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3D finite element study on collapse instability for liner in bimetallic
lined composite pipe
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Abstract: Aiming at the problem of collapse and instability for liner in bimetallic lined composite pipe, a 3D finite element mechanical
model was established, and the relationship between critical bucking load and post-buckling configuration of the confined liner was stud-
ied. Then, the calculated results were compared with those of the 2D plane strain finite element model. Finally, the applicability of the
two models was evaluated by the physical test. The results show that the relative error between the critical instability load calculated by 3D
finite element model and the test results is 1. 33%, the critical buckling load value of liner pipe is sensitive to defects, and the 0. 6% out-
of-roundness defect can reduce the critical buckling load by about 50%. There is almost no error in the calculation of critical buckling load
values of the confined liner by using 2D and 3D models (length to diameter ratio L/D>6) , but for the critical collapse propagation pres-
sure P, of liner pipe, the calculated results by 3D model is closer to the test results. Therefore, the established 3D finite element mechan-
ical model can accurately solve the critical instability behavior of confined liner, which provides a theoretical basis for the buckling-stop
design of liner for bimetallic lined composite pipe and ensures the safe operation of the gathering and transportation system.

Key words: bimetallic lined composite pipe; liner; instability; critical buckling load; critical collapse propagation pressure
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Fig. 1  Collapse morphologies of liner in bimetallic lined composite pipe
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Fig.2  Stress-strain curves of X60-825 bimetallic lined composite

pipe materials
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Fig. 3 Boundary conditions and 3D finite element mechanical model for

lined pipe
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Fig. 4 Definition of initial defect geometry sizes
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