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Abstract

At the late stage of old oilfield development, casings damage is serious, low cost plugging technol-
ogy is one of the effective treatment measures, and drillable plugging pipe is the basis of this
technology for a long time. In this paper, 3 - 7 mm plugging pipes with different wall thickness are
selected, and the yield, compressive, tensile strength and corrosion resistance of the selected ma-
terials are compared by numerical simulation and laboratory testing instruments. Based on the
experimental results, the optimal pipe material and path design are selected. Through numerical
simulation, the contact stress peak of FOX thread connecting mode is small, and the stress distri-
bution of each tooth is more uniform. Ordinary trapezoidal thread connections and NK3SB thread
connections have greater stress at the last buckle, and the rest of the teeth have a more uniform
stress distribution. The force situation and connection effect of the round thread are the worst.
The teeth at the beginning and the end bear the most of force, and the load of the middle buckling
teeth is very limited, resulting in large connect stress on both ends and small in the middle. The
force is uneven of each tooth. Therefore, it is preferable to use FOX buckle type pipe connection.
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1. 51§

TEA MR FE T, 52 TR AR MBS IR E R R m, KB K AR 1% 2 H B 5
Tk, mIERE AT K. BEMERENIIMEREREEITZAMNE —. BAT, HEemEER
g IE T 2P RABAEEEM. fAaSEMEWCREERMEZMH T, FAEEL K. FiHEHT A
HECLF AR RS, S KREMIBRER, B8 SMBRNEES T, MU EH TELFE. mEA ST
EREEEMN D, M BIARI . SREE M B> T LR R, AR YE T A, Ul
WL ZWESR, SEMM B TE, AR S KBRNEET, EERERRE.

2. R ERR T
2.1, REHSRM R

40CrNiMo, 7050 884, TA09 SR&4:, 2A06 4844, 2A1L 64,

2.2, ISR

DR-6000A Hi-F /i REIRIGHL (I N B EGAL 25 B A PR A F]); FSSY-2 JE i (A i K22 (R R )R
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J7)s A ECHEEE A LR R (5 P AR RS KRR R A ).
23. REAZE

1) %R bRbr v 0 CAE R, ek A R AT A A A i EAE R Ak

2) f#fH “FSSY-2 JEm” (X624 25 MPa x 95°C x 48 h) ik HH A0 2 A4 57 i) g fdusk %

3) ¥/ DR-6000A HL T REREHLOINEE R B2 N 3 mmimin), MHEREM PR, PUREE .. W4
BRI KT S AR TR AR R ST, A R P DT T U R AN LA R
3. MBEHERS
3.1. EMiE
311 ERERE

PR B 1) B8 P8 TSR e o AN [ PRI RLPL A . R ANSYS SR [0 I3 A8 M AT SO R, Ak
FIBAPER & 210 GPa, JARAEE N 0.3, XHEMSZHERFIRI AN AhE, BRUHER N a0 fmtEi[2], 455

e 1 B2 BiR. BMAEE—MESUR I BB IR, AR S A E M R IRERE, R A A
KT AR .
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Figure 1. The nephogram of distribution of stress applied on pipe under external pressure
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Figure 2. The nephogram of distribution of stress applied on pipe under internal pressure

2. WEMRMAERHN NS/ EE

AR AN [Fi) B JE 00 A o T 0 W PR P 88 P S MR S0 P 2R [3], A3 M AR S35 T HE . LT
AR 1 . MR 40CrNiMo I MU SRRy, B BEJE 3 mm at il DU R A7 7K 7 REB
BEPURRRIE IR, EREJE 3.5~4.5 mm PSR R 2 EFE TR 2 REBG SRR, (HEREE 5~7
mm W EETH 7oK, VA B S IR AR B SRS i B K I T DU
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Table 1. The pressure bearing capacity of materials with different wall thickness in wells
= 1. TEEEM REHRBEEENDK )

