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Fatigue life analysis of TBM cutter head structure under double crack damage

WU Mian'?, LING Jingxiu"*?, CHENG Xiaoyuan'?, WANG Wenjing'’
(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Fujian Institute of Technology Innovation of CNC Equipment Industry, Fujian University of Technology, Fuzhou 350118, China;
3. CSCEC Strait Construction and Development Co., Lid., Fuzhou 350100, China)

Abstract; Based on the Paris formula, the crack propagation model of the TBM cutter head was established ,
and the cracking process of the crack was simulated by Workbench, and the cycle times and stress intensity
factor were calculated. The initial length, distance and angle of the double cracks were changed so as to ana-
lyze the crack propagation life of the rib when multiple parts are damaged. Results show that the longer the ini-
tial length of the crack, the more likely the component will fail, and the life will be reduced by 35% for every
2.5 mm increase, while the double-crack distance has less effect on the life, i.e., within 10%. When the
crack direction is perpendicular to the force direction, the component is prone to failure, and otherwise, the
impact on the life is smaller. This research can provide reference for the field of fatigue life in the design of
cutter head.
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Fig.1 Submodel extraction location
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Fig.2 Schematic diagram of prefabricated
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Fig.5 Cracking stress diagram
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Fig.7 Effect of initial crack length on parameters
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Fig.8 Effect of initial crack distance on parameters
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Fig.9 Impact of different crack angles on parameters
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