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Prediction of Distortion in Longitudinal Multi-pass Welding of Pressure Vessel
by Large Scale Analysis
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Abstract

We conducted a large-scale thermal elastic plastic analysis using the finite element method to
calculate the deformation amount of longitudinal multilayer welding in a pressure vessel measuring
10 meters in inside diameter—the largest in our company. We were able to calculate an actual 3D
model, which is difficult to calculate by conventional methods, thanks to the reduced memory
consumption and computing time of Idealized Explicit FEM.
By constructing a preset distortion obtained from the calculation, the shape of the vessel comes
close to a true circle, and reformation can be skipped. This shows promise for high-quality on-site

manufacturing and, through a simplified manufacturing process, cost reductions.
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