MFEA AME/mm AR/mm BEE/mm ERGRE/MPa HUNESRE/MPa FUANEGRE/MPa FUERN /1/MPa

40CrNiMo 114 108 3 835 38.454 48.097 70.8
7050 114 107 35 505 27.133 33.784 54.4
7A09 114 106 4 400 24,561 30.444 50.0
7A09 114 106 45 400 27.632 34.094 62.0
2A06 114 104 5 285 21.875 26.868 42,5
2A06 114 103 5.5 285 24.063 29.419 45.0
2A11 114 102 6 215 19.803 24.099 35.5
2A11 114 101 6.5 215 21.453 25.986 36.8
2A11 114 100 7 215 23.103 27.855 38.0
3.1.2. EE

W A 2% GBIT 231.1-2004 FrAEMNR, A7 [GAE 4% GB/T 231.1-2002 A MIR[4], 5056 25 F W% 2,
LA, 7TA09. 2A06. 2A11 FEAHRH £ Bl A KR T BRI EOR , o 7A09 £l FEAR XA

Table 2. The results of hardness test
=2 BWEMAER

W 28 Hi BA# (kg f-mm 2) %% B/ (kg f-mm 2)
40CrNiMo 251 81.0
7050 148 59.5
7A09 120 41.0
2A06 130 51.3
2A11 133 52.7

3.1.3. EhiEsE
fFH “FSSY-2 &k ” ST R INR[5], WRIGLE Rk 3 fin. FiRIAFBIE 25 MPa. 95°C (17
H R b [ S 48 h J5, W75 40CrNiMo i s % £% /)7 (0.1107 mm/a)

Table 3. The results of corrosion test
% 3. BiiRgER

MR JB i R /(mmea ™)
40CrNiMo 0.1107
7050 0.1417
7A09 0.1319
2A06 0.2867
2A11 0.2587

3.1.4. hu{hE
PR PERERSE B 4. PR 2 R, 7 REEEMPRRE . RRWHEINZER . AR
FEAH L HIHE SR, Hrd 7TA09 #J5R & 4 BA BT R SRR 5R
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Table 4. The results of tensile test
%= 4. hifmiRIegER

44 Fk B2 x BEE/mm x mm KW T AR % B KIEA % Pihi i /MPa
40CrNiMo 20.1%7.2 57.1 13.9 987
7050 201x7.1 159 117 524
7A09 19.8x7.2 135 185 457
2A11 19.7x7.1 142 12.4 382
2A06 20.1x7.1 16.4 113 437

3.15. [EZEtAE
DR-6000A Hi T /5 GEIRIGAL MRS L 01, RHUT) 7050 &4 ik 58 4 980~1130 MPa, 7A09 4
R 52 E A 908~990 MPa, 2A11 & A4 5 5 A 627~758 MPa, 2A06 & #4471 & 48 & iy 587~728 MPa,

#oi R B A R
XEEAFE M RORERE . JUBTRIERE. hrAbERE. IRAEVERE, RLEMBT TA09 KU MR ANGIEE T
LR AT R

3.2. £tk

I3 I B R B TR AR AL, FOX RFFRIRSL. MRS NK3SB REIRIRSUHATII AL, W3 FH (4
BRI TA09 G4 M, WEEEIMEN 114 mm, BEJEN 4.5 mm, 0PRSS E A a+z /14 200 kN. F]H
ANSYS 1 FRICHLE AT R ARG B M8 ) 50 A = B Pl 3 FizR[6]. FOX BURFRRIRSUE R B4 . H
tbz F, R FOX BUEAUER: 7 MBS I WEAE RN, B R AR 5[] i R T I8
HEH A NK3SB BRSUEHE I i i — FUAE N VR, HR & A Ny o A e8] s [EIMRSU 2 1t i &8
ORI 22, TFas SR 45 A 10 55 7K 52 7 ORFRAX 10 7, TR (R BB L4115 B R sz (B AR A PR, 5 B0
FR S SRR, &A% 1A, ARZE 5 5 P o S R, A P I A B AR

(a) FOX BYURFHRIRLUE R (b) e 3 i s TR AR SO

Y
z-Xx

(o) [AIRLUER: (d) NK3SB 5k IS L%
. J3/MPa
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Figure 3. The diagram of thread stress distribution
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