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Effect of Initial Clearance on Hydroforming of Bimetallic Clad Pipe
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Abstract: In hydroforming ofbimetallic clad pipe, the initial clearance between base pipe and liner pipe is one ofthe key

factors affecting the forming quality of bimetallic clad pipe. The finite element model of the hydroforming process of

bimetallic clad pipe was established. Based on the model, the effect of initial clearance on the forming process was studied

systematically and deeply. The results show that with the increase ofthe initial clearance, the compression elastic deformation

ofthe liner pipe decreases under the action ofelastic recovery ofthe base pipe, the springback amount of the inner wall ofthe

base pipe decreases slightly, the springback amount of the outer wall of the liner pipe increases gradually, and the residual

contact stress between the base tube and the liner pipe decreases gradually.
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Fig.l Schematic diagram finite element model
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Tab.l Mechanical properties of the pipes

’ /(kg-m3) /MPa IMPa /GPa
316L 7980 297.9 639.3 195 0.26
X70 7800 532.2 626.8 207 0.30
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Fig.2 Loading path of bulging pressure
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Fig.4 Influence of initial clearance on strain
of the clad pipe
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Fig.6 Variation of circumferential strain of inner wall of base
tube at different initial clearance with unloading pressure
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Fig.7 Variation of circumferential strain of outer wall of liner
pipe at different initial clearance with unloading pressure
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Fig.8 Effect of initial clearance on springback of the clad pipe
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