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Abstract: Aiming at the problem that the stress state and residual strength of perforating casing can’t be quantitatively evaluated in
fixed-plane perforating construction, the residual strength model of perforating casing is constructed based on the orifice plate theory,
and combined with finite element method, the residual strength of perforating casing is established. The results show that, taking
®139.7 mmx9. 17 mm N80 fixed-plane perforation casing as an example, the perforation density of 1.5 clusters/m, the perforation
diameter of 10 mm remain unchanged, the phase angle varies from 15 to 90°, and the residual strength amplitude ranges from 8. 3% to
17.35%. With 1.5 cluster/m pore density, 30 © phase angle unchanged, pore diameter varying from 4 to 18 mm, the residual strength
amplitude of casing ranged from 8.31% to 21. 70%. The pore density varies from 1.5 to 4 clusters/m with 10mm pore diameter and
30° phase angle unchanged. The residual strength is negatively correlated with the pore density, and the amplitude of the residual
strength is between 8.31% and 23. 15%. When the pore diameter, pore density and phase angle change, the difference between the
upper and lower limits is less than 8% compared with the theoretical solution and the numerical solution, and the variation trend of the
residual strength coincides well. The research results have reference significance to optimize the perforating parameters of perforating
casing reasonably, and also provide theoretical support for the residual strength of perforating casing.

Keywords : transverse perforation; remaining strength of casing; orifice plate theory; finite element; perforating parameters; numerical

simulation; quantitative assessment
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casing in coplanar plane
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Fig.2 Force diagram of orifice plate mechanical model
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Fig.4 Variation curve of residual strength of coplanar
perforating casing with phase angle
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Fig.5 Variation curve of residual strength of
coplanar perforating casing with pore size
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Fig.7 Stress distribution cloud diagram of coplanar perforating casing at different phase angles

&7 AT, S T BRAR AL AN A S LS BOR
A 1 2 TS FL A, L0 A ok B R 7 A ) 3 R
FeXE R E N, Y S FLAR AL R 150 ), an & 7
(a) Fi7m, Hony Jy S5 rh B % A A2 WA S L b ]
F S FLAHA i /N 5 B A 5 L R) R 4 A R A
A R B 5 AR S L LR o R & A B
BN R T S FL A A R Ay B e A, WnE 7 (b) W]
L, YARA A AR 30° 22 45, I L HR BRFAT A4 H5c K Rz
F1°5 fe/IN L 2 (8 5 F A AR A A B BN RSB T
S T LTS 3504 b B g e RE L, DT 42 v B A
Tl A B S T AL A 45 %) T A o B TR 3 e KA
B FLARA A N 3004k 2 T & 900, Fiti % A7 £
BRI, B FLEE R 1 RO ARG, FL R 4y i
JE LR R AR

Wl 8 FT oA 5 T S FL 28 A T A i B A o7
Atk R R, & 8 AT LAE H, 24 BR AR A7 A A
HAth S FL 75 £ A AE B, ©139. 7 mmx9. 17 mm N8O
S TS LS T A ok B 5 A AR e BB M G 2
TG, 5 R BV &R BT %R
SHLER, T 4o B AR IR B AE 1. 32% ~ 10.35%
Z I H R T R BT FLE A, T A% 0 B I I (B 7E
9.3%~18.25%2 [0, LT BRH B0 ff A0 25 A
L 8%,

70
= NSOEMMAEE o NSOKRHIAEH
65l & NSORMATLEE
< 60— - - - - - -
&
=
g5l
w 55 N
4% B - 5
® 50 -~ -
.
——
45} -
. -
T S S
10 20 30 40 50 60 70 80 90 100
ARBLFA/(0)

B8 TEHAEEMELERBBMLATLME
Fig. 8 Simulation results of coplanar perforating
casing changing with phase angle

2.3 AEMEAHILEEFRREENZMS N

Pl ®139. 7 mmx9. 17 mm N80 & [fi 5 FLEE Ny
B, fL% R 1.5 #/m, M4 R 300, fLARHE 4 ~
18 mm Bl N84k, F5r LR T TS LA N )
A3 BN 9 fiis

H L9 AT LLE % T BrALAR AP HAth 5 L. 2 4L
AERYE TS LB, BEE LR B3 K, S LIRS
BRI TS FLE Bl e K Miises 1 7 32 14 5
FLJE BB 7 2 1 B AN O o %, 8 4% i 3 A 3% 3
REARR



6 W24 i

2024 4F 12 A

A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2022/1/15 6:59

854.82 Max
776.25
697.68
619.11
540.55
461.98
38341
304.84
217.67
12002
22.372 Min

(a) 4mm 4% X2 T St FLE B B /1 3 A 7 B

A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2022/1/15 6:39

998.86 Max
901.21
803.56
70591
608.27
510.62
41297
32432
247.84
1379
47.955 Min

(c) 14mmf 42 & T 5 LB E B 4346 - [

A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

2022/1/15 6:45

947.36 Max
857.42
767.48
677.54
587.6
497.66
407.72
317.78
225.03
125.67
36.312 Min

(b) 10mm AL T M AL EE R A0 = B

A: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stres:
Unit: MPa

Time: 1

2022/1/15 4:44

1119.3 Max
10199
920.54
821.19
698.83
62247
423.75
34239
266.27
147.7
69.136 Min

(d) 18mm LA e TS AL EE RS04 =

B9 FAEABERNTEEHAEEN IS HZE

Fig.9 Stress distribution cloud diagram of coplanar perforating casing at different pore sizes
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Fig. 10 Variation curve of residual strength of coplanar
surface perforating casing with pore size
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Fig. 11 Stress distribution cloud diagram of coplanar perforating casing at different perforation densities
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Fig. 12 Variation curve of residual strength of coplanar
surface perforating casing with pore density
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