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Analysis for Fracture of O-ring in Hang Hydraulic Cylinder of TBM Based

on Fracture

[4 5 Times New Roman]
LI Lin ZHANG Fengrong TAO Jianfeng LIU Chengliang [5 5 Times New Roman]
School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai, 200240

LAbstracli: To study the causes for the fracture of the O-ring in the hang hydraulic cylinder of a TBM, the
maximum stress which O-ring might withstand was analyzed with fracture mechanics under different Poisson’s
ratios and the initial cracks. Stress distribution of the O-ring was simulated under the actual working conditions
of TBM using ANSY'S. The analysis results show that in the process of practical work of the TBM, due to the
complicated working conditions, the local stress of O-ring will beyond the maximum stress that may sustain
before the crack rapidly propagates and it will result in the fracture of O-ring. It indicates that a larger Poisson’s
ratio of O-ring of hang hydraulic cylinder may be chosen in order to avoid the fracture based on the theoretical
analyses and simulation results and the initial crack must be carefully controlled. [5 5 Times New Roman ]
Key words: full face rock tunnel boring machine (TBM); fracture mechanics; O-ring; fimite element

simulation. [5 % Times New Roman]
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