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Thermal Hydraulic Forming Process Analysis of 20/316L Steel
Bimetal Composite Pipe for Deep Sea
WEI Wei, WANG Xuesheng, CHEN Qinzhu, RONG Kai

(School of Mechanical and Power Engineering, East China University of Technology, Shanghai 200237, China)

Abstract: A new bimetallic composite tube production process-thermal hydraulic technology was proposed. According to
this process, a hot hydraulic experimental device was designed. Based on partial assumptions, the relationships between the
final residual contact pressure and the internal pressure, the effective temperature difference were obtained by the theoretical
analysis. And the solution of effective temperature difference was given. The reliability of the theory and the feasibility of hot
hydraulic process were verified by the comparative experiments of cold / hot hydro-forming of 20 / 316L steel composite pipe.
The results show that the thermal hydraulic technology can realize the expansion and closing of the "external weak internal
strong" type composite tube which can not be realized by the traditional technology. This theory can guide the industrial
production of the composite pipe.
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Fig.1 Thermo-hydraulic process flowchart
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Fig.2 Thermohydraulic process principle diagram
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Fig.3 Schematic diagram of hot hydraulic device
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Fig.4 The ring-opening test of the composite pipe
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Tab.2 Experiment results of slit-ring method (MPa)
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Fig.6 Schematic diagram of internal and external
tube loading steps
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