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Thermo-mechanical coupling analysis of shield cutter head
under mud cake condition

TAN Qin*, LU Dan®, XIA Yimin®", LIU Wenhua®"®
(a. College of Mechanical and Electrical Engineering; b. State Key Laboratory of

High Performance Complex Manufacturing,Central South University, Changsha Hunan 410083, China)
Abstract; Aiming at the cutter head thermal damage and other failure problems caused by shield cutter head mud

formation in residue and clay soil, the problem of thermal-stress coupling of shield cutter head under the effect of
mud in the tunnelling process is studied,and the cutter head temperature and thermal-stress distribution of coupling
fields under mud effect are acquired. A shield cutter head three-dimensional finite element model is built by using
software ANSYS and Solidworks. The results shows that when the mud is formed, the temperature rises sharply in
a short time, which leads to a rapid increase of thermal stress to 168. 2 MPa,at the same time, the maximum thermal
deformation reaches 3.1 mm,then the center of cutter head is wrapped.
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