and rubber that has been in service for five years. During the tests, the elongation at break,
tensile strength, and hardness of the door finger guard rubber, and the hardness of passageway rubber were tested. A quadratic
function was used to fit the variations of each parameter of the rubber, and the remaining life of the rubber was predicted by
converting the acceleration time to determine the corresponding actual service time of the rubber. The results show that new rubber
and rubber that has been in service for five years show different performance trends in the acceleration test, and by predicting the

remaining life of different rubbers, it can provide a theoretical basis for the extension of the service life of rubber parts for subway
vehicles.

Key words: subway vehicles; rubber components; accelerated testing; life prediction; maintenance strategies
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Table 1 Fitting function and evaluation metrics for elongation
at break of door finger guard rubber
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Fig.1 Fitting curve of elongation at break for door finger guard rubber
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Table 2 Fitting function and evaluation metrics for tensile
strength of door finger guard rubber
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Fig.2 Fitting curve of tensile strength of door finger guard rubber
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Table 3 Fitting function and evaluation metrics for hardness
of door finger guard rubber
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Fig.3 Fitting curve of hardness of door finger guard rubber
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Table 4 Fitting function and evaluation metrics for hardness of
passageway rubber seal
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Fig.4 Fitting curve of hardness of passageway rubber
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