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Fig. 2 Pipe stress distribution under radial load
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Fig.3 Deformation process of clad pipe under load
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Fig. 5 Depression and interface separation of clad pipe
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Evolution mechanism of dimpling and interface separation
in bimetal clad pipes

ZHANG Jie', YANG Yun', HU Te', LIN Ruinan®*, HU Shigiang®
(1. Oil and Gas Equipment Technology Sharing and Service Platform of Sichuan Province,Chengdu Southwest
Petroleum University,610500,China; 2. Gas Management Office,PetroChina Southwest Oil & Gas Field Company,
Chengdu 610213 ,China; 3. Sichuan Kexin Electromechanical Co. ,Ltd. Shifang 618400, China)

Abstract; To investigate the evolution of dimpling and the mechanism of interface separation in bimetal
clad pipes under external mechanical loading, a stress model was established. The study analyzed the
effects of the ratio of diameter to thickness for the inner and outer pipes,forming pressure,initial forming
clearance, and operational internal pressure on dent formation and interface separation. Results indicate
that interface separation distance and rebound rate correlate positively with the ratio of diameter to
thickness for the inner pipes. forming pressure, and initial forming clearance, and negatively with the
ratio of diameter to thickness for the outer pipes. Higher operational internal pressure reduces interface
separation but increases rebound rate. Internal pressurization of dented pipes decreases interface
separation;for instance,under 2-MPa operating pressure,interface separation is 5% less compared with
conditions under 2-MPa pressurization. Additionally, the difference in separation between these
conditions decreases with increasing pressure. Adjacent dimpling results in increased interface separation
in intermediate pipe segments,causing a broader interface separation area compared with isolated dimp-
ling.

Key words: bimetal clad pipe;external mechanical loading;rebound rates;dimpling;interface separation
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