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Study on the elastic deformation and finite element analysis of TBM cutter head

ZHANG Zhaohuang, HONG Wen, SUN Xianxing
(School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: As a key component of the full face rock tunnel boring machine, cutterhead is connected to the
main bearing by bolt. Because bolt and cutterhead are both elastic materials, the supporting connection be-
tween cutterhead and bearing has a decisive influence on the deformation of cutterhead during excavation
process. This paper established the elastic deformation model of cutterhead, presented the bending elastic
deformation equations of neutral plane under simply-supported and clip—supported conditions respectively.
Then, by giving out the load on cutterhead, the deformation curves under the above conditions are present-
ed accordingly. Finite element analyses show that the actual support of cutterhead is a mode between sim-
ple support and clamp support, of which simple support accounts for 12%-16% and the clamped support
accounts for 84%-88%. The maximum deformation of cutterhead occurred in its center and is located in a
circular region with r=0.28m.This conclusion provides reference for further analysis of the deformation of
TBM cutterhead during the excavation process.

Keywords: cutterhead system; full face rock tunnel boring machine; load; elastic deformation
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