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Numerical simulation on the sealing performance of special
threads for oil casing

WANG Yanzhi'?,LIU Yunxin', WANG Shuai"*", LI Siyu',
SU Xiaodong’, HUANG Yangang®

(1. School of Petroleum Engineering and Environmental Engineering, Yan’an University, Yan an 716000;
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Transportation and Flow Assurance Engineering Technology Research Center, Yan’an 716000, China)
Abstract: As oil and gas exploration and development extend into complex geological environments, the sealing
integrity of the downhole pipe string is facing severe challenges. The special threaded joint of the casing is a key
and easily failure—prone part of the pipe string connection. Based on ANSYS Workbench, this paper analyzes the
influence of load and structural parameters on the sealing performance of the joint, providing a basis for optimizing
the structure under extreme conditions. The research results show that under the reference composite load condi-
tion, an increase in external pressure load can significantly improve the contact pressure and sealing index of the
sealing surface; after the temperature exceeds 90 °C, the thermal expansion effect of the material can significantly
enhance the contact pressure and sealing performance of the sealing surface ; the axial tensile load can increase the
compression degree of the sealing surface and the sealing index, but when the load exceeds 40 kN, it is prone to
cause local plastic deformation at the root of the thread ; the length of the main sealing contact surface and the thick-
ness of the shoulder can be increased simultaneously to improve the sealing index; the angle of the shoulder is
within the range of =5° to —15° has a small impact on the sealing performance. In actual extreme conditions, by
increasing the length of the main sealing contact surface and appropriately increasing the thickness of the shoulder,
the anti—leakage ability and structural stability of the joint can be enhanced, and the loss of oil and gas and produc-

tion risks caused by sealing failure can be reduced.

Key words : special threaded joints ; sealing performance ; composite loads ; finite element analysis ; parameter optimization



