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Abstract: It is time-consuming and costly to evaluate tubing and casing connections by conducting a full-scale test in accordance with
ISO 13679:2002 — Petroleum and natural gas industries—Procedures for testing casing and tubing connections. Therefore, we explored
a method through computer simulation by which an efficient evaluation was made on the gas-tight seal connections of casting and tubing
in line with the test regulations of the ISO 13679. An indoor test was thus conducted on the economical J55-grade gas-tight seal connec-
tions with @73.0 mm x 5.51 mm. First, test procedures and methods for evaluating connections specified in the ISO 13679 were adopted,
and the ABAQUS finite element analysis software was applied. Then, considering the geometric nonlinearity, material nonlinearity and
boundary condition nonlinearity in the finite element analysis process, the material constitutive relation of elastoplastic bilinear isotro-
pic model and hyperelastic Mooney—Rivlin model was applied to make simulation calculation of the working conditions of making up
of connections and of level-II-Series B test/Test Load Envelope of ISO 13679. And, the key parameters were obtained including contact
displacement, maximum contact pressure, seal-integrated intensity and equivalent stress of the connections under different working con-
ditions. On this basis, an effective evaluation was made on structures and sealing properties of connections under different working con-
ditions. The simulation results agreed so well with the full-scale test results with an error less than 7.3%. Finally, the above parameters
were applied in simulated evaluation of connections’ structures and sealing performances under different working conditions. In conclu-
sion, this simulation evaluation method based upon the test content and procedures of ISO 13679 is more feasible and economical than a
full-scale test in the evaluation of gas-tight connections.
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