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Durability analysis of B grade steel side-frame
based on the PFM method

Li Wei' , Li Qiang1 , Wang Ping2

(1. Engineering Research Center of Structure Reliability and Operation Measurement Technology of Rail

Guided Vehicles( Beijing Jiaotong University ) , Ministry of Education, Beijing 100044, China; 2. Institute

of Oceanographic Instrumentation, Shandong Academy of Sciences, Qingdao, Shandong 266001, China)

[ Abstract| Based on probabilistic fracture mechanics, the simulated durability test is performed to study the

details with angle of sidedrame of wagon bogie made of B grade steel. A new general computational method is pro—

posed to evaluate the EIFS( equivalent initial flaw size) distribution, and the probabilistic crack exceedance model

is established. The structural damage value is evaluated from the viewpoints of the survival probability P, stress level

o, crack initiation time ¢ and economic maintenance limit @, , and the corresponding economic life is predicted

according to the actual measured stress spectrum. As a result, the TTCI(time to crack initiation) can be better

characterized by the three-parameter Weibull distribution, and the validity of general EIFS distribution parameters

obtained by the new computational method are verified by the K-S checkout. Furthermore, the structural damage

value is quantitatively evaluated by the probabilistic crack exceedance model. The predicted economic life tends to

increase with the increasing of the crack exceedance probability, and the rationality and validity of the new compu—

tational method and probabilistic model are proved.

[ Key words | durability; fatigue; B grade steel; crack

2011 F£E135F 158 61



