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Research on mechanical properties of wireline coring drill pipe

for geological ultra-deep hole
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Abstract: wireline coring drill pipe for geological ultra-deep hole is structurally different from the API oil drill pipe;
thus their mechanical properties cannot be determined by the relevant formulas of API oil drill pipe directly. In view
of the lack of theoretical basis and calculation method, this paper analyzes the stress of the double shoulder drill pipe
joint for geological ultra-deep hole, carries out the theoretical research on the calculation of tensile load and torsional
load for the tool joint, and develops the theoretical calculation model of the wireline coring drill pipe’s mechanical
properties. Through the finite element analysis and property test, the mechanical properties of the H — 5000 drill
pipe are determined, and the accuracy of the calculation method is verified. The proposals for improving the drill
pipe structure and the next research direction are put forward, which provide technical support for deployment of the
high-performance thin-wall wireline coring drill pipe in the 5000m geological core drilling works.
Key words: ultra-deep hole; core drilling; wireline coring drilling pipe; double shoulder; mechanical properties;
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Table 1 Structural parameters of drill pipes

S B A HitF B do X di XS/ HitF#k Do XDi/  SREUKI/NE d/ HE B2 Bak L/ WP/ FEh/
mm mm mm Cone mm mm mm
- 89.00/81.00/4. 00 89.00/78. 00 82.76 1:28.65 45 8 0.8
P P 114. 00/106. 00/4. 00 114.00/102. 00 107. 05 1:28.65 64 12 0.9

S

. H - 5000 88.90/77.90/5. 50 96.00/69. 90 87.18 1:12 70 8 1.3
f};ﬁ P -5000 114. 30/100. 54/6. 88 120. 50/94. 00 109. 14 1:12 75 8 1.3
S-5000 139.70/125.36/7. 17 146.00/123. 00 139. 06 1:12 80 10 1.5
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Fig.1 Axial force diagram of the pin end
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Table 2 Mechanical properties and make-up torques of double shoulder wireline coring drill pipe

B AF LS PLALIRE /KN R R AN SR (AN - AR (N - ) 5 L)
Tk e} T % EE % Bk % (kN + m)

H -5000 1513.1 1858. 6 1341. 6 1648. 0 34.3 28.9 30. 4 25.6 15. 4

P-5000 2437.9 2536. 4 2161.6 2248.9 71. 3 51.3 63.3 45.5 27.3

S-5000 3134.5 2790. 1 2779. 3 2473.9 114.1 72.2 101. 2 64.0 38. 4
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Table 3 Element numbers and node numbers of finite element models
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Fig.2 Three-di 1 finite el t model for the box connection

3.2 HRFMEMUBAR

i i RE SIS S L AR 2R [ A
S AT AR B o I X0 23 32 Sk W Rl N 3 mom v S
AL RS o AL ADUB AT 42 Sk A7 AP B DR i e o Al AT 42 Sk 17

=EAnE 3 FE 4 fiw,

S, Mises

+4.200e+02
+3.123a+02

+2.046e+02
s=iod el

B3 BEXHMEAIRE

Fig.3 Stress nephogram of the box end under tension

S, Mises
(Avg: 75%)

B4 QAELRMEAZE
Fig.4 Stress nephogram of the pin end under tension
e SRS AL A 2 A [ B A
SEATAA B, IF X5 2 42 Sk Wy b 0 i B 5 ) S e it
180°HEHAS A1 AL F  BEALLBE AT 42 Sk FHL A6 M R AR L 3
Mk N ) = AN 5 FiiE 6 Bis .

+2.551e+
+1.298e+02
+4.498e+00

B> BEREIHARENZE
Fig.5 Stress nephogram of the box end under torsion
3.3 KR
TE B FF42 Sk 19 A BRI 70 B ad 2 v, ) B i 28
P J Ml 4 S von Mises Ji i v W, B 72— 5 1Y) A8



62 B TR CAH R4 8 TR

2020 4 4 A

B AELAEEHEE
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Table 4 Comparison of H— 5000 tool joint mechanical properties
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