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Research and Analysis on the Arc Length of the Rock Breaking
Point on TBM’ s Disc Cutter
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Abstract: Based on its rock breaking movement in the full-face tunnel boring machine (TBM) ,
and the interaction between the disc cutter and the tunnel face being taken into account at the same
time, a kinematics model of disc cutter was built by using coordinate transformation matrix method
of space geometry and spatial kinematics. The three-dimensional figures of the theory crushed
trajectory made by the disc cutter on the tunnel face and the arc length of the rock breaking point
were obtained by using Matlab software. The simulation results show that the arc length on disc
cutter decreases with the increasing of the cutter radius on cutter head, but the total arc length after
cutter head rotating one circle increases linearly. The results are useful to research on tool wear
and rock breaking mechanism, as well as to optimize the design and layout of disc cutters on the
cutter head.
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Fig. 1 lllustration of the cutter rock breakage
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Fig. 2 The numerical model of disc cutter’s movement
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Fig. 3 The flow chart of program
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Table 1 Data of the arc length of the rock breakage
point
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Fig. 4 Theoretical trajectory made by
center cutter C3
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Fig. 5 Theory crushed trajectory made by face cutter
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Fig. 6 Width distribution of crushed trajectory along
cutter radius
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Fig. 7 Distribution of arc length in cutter section
2.3 TBM JI# bRT]—REEIK 5 fa M4
Bl IO B AR RN, BRI A T1 1)
— B A B W /N TN TE] 8 i, de/ME &
AR B X 5 e A A a5 isd 2 — 3
. VR TT AR e TT A — R I AR
/). ] B TERe — TR BEIR TI W 7145 A 2
THCE T B ) BB AR I, 222284k,
&9 Jrzs. PR 1 AR s O -5 5 iR
KA, T 22 AR R IR T1 2T iCE IR i
IR, JHC B 0% e M A g R Ao [ AL R A 2
PR K T BB 2 R T) R L f
D18 BT T BEBG O AE % P24 70 A1 I b
RITIHIRA 425 TBM IR0

—— P=7.87 mm
—=— P=5mm

—_ e =

—RBEAERK /mm

(N

1

(=)

BN Q00 O =D
— T T T
p
4
>

2 3 4
T %% 42 /m
8 —RMEIIKHETIEENHRE
Fig. 8 Distribution of the arc length along cutter radius
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Table 2 The calculation results of arc wear coefficient
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