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Buckling failure mechanism of bi—-metallic mechanical
clad pipe liner layers under bending load
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(1. School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500, China; 2. Oil and Gas
Equipment Technology Sharing and Service Platform of Sichuan Province, Chengdu 610500, China; 3. Key
Laboratory of Petroleum and Natural Gas Equipment, Ministry of Education, Chengdu 610500, China)

Abstract: Bi-metallic mechanical clad pipes are one of the main measures for anti—corrosion control of oil
and gas field gathering and transmission pipelines. The failure of their liner layers restricts the clad pipes’ en-
gineering application. In order to explore the buckling failure mechanism of liner layers of bi-metallic me-
chanical clad pipes, the mechanical model of a clad pipe under bending load was established. The influence
of forming pressure, working pressure and composite pipe structural parameters on the failure mode of the lin-
er layer lining was studied. The results show that the buckling resistance of the liner layer is improved by in-
creasing the residual contact pressure. The buckling time of the liner layer is delayed and the fold amplitude
is reduced by increasing the working pressure. The reduction of the initial layers gap of the clad pipe before
forming is beneficial to improve the buckling resistance of the liner layer. With the increase of the wall thick-
ness of the outer base pipe, the wall thickness of the lining pipe and inner diameter of the clad pipe, the buck-
ling resistance of the lining pipe increases.
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Fig.6 Mechanical response of clad pipe under different bending loads
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Fig.7 Mechanical response of clad pipe with different internal pressures
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