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Effect of Geometric Defect Structures on Strength and Fatigue Life of Drill
Tool Threads

LU Ye DING Yuqi" LEIZihuang LYU Qilin LI Zhichao LI Kangjian
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Abstract: A double-shoulder drill tool connecting thread was selected as the research object. Consid-
ering the influence of defective structures on the mechanics properties of threads, an axially symmetric
equivalent model of the drill tool connecting thread was established, which may effectively simulate make-
up torque and complex contact states. Through this model, the strength and fatigue life analyses of the
thread structure were conducted in curved well sections. The calculation results indicate that under the ac-
tion of given make-up torque, internal and external pressure, axial load, and bending moment, the maxi-
mum stress of the thread is generated at the root of the first engaged thread of the internal and external
threads. After strength evaluations and fatigue analyses, it is confirmed that the thread structure may meet
engineering requirements. When defects are formed in the thread structure, the maximum equivalent stress
is always concentrated at the bottom of the defect. The closer the defect is to the root of the first thread of
the external thread, the more significant the increase in equivalent stress. The influence of defect position
on equivalent stress ranks in descending order as follows: root of the first thread, root of the first thread pro-
file, and middle of the first thread profile. With the increase of defect depth, the overall stress of the thread
increases gradually. When the defect depth reaches 2. 3 mm, the maximum stress is increased by 50. 1% .
and the fatigue life is reduced by 94.8% . As the defect width increases, the overall stress of the thread de-
creases gradually. However, compared with the non-defective thread structure, when the width is 1.6
mm, the maximum stress is still increased by 34 % . and the fatigue life is reduced by 75. 2%.

Key words: drill tool connecting threads; axially symmetric equivalent model; defect; strength; fa-
tigue life
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Fig.1 Schematic diagram of the downhole state of

threads in curved well sections
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Fig.2 Schematic diagram of the structural dimensions

of drill tool threads
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Fig.14 Overall stress distribution diagram of external

threads in defective structures
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Tab.6 Thread stress at different defect positions
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Fig.15 Curves of equivalent stress and strength
evaluation for external threads with different

defect depths
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Tab.9 Equivalent stress and strength evaluation stress

of threads under different defect widths
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Fig.16 Curves of equivalent stress and strength
evaluation for external threads with different

defect widths
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Tab.10 Stress-strain-fatigue life at different defect structure positions
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Fig.17 Curves of equivalent strain-fatigue

life varying with defect depth
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Tab.11 Summary table of equivalent strain-fatigue life data at different defect depths
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Fig.18 Curves of equivalent stress-fatigue

life varying with defect width
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Tab.12 Summary table of equivalent strain-fatigue life data at different defect widths
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