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Abstract: In order to achieve the scientific research goal of drilling through the ice sheet and directly obtaining
subglacial bedrock samples, this paper designs an aluminum alloy double-wall drill pipe for polar drilling, which can
meet the drilling requirements of air reverse circulation, hydraulic reverse circulation, and matching with wire-line core
drilling in different formations such as overlying snow layer, ice layer, ice-rock interlayer and subglacial bedrock on the
polar region. According to the stress of aluminum alloy double-wall drill pipe under the condition of ultimate tensile and
ultimate tensile torsion, the finite element analysis of double-wall drill pipe was carried out, and the tensile test and

torsion test of the connection specimen between the outer pipe of the double-wall drill pipe and the steel joint were

Y fm H#A :2023-06-07; & E A #§:2023-11-22 DOI:10.12143/j.2tgc.2024.01.010

EE TR WK E AR Mok N 2 2 BT 2 T 2R ENE 5 05 27 (455 : SQ2021YFA070410)

E—EF A se, 50U, 1998 4F A, B BF 58 A=, b 5T R ok, 9F 5 5 1 g s R BB RT3 MO I AR T B DXV R 2 KA 938 45,
baihl20@mails.jlu.edu.cn,

BEMER XEE T DUR, 1975484, i MOR S A TR 2 e i 48 TR 3R AT, FAR W UR B0 52 2 2 MR B R B R T S g 6 I 4T, 3%, 1 1
A SO R3] ISl T R A 5 bR R T R B AR R B B BN SR R B R AR O T B T AR R R AR T
FH X 76 R 32 K4 9385, liube@jlu.edu.cn,

SIAME: 52, XS B, F A0, 55 AR BRI BR 5 4 0URE B AT 25 1 9 B2 9 A BROT 0 Bl g i 5 [ ) B4R T, 2024,51(1) : 75-82.
BAT Haoliang, LIU Baochang, WANG Rusheng, et al. Finite element analysis and experimental study of aluminum alloy double-wall
drill pipe for polar multi-process drilling[ J]. Drilling Engineering, 2024,51(1) :75-82.



76 R TR

202441 H

carried out. The finite element analysis results show that the maximum stresses generated in the aluminum alloy

double-wall drill pipe under the combination of ultimate tensile and extreme tensile torsion conditions are 183.8MPa and

161.9MPa, respectively, which are less than the yield strength of 489.99MPa of aluminum alloy material. The test

results of the specimen strength test of the connection between the outer pipe of the double-wall drill pipe and the steel

joint also show that the ultimate bearing tensile force of the tensile specimen during failure is 399.5kN, which is much

greater than the tensile force required to lift the 1000m double-wall drill pipe (208.11kN) ; the limit bearable torque

during torsional specimen failure is 8264.7N*m, which is also greater than the maximum torque of the drill pipe in the

normal drilling process (1990.56N+m). The above results show that the design scheme of aluminum alloy double-wall

drill pipe for polar drilling can meet the requirements of polar drilling.
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Table 1 7075 aluminum alloy material tensile test results
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Fig.1 Schematic diagram of the structure of the double-wall drill pipe
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Fig.2 The connection between the outer pipe of the

double-wall drill pipe with the male and female

joints of the outer pipe
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Fig.3 The connection between the inner pipe of the

double-wall drill pipe with the male and female

joints of the inner pipe
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Fig.4 The connection between the inner and outer

pipes of the same double-walled drill pipe
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Fig.5 The connection between two independent

double-wall drill pipe assemblies
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Table 2 Static calculation results of double-wall drill

pipe under different drilling conditions
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Fig.7 Stress cloud diagram of the outer pipe assembly

of double-wall drill pipe under tensile-torsional

combined working conditions
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