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Structural Design and Performance Analysis of Anti-Bending Directional Drill Pipe Joint
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Abstract: In the multi-branch hole drilling operation. the directional drill pipe joint frequently fails due to repeated bending.
The finite element analysis method was used to simulate the mechanical behavior of the directional drill pipe joint under
bending load, and the stress distribution law of the directional drill pipe joint was obtained. Based on this, a new type of
anti-bending drill pipe joint structure was proposed, and the difference between the bending and bending load resistance
performance of the new type of anti-bending drill pipe joint and the ordinary drill pipe joint was compared by the finite
element model. The results show that under the same bending angle, the maximum stress value of the anti-bending drill pipe
joint is reduced by 27 %—-60%. Under the action of 100 kN transverse force, the maximum stress value of the anti-bending drill
pipe joint is reduced by more than 99 MPa. It can be seen that the new anti-bending drill pipe joint is superior to the ordinary
drill pipe joint in terms of bending performance and bending load. Through the drill pipe bending test, the detailed stress
distribution data of the joint position are obtained. The comparative analysis shows that the error between the experimental data
and the numerical simulation results is controlled within 12.52% , which verifies the effectiveness of the numerical simulation
method. The research results provide an optimization scheme for the design of directional drill pipe joints, which is of great
significance to reduce the possibility of joint failure in directional drilling operations and improve the safety and efficiency of
operations.

Key words: Directional drill pipe joint, Multi-branch hole, Bending performance, Anti-bending load

x Wi B HE:2024-12-13
TEE BN REHAE(1988—) , 5 1L T3, TR . S5 B 456 T AR B3 TAE . E-mail: 1981198061 (@ qq.com



218 F R L5 TR

2025,45(11D)

0 5l

Wt 5 SR SR AT ol 1) 5 S K TR L 5 1) Al L 2
AR 1L 2 A R R O PR T 2 S T
FLEAR  FEAPR UK 2 0 B L BETT PR (19 45 44
FipE L A2 K LB 23 A 3 2400 STAL L EE IR
TR S AR AR G 0 Skt AR TG4 TR TR
SRBIIR AR . X —HR B R HE S TR L
ST R B A DR K R, O A Y 5 e RO R B
P T A TR . SR BIR 2 0 B AL A7 R B R Ak
AR S B R I LTI — R B R PR
B 5 A [ R R 22 00 AL 2 A 5 BUE ) B
Il 3 5 7 v A0 25 il 0 B8 T 1) B0 25 1 RE B
TR . R A Sk BRSO B A T
RSN TR R GRS AL . AT
FEAR M L 25 AR 2 B T [ B T 4 Sk R S fiE
W EENRZ — X —ERE LT RURZ
AL B A R AR B 0 — 20 N S A R
e TRAITSE A 1) Bl AT 4 Sk BRECR L RE T L T R —
ol BAT 5 505 PR RE A MR BCEE R $2 ) E 19 Al A
P 24 i A S AR 22 23 A L B 3T il R 2 R R 2
JEH Ko

AUTAF R L B AT R IC 70 AT B AR AN W g L ok
R 22 1) 2 3 TF A6 R 3 — TR Bl A Sk i 4 1
REMEAT IR ABIFE . R SCHSF S il 1 — il gy AU R
et IR A BRIC 7 I 0 Fe A7 20 M, 45 2R R W
R RR S 2 TSk A2 T B IR S0
T30 A N S] A REAR T E A a1 A Ak
MRz AR, 3R E AN XS APT BRS04 1
LR R AT T A BROTRL S B IR AR T
MR IR S0 S U T O 5 R R T R 0k B A 0% B I
ERPI R VN i DVA O @i ) (e Y S
LB A3 J7 18] 2 A S50 ) 50 A R e ik
SE T A i B R 150 2 M S04 Sk 5 ik 7] ALY g 2 A
T T X e A A A B A B R IR SCRA T 9 BT
JBUAERE . PR A e S U SR P A AT R DT R
A1 XU B R 6 0z MR S0 N T AR EAT TR
AT AR R T 220 B VR T SR S0 1A A A
B RN T 3% 8 A ML . ALkt 450 Tl A BR DT
e Hr AL I IEAR 25 & 9 7 S0 IRAR T T B %
H MR SCH I T 43 A AR S iE— 2B B T A PR T 4 B
BERVR AT RO, TR 2 AR AR 1 XU A Sk T
Ji& T3 25 3 M RA BROTAS 2L, 3 57 R A B, F 5

gaill®

FEATR] AR T R £ R R T B 65 4 g
TIZ R FR . TEEN RT3 Sk BR80Ty 2 P il 1 B 92 43
WL EMC TR R T — R 518 A B T4F . CHEN
R = e A BRI T AT R SR TR
R B0 B R . SHAHANT 26050 i) B = 4
A BRICAr BT T AN AT 2 Sk 1 2 i 1S N R 4 rp A
Fo ZHU 50 I F AR e M 4 ol B30 T TR FE A
PR TTHL T G 4 T SR 20 e & 34T T F 58 . ZHANG
SRS A BRI A AT T B R 4 Sk 7E 22 il g AR # A
1 1 8 0L ) R R 57 5 4

MRS R AR Tl A PR IT T IR R AT IR AL
F2 3 W0 ) 43 A 5 0% 55 A5 A, SR AR 2 2 il T
B RERIR 2 BAL A T A SRR 24T R 1 F
STV WS . X U, AR SO T 1) L Sk 1 2K
(LD R 25 il 3 56 4 SR A5 M B o T — Rl
PO R R SR R BS54 L 3 o A BR DT A Lk S
0 50 B Sk AE A il B A ol 2 ek R L 25 5
RS WU AT B Sk AT IR0 N L O 5 0 A
HEATXE LA . U B AT e L R B 4R 3R T
WA BT PR K T I AE 2 R ALAE L P
il FH 75 A o IATT Ry SR T R B Tl S8 1Y 2 4 5
KA $2 3 T RS AR

1 ] AT KR IR TG A AR AL

1.1 ELHRMMESE

123 MR 50R R BT 42CrMo 8, L3 Pk B i oy
20.8 GPa, JAMS Ry 0.28, i sR 1 009 MPa,
Jei MR B 851 MPa, SR 4 715 s 2 Y T 44 . T
(C3D10) X 155 AU A7 A% 4] 43 45 i) o 4 Sk BB 2
(7 E 0 RS EAT T A0 A A B DR R 2 X3 A
KB AN 1 iR . A T R AR5 IR PR E 4
BT HE A P, (R ICT 23k 200 mm (942 3k Bt AT
AHIRITHH .

B1 EEHITHERTEE

Fig.1 Finite element model of directional drill pipe
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Fig.2 Section structure of drill pipe joint thread
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Fig.3 Connection structure of drill pipe joint thread
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Fig.4 Analysis of bending deformation of drill pipe
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Fig.5 Stress distribution cloud diagrams of drill

pipe joint thread under bending angle of 2.1°
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