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Experimental study on stress distribution of directional drill pipe joint
based on electrical measurement method

ZHANG Yu'?
(1. Chongqing Research Institute Co., Lid., China Coal Technology and Engineering Group, Chongging 400039, China;
2. State Key Laboratory of Coal Mine Disaster Prevention and Control, Chongging 400039, China)

Abstract: The directional drill pipe in coal mine is subjected to bending, torsion, vibration, tension and other loads in
the hole, and the fracture accident often occurs in the construction process. The main reason for the fracture of drill pipe
is stress concentration. Based on the resistance strain measurement, this paper builds a full-size physical stress test
platform for directional drill pipe, conducts tensile stress tests on drill pipe joints, and plots each experimental data into
stress distribution curves. The results show that the stress of drill pipe pin is greater than that of drill pipe box, and the
maximum stress of drill pipe pin and box is at the position of tooth 3. The correctness of the simulation model is verified
by the stress distribution trend and the stress value of each tooth, and a method to verify the drill pipe simulation model
is provided. The experimental data and stress distribution curve in this study provide reliable data support for the finite
element simulation of drill pipe.
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Fig.1 Drill pipe thread structure
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Table 1 Structure parameters of drill pipe threads
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Fig.2 Experimental instruments
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Table 3 Main parameters of resistance strain gauge
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Table 2 Main parameters of stress-strain collecting device
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Fig.3 Composition diagram of the experimental system
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Fig.4 Section view of the joint thread

2.4 LEFE

W6 Jn , MR 7 Sh i L B 4 I,
B G A8 i I 10 KN 7 7 5 08 3, 1
A i INRL 7 5 R AR BN T 4 A 2R AR AR v A
P15 00 BLIE e &R 4 B S B A O A
BE [ N AR, 22 LA RE N T il 2k, 43 A g it 4R R
P72 56 0E A5 AN SR AR i 11 R SR AR R A B T
Yo b T BT B2 Sk R BUAR T8 35 5] AR S5 SR F hr

X 52 4
Es5 MERFE

Fig.5 Section view of strain gauge
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Fig.6 Composition diagram of the test system
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Fig.7 Drill pipe joint thread numbering diagram



142 B T 7%

o, 0y M 50 KNJE L 2 1A 1 A2 AR A B T
W 2200, R o TR A0 U AT PR . AR O~
50 kN ¥8 Fl Y, 45 15 T bR B2 fil 45 15 32 138957, 4 3
fif A 3k 50 kN J& , 45 % i R AR Ak B B i 22 L 1
ot 3 07 ) AR Ak R AR K, N T (E R 564 MPa, t 11
N 7 AE A R /N e RN T A 195 MPa. 447 )
K B B K 450 kN, B 3 AR BN Sy 145 3 14
4 W2 1, B ST R 3 R Sk IR U e S
W6 7 B o

700 - ~ 500
o0 “HT
— W1 — 2 1 400
500 | — f3 —— Hid
<
S 400 | 1390 %
2 X
E 300 - 1200 2
200 |
1 100
100 -
0 1 1 1 1 1 0
0 500 1000 1500 2000 2500
TS 18] /s

B8 k5 Rk

Fig.8 Loading and stress curve of pin
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Fig.9 Loading and stress curves of box
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Fig.10 Simulation model of drill pipe joint
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Fig.11 Simulated stress cloud diagram of drill pipe joint
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Fig.12 Comparison curve between simulation

results and experiments
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