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Abstract

Cutter head is the main working part of shield machine. Different cutter head structure and cutter
arrangement should be adopted in different geological strata. Shield cutter is used as cutting tool
in tunneling process. The quality of cutter head and tool is related to the success or failure of
shield construction and affects the speed and benefit of shield tunneling. In this paper, the cutter-
head is arranged according to the principle of Archimedes spiral line, and the service life of cut-
terhead is taken into account. It includes the calculation of the digging Coefficient and the wear
Coefficient of the cutter head, and the determination of the number of the cutter head by applying
the equal life principle.
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Table 1. Cutter application scenarios
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Figure 1. Archimedes spiral of cutter arrangement
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Figure 2. Schematic diagram of cutter layout
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Table 2. Mechanism parameters of cutter head of shield machine
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Table 3. Polar coordinates of cutter placement
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Figure 3. Cutter arrangement of Archimedes’ line

B 3. PERTEZRIEL T RMNHEME

DOI: 10.12677/hjce.2020.98086 817 T ARTHE


https://doi.org/10.12677/hjce.2020.98086

34. JIBTIEBEHRE

T TR v A K ON[13]:
KDLn

0= 10v ®)
b, K—BFERE(mm/km); D—J]# EHAm); 6 — B (mm); L—5 LA BERE 25 (m);
in); v JI AR 13 FE (cm/min) .
TJIE s B RE R AT 228 TRE SR [ 14]:
Kn — K/n0333 (9)
X, K———%Hil E T HER A — 2B I on 0] R FE R
F9 D=2R, FrLAAR(8) AT
5= KRLn, w (10)
Sv
H R O)H A K (1075
b=t S (an
Svn” S5v n-

LS=a -y
R KLnyn
o, a:no,asa’ x= 5,
A, 8 a NAFTIENAR TR R B 28, K ONESERR TP e, v NI 2 e,
n, NTEFETHIE, LN EERNIREEE, y AE .
CLTIEE A2 R ONBEAAKR, UL o HAEKR, 13708 R, Wi 4 fios.

4 T T
—a—n=1
e n=2
—4—n=3
34 | —~v—n=4 i
=) —+—n=5
g —<—n=6
W% 2 —>— Il i 5 Ao |
1o
=]
ES
B 1 1
0 T T T
0 1 2 3 4

JJRZHF4 (m)
Figure 4. Wear resistance coefficient of cutter
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Figure 5. Excavation coefficient of cutter
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Table 4. Wear coefficient of EPB shield machine
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Figure 6. Relationship between wear resistance coefficient of cutter mounting radius
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Figure 7. Relation between the digging coefficient of the cutter mounting radius
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Table 5. Numbers of minimum cutters to be installed
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Table 6. Layout plan of the cutters
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Figure 8. Layout scheme of cutter head
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Figure 9. 3D model of the cutter head
E 9. TIEH =4

9 wIkn, JEMJIETRE 106 8Y)J], 35 850647 7), 6 LG, 1 mET), —IFHE 148
FETIE o FE SR G A T A RSP S M TR TR 84 VI JT, 42 JedT ), 6 LRI, 1 {EEET], —
HFHE 113 )R SLbri TrhpER )7 BB E —e g, FELEn—eg 8 my), L
WA T R, SIS IR TR R Ay, B 9 AN, XM E T AN SERR i A ) )
BoAT B R AREF W) E, Ul WX Rl A BT 520 R S bRt LK

4. g

1) EFoxf Btk TR it T B st 2R 2« JEMIHLI 32 il TS 400 At TR R S5, K4 )
HEE S5 ar 50, SRV R BN EESE . -5 R TR 7 B B R A B 5, N fREE
Jti T (22 A R AT S 5 5%

2) R T IR AT ER F SUBE ZA BTk, JIRR NI R, AT TR E 7 SR A R
SRR B, 151 R M ANE AR B S HEE T

3) HEbril T, JEM T EERWT: JEM IR E 106 Y1 7], 35 #5847 7], 6 LTI,
1)), —HEFEE 148 ) H, Win—e BB MY, Dk A T B R, AT 5]
L1 1 o

4) VL&A B 5 St B oK R e £ SR A B ) ) E, R R IR ) B ey, b s
JIFLRIFZHE RECRE IR R B0, N &6 A5 dn SR A e ) B, @k fA B 7 R 10 75 i i
FRL) 15%.

SE MK

(1] XBSCoE. JEH IR RIE K T BATE )] @A 5340, 2016(3): 200-201.

2] FIE. JERPLIRER K TIEGRE M), ABE0R, 2018, 32(2): 28-33.

[3] FBKIR. EEHZEFE-PLIES TR EERRERI]. T ARLARSE#H, 2012, 19(2): 38-41.

[4] ASEAH. & HZEEMHLIE TR TE R TAERMAD]: (LA s]. dbat: b TR, 2018.
[5] Ak, EAHZELEFEEWILIE A )RR BRI, R E SR, 201924): 12-14.

[6] FBNNZE. JEMIMLTIEAG BRI [D]: (B2 M08 0] A A ETE K2, 2016.

(71 xR, XI55, F0fh, 5. BEEAR LIS 45 MV BE VRO BIE TT 508 i) ALy A 0], BUARREIE SR, 2014, 51(2):
5-10.

DOI: 10.12677/hjce.2020.98086 822 T ARTHE


https://doi.org/10.12677/hjce.2020.98086

[8] SEEH. NEMVLRITORIIRSJJAEE]. VLML, 2013(4): 62-64.

[9] Sfate, x4, EAOE EMHL) BB KA E]. TARIEM, 2013(1): 54-56.

[10] XIS, B, Jitk, %5 BN R R 5/ B[] ERPLM, 2019(2): 6-11.

[11] PRE RS, PEOREIRTEE AP AD]. ETSRERA, 2006(2): 18-20.

[12] 2EHTE. JEANLT)E BB S A0 @80 bt 7 [D]: (W22 008 50]. R REER, 2009.

[13] £, ¥ B2 KRERER IR T RBER ST 3SR 545, 2009(6): 80-82.

[14] 3kt. AW AL ) BB 5t & J) BAG R AL [D]: [ 30018 30]. R REER, 2014

DOI: 10.12677/hjce.2020.98086 823 T ARTHE


https://doi.org/10.12677/hjce.2020.98086

	Research on Optimal Layout Design and Tool Life Improvement of Cutter Plate for Shield Tunneling Machine
	Abstract
	Keywords
	盾构机刀盘刀具的优化布局设计与刀具使用寿命提升研究
	摘  要
	关键词
	1. 引言
	2. 盾构机常用刀具分类
	3. 盾构机刀盘刀具的布置方案设计
	3.1. 刀盘刀具的布置曲线
	3.2. 盾构刀具在刀盘上布置位置的确定
	3.3. 基于阿基米德螺线刀具布置实例方案设计
	3.4. 刀盘刀具数量的确定

	4. 结论
	参考文献

