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Research and Development of Seamless Steel Pipe for
Economic High Strength Non—dig Drilling Pipe
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Abstract: The microstructure, fatigue fracture morphology, mechanical properties, and torsional fatigue life of the tradi-
tional seamless steel pipe 26CrMo for non-dig drilling pipe and the economical high-strength seamless steel pipe AGCY27
for non-dig drilling pipe were analyzed using optical microscopy, scanning electron microscopy, transmission electron mi-
croscopy, and mechanical tests. In terms of composition design, compared with traditional drilling pipe, economical drill-
ing pipe removes precious metal Mo and reduce Cr content, appropriately increases Ti alloy, and increases Si content.
The results show that the Ac, point of the traditional drill pipe is 803 °C, and the Ac, point of the economical drilling pipe
is 860 “C. Through the heat treatment process of quenching+490 °C tempering, both meet the requirements of APl 5D-
2020 standard for 135 ksi grade drilling pipe. Under the heat treatment process in this experiment, compared with tradi-
tional drill pipe, economical drilling pipe has better impact toughness and fatigue performance, with an impact energy of
over 109 ] and an average fatigue cycle of 36 107 times. The microstructure of traditional drilling pipe is tempered martens-
ite, while the microstructure of economical drilling pipe is tempered sorbite. The proportion of small angle grain boundar-
ies in economical drilling pipe is 21%, while that in traditional drill pipe is 29%. Economical drill pipe has more large
angle grain boundaries, and their microstructure is conducive to obtaining better comprehensive mechanical properties.
The precipitation phase of traditional drill pipe is Cr alloy cementite, which is beneficial for improving their mechanical
properties. The precipitation phases of economical drilling pipe is mainly TiCN, TiC, and TiO, which play a role in con-
straining the growth of austenite grains and improving the comprehensive mechanical properties of the product.
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Table 1 Design of chemical composition of alloy steel%

ggg MRS ¢ Si Mn P S Cr Mo Als Ti

¥ 26CrMo 0.27 0.23 1.06 0.008 0.004 0.91 0.16 0.029 -
2% AGCY27 0.27 1.20 1.10 0.008 0.003 0.66 - 0.031 0.023
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Fig. 2 Fatigue specimen size of tested steel
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CCT curve of the tested steel : (a)No. 1 tested steel 26CrMo, (b)No. 2 tested steel AGCY27
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Fig. 3 Number of fatigue test cycles of the tested steel
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