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Loads comparisonstudy on rock breaking operation

of normal and partial wedge—shaped disc cutter

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

Abstract: Disc cutter is the key component of Full Face Rock Tunnel Boring Machine (TBM), and the in-
teraction between rock and disc cutter directly affects the tunneling efficiency and engineering cost of TBM.
It is found that theshape of disc cutter has great influence on its interaction with rock. Firstly, the working
objects of normal wedge—shaped disc cutter, the Drucker—Prager elastic—plastic model of rock and its inter-
action model with normal wedge-shaped disc cutter, were presented, and the models were verified by the
prediction theory of rock breaking force of the disc cutter established by Roxborough and Phillips. Based
on the above, the interaction model between partial wedge—shaped disc cutter and its working object-rock
was proposed. The interaction between normal wedge-shaped disc cutter and rock and the interaction be-
tween partial wedge-shaped disc cutter and rock weresimulated respectively. It is found that the normal
force,side force and tangential force of the normal wedge—shaped cutter are greater than those of the partial
wedge—shaped cutter in the conditions of different installation radius and cutting depth, and the partial
wedge—shaped cutter has a larger reduction in the rock breaking force than normal wedge—shaped cutter in
the conditions ofsmall installation radius and the large cutting depth. The conclusions of the paper can pro-
vide an important reference for the engineering application of the design theory of the partial wedge-shaped
cutter.

Keywords: disk cutter; load; partial wedge—shaped cutter
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