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Performance evaluation of shield tail brushes based on compression and
grease escape tests
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Nanjing 210098, China; 3. Guangzhou Metro Design & Research Institute Co., Ltd., Guangzhou 510010, China)
Abstract: The failures of shield tail sealing have occurred from time to time, which may result in water and sand-gushing
accidents in severe cases. This phenomenon has attracted great attention from the engineering and academic circles. According
to the tests of dynamic compression and sealing grease escape of shield tail brushes, the results show that: (1) The dynamic
compression tests can reflect the mechanical properties of the shield tail brushes, and save the test time greatly. (2) With the
decrease of the shield tail gap, the adhesion force and elastic coefficient of the shield tail brushes increase continuously, the
proportion of plastic deformation increases, and that of elastic deformation decreases. When the shield tail gap is 110 mm, the
proportion of elastic deformation is 90%, and when it is compressed to 50 mm, the proportion of elastic deformation reduces to
60%. (3) The relationship among the gap, grease escape and adhesion force of shield tail is established, and the working safety
area of the shield tail sealing system is obtained so as to evaluate the effectiveness of the status of shield tail sealing. The
evaluation method for the performance of shield tail sealing is established, and can provide a reference for the performance

evaluation and detection of the shield tail brushes.
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Fig. 2 Platform of compression tests on shield tail brush
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Fig. 3 Schematic diagram and physical image of shield tail sealing

system
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Fig. 4 Compression tests on shield tail brush
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Fig. 5 Variation of adhesion force of shield tail brush with number
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Fig. 7 Comparison between dynamic and static test results
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Fig. 8 Relationship between grease escape speed and grease
pressure
J& 5 e 22 Gt IR 1R i a6 v SR B i S &R HE
PEANJE R, FL5E0 400 mm, CKERE6 I ik IR
B R A A iR M TR R M ELAR
6.28 m), f3HAFMAEE T, A lERE S E
FRIFBRIIR A, Wi 9,
10T —a pgsES11.2 MPa
—o— WA 710.9 MPa

120 —— AR J70.6 MPa
—— I8 & 570.3 MPa

FEERMIR b5 B /L
=]
=}

6{) L
404
A
20 1 1 1 1
50 60 70 80 90
J& BRI B /mm

B9 ShERIRESEREMXR

Fig. 9 Relationship between grease escape per ring and shield tail

gap

4 BREREMEMEREIFMIEIRIRTT
4.1 BRRBIKBERR

el TRR e R 2 i R4 I T 1 36 B 45
RHY, S TIAY, A5 3 FhE R
e

CLJE BRI TE 3 Bt T3 P 0 S SRR A0
KR 31 A AL

(2)JF BRI AR IE 35 455 51 ke i i 128 3% 5 SO g
JIAS R DARATUAMES K 70 512 3 3 R 2K

(3)JF R 5 R A3 B8 b b 3 AR N 3 BUE Rl
SRS R 51 PR R R

Ja AR R QR TR SERR B R i B 10 P o A
WS 2 JE R ARSI BLER AL IR 1 DL o

(a) ﬁ‘c}f‘ﬁﬂiﬁ?&FEMW ‘ (b) @ﬂﬁ)\ﬁuﬁ%ﬁﬂ%ﬁ
[ 10 MfPEAEERERBIAA R

Fig. 10 Two typical damage patterns of shield tail brush
4.2 EERY

KPR TRE, TS MNLESAE R &840 T30
S RE, HE R AR A, HE
£ Z93E R Y 60~90 mm, LRI AT E] 50~110
mm. [ ULJE R LA RE 1 BA% RS R R 50~
110 mm Kiig

JE& R (1 3 2 HE SO B S AR T T Pl 7 22
TN £ 77, B JE RIS R HOR FL 45 ) 5 5

PEATEH O . ShAS B4 800 G & Ml ) 5 1 22 %0
HERMEMXCARWE 11 fis.
18
168,
=14
£
élZ- [
ﬁ 10}
3
B gl
6 .
4 = T

L L L L
50 60 70 80 90 100 110
J& B A1 BR/mm

E 1 SRR SEREERXR

Fig. 11 Relationship between elastic coefficient and shield tail gap
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Fig. 13 Variation of residual angle of pressure plate
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Table 1 Mechanical parameters of shield tail brush
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Fig. 17 Flow chart of service behavior of shield tail sealing
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[ B AE 7E 90 mm DA b 3u Bl 9 I 2 R 46 6 R RIET , s
&1 JE R BRI R4 /N Mg BB — 2 %
5% 75 mm B, BTERERSH S 55% 71, &R
Wi g in, #k—0 K454 50 mm B, J&RRIH
TR TSN, WA rEhneEsas.

(4 Ji5 R AR 38 A 2 o L it 2 O 2 ) Bt k2> 22
LRVERRAG, AHRILIBVEARTE 5 LU BE & & R I B D 2



51

EYEM, S T IR S AR IR I ) R R REVE O T 1093

LR, MG RMEEE 110 mm, #PEFIEMEAR S
3008 90%, 10%; 4J& R AP 50 mm, 54 F1 %
PEARTE &7 B 73738 60%,  40%.

(5 R svE 2505 & R AR 1) A8 $5 8 A
A LA N JE R E R 50~90 mm, 90~110 mm L.
KRR AR G R (3t R B i R A R P98 g 3
Ko JE R ETEE R 90 mm 7 J5 & AR HE R
SN FI1E 90 mm T4 & —E 1

(6) TE—EXRTHE G ERYEREPIVPAN 7%
T eI v IR PR e S REIE B W g v i A
PFE R AW E R H TR E RS 11, kg &
JE& RIS S H & R IR fo v AR 4 e FELA
FRSRE R BN R AR S RIS T, REdt
FUIRTSE R 2 df 2 4 X3k, DA SR P Wt i FH 10 I
R 2 73 A2 e % I B A R
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