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Simulation Test Study on Tool Wear Measurement of Shield Tunneling

ZHANG Chuke
( China Railway 18th Bureau Group Third Engineering Co. , Lid. , Zhuozhou, Hebei 072750, China)

Abstract: Tool wear is one of the key problems affecting engineering cost and construction period during
shield tunneling, and the operating parameters of the shield machine and soil properties are important
factors affecting tool wear. Aiming at this problem, a test simulation device for the shield tunneling
process is designed and constructed to simulate the tunneling process and study the tool wear mechanism
under laboratory conditions. The device has the functions of horizontal operation, low-speed operation,
continuous contact between tool and soil, real-time measurement of torque, etc. In the experiment, the
soil samples of Nanchang Metro Line 4 were used to systematically study the tool wear behavior by setting
different tunneling parameters, such as cutter head speed and penetration rate. The results indicate that
the average wear of the tool is reduced by 63% when reducing the cutter speed from 35r/min to 10r/min.
The excavation duration is shortened from 80minutes to 10minutes, and the tool wear is reduced by 58%.
In addition, with the increase of soil moisture content from 0% to 10%, the tool wear increases
significantly. However, when the moisture content continues to increase to 25%, the tool wear shows a
downward trend.
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Fig.1 Shield simulation test device
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Fig.2 Particle size distribution curve
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Fig.3 Effect of cutter head rotation speed and

excavation time on cutting tool wear
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Fig. 4 Effect of penetration rate and rotation

speed on cutting tool wear

HH L 4 AT A5 4§ 2 o 2 1S 2 S BT BB
ok, = DR A0 o i O O, T R 1 e AT e R
FE ] 45 ] T 3800w 0 v B 400 G I R R,
A HER DI RCR S &, T) R 55 R A T
HEELFIAR Db vh R S, HLHE -5 9s b
FERLAE T BRI A HE AR, AR R B 0, TSI AE ]
T 7] Sk T 0 5L P A B A 4 1 RE N 2. Smm/
min 313 20mm/min 25 80 H AR X E 2 B T B
B T E BT RIEAR T 58%
3.3 HHAEXTTIH B A5

JE FA AL R A R T FE 42550 H G A i o
HEZVEM, EWPEZ Z MR R W2, A5
PR | R K IR EAE R ) SRR &
TIEEE AT )G ALK AZ 109 He ) 34 Tt , %6 Fifi
Z EFb XA S N EE T R T B B 18 4
ERE R A A A R C SR L S TS
6 ) HLEE R s, BT — R R 5 B JE A L
RS 7] H B R A C &, AR A2 IR B 0 8 il ML,
3B E R ] 24 10, 20,30,40,60, 80min , 1] i
2N 5 s,

* 80min
* 60min
* 40min

Lo 30min
20min
\ * 10min

35 35 45 55 65
HHHE/(N-m)
B5 HEXTIEBRKNZN

Fig.5 Effect of machine torque on cutting tool wear
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Fig. 6 Effect of soil moisture content on cutting tool wear
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Fig.7 Power at different moisture contents
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Fig.8 Torque at different moisture contents
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Table 3 Changes in the specific energy at different

moisture contents
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