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Fig.1 Size of the disc cutter cross section
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Fig.2 The geometric model of rock

breaking simulation
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Tab.1 The constitutive model parameters of rock

A B C N Sy f/MPa
0.79 1.6 0.007 0.61 7 45
P../MPa n. . P ./MPa pu, . K,/GPa K,/GPa

16 0.001 800 0.1 85 -171

K,/GPa D, D, T/MPa G/MPa EF

208 0.04 1 2 15 0.01
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Fig.4 The relationship between lateral force and time
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Fig.5 The relationship between rolling force and time
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Fig. 6 The relationship between normal force and time
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Fig.7 The comparison of cutting force under

different penetration
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Numerical Research on Rock Fragmentation Process of TBM Disc Cutter

ZHANG Yinxia, JIANG Zhiqgiang, DUAN Liuyang, WANG Dong, LIU Zhihua

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In this paper, the dynamic simulation and analysis of TBM ( Tunnel Boring Machine) hob cutting
rock process is simulated by using ANSYS/LS-DYNA. The load of TBM hob in the cutting process and the

effect of cutting parameters such as disc rotation speed and cutting depth of hob effects on the hob cutting load

are studied. The results show, when the epitaxial compressive strength of rock is 45 MPa, the average value of

the lateral force, rolling force and normal force under the hob is about O kN, 0.45 kN, 4.5 kN, and the best

penetration and rational cutting speed is 10 mm and 3.6 r/min, which provides a reasonable basis for the de-

signing staff parameters under the condition of the second hard rock.

Key words: TBM disc cutter; rock fragmentation process; LS-DYNA; FEA simulation



