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Numerical Simulation and Experimental Verification of Electrohydraulic
Forming for AA5052 Aluminum Pipe Parts
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ABSTRACT: The paper aims to establish the numerical model of electrohydraulic forming of AA5052 aluminum alloy pipe
parts and analyze its forming process. The Johnson-Cook constitutive equation was used to simulate the electro-hydraulic form-
ing process of AA5052 aluminum alloy pipe parts based on the LS-DYNA platform. Then process tests were carried out to ver-
ify the reliability of the numerical simulation model. During the process of free bulging of the pipe, the shock wave front had the
highest pressure, and the distribution of the shock wave pressure on the pipe wall was always symmetrical about the geometric
center of the wire. The numerical simulation results of sample deformation profile were in good agreement with the experimen-
tal results. In the comparison of the results of experiments and simulations, the maximum relative error of radial displacement
was 5.52%. The relative error of axial shrinkage rate was 2.53%. The maximum relative error of wall thickness was 3.36%. The
numerical simulation model established in this paper was reliable and could be used to analyze the forming process.
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Fig.1 Experimental platform for electrohydraulic free forming of pipe parts
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Fig.2 Flow chart of numerical simulation of
electrohydraulic forming
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Fig.3 Electrohydraulic forming model of pipe parts
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Fig.9 Cloud charts of pressure distribution in electrohydraulic forming simulation
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