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The Functional Mechanism of Drilling Tool Shoulder under Complex
Load Conditions

DI Qinfeng', JIN Zezhong', WANG Tao’, CHEN Feng' , WANG Wenchang'

(1. Science College of Shanghai University, Shanghai Institute of Applied Mathematics and Me-
chanics, Shanghai, 200072, China; 2. Karamay Hongshan Oilfield Co. Ltd., Karamay, Xinjiang,
834000, China)

Abstract: To clarify the effects of the shoulder on the load bearing of connection threads, FEM models
are built based on $139. 7 mm FH connection under four conditions, i. e. no shoulder, only primary shoul-
der, only secondary shoulder and double shoulders, respectively, and analyzed the mechanical properties
under complex loads. Research results showed that the primary and secondary shoulders could play vital
roles for ensuring the stability while making up connections; the primary shoulder can make the pin con-
nection generating tensile effects under pre-tightening torsion, whereas the secondary shoulder can make
the pin connection produce compressive pre-tightening effects, which, eventually, will affect the load bear-
ing characteristics and ultimate torsion resistance. Under the same axial tension, the ultimate torsion re-
sistance with only secondary shoulder is 12% higher than that when it has only primary shoulder, whereas
the double-shoulder connection is 69% higher than when it has only a primary shoulder connection. Re-
search results could provide references for development and the structure design of a new high-performance
drilling tool connections.

Key words: drilling tool connection; shoulder; geometry model; mathematical model; finite element
method (FEM) ; contact stress
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Fig. 1  Schematic diagram of double-shoulder

drilling tool connection
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Fig.2 Schematic diagram for four kinds of drilling tool

connections
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Table 1 Relationship between real stress and plastic strain of

materials
HLIIR S/ MPa SIPERIAE /103 | HLIZRE J) /MPa PR AE /103
735. 36 0 974.79 19.70
750. 61 0. 20 993. 44 22.90
807.57 1.22 1 002.52 25.10
832.47 1.97 1025. 25 31. 20
858. 24 3.14 1 039.07 35.10
877.15 4. 37 1052.19 40. 70
884. 25 5. 85 1 062. 38 45. 60
904. 43 7.86 1 069. 44 50. 80
936. 70 12. 10 1 078.52 55.70
952. 60 15. 20 1 088. 86 71.00
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Fig.3 Resultant displacement nephogram of box drilling tool

connection under makeup pre-tightening state
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Fig. 6 Loads of engaged box threads for the drilling tool

connection under makeup pre-tightening state
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