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Analysis of Welding Deformation of Large-scale Thin Plate Structures by Using Idealized Explicit FEM Based on AMG

by Akihiro Takeuchi

Abstract

In the assembly of structures such as construction machines and ship hulls, welding is widely used as a joining technique of members.
However, the large distortion may occur due to thermal cycles of welding. This deformation may cause the inconsistency such as gaps on the
construction, and it decreases the quality of products. Therefore, it is desired to establish the method which can accurately predict the
welding deformation of practical structures. In this study, multigrid method is introduced to Idealized Explicit FEM (IE-FEM) to achieve
faster and low memory computation of welding deformation of thin plate structures. The performance of the developed method is evaluated
through the thin plate welding problem. As a result, the validity and usefulness of the developed method is verified. In addition, the
developed method was applied to the analysis of welding deformation of the construction machine. The results obtained by the
developed method and the measured deformation are compared. As a result, it is found that the both results agree very well. This
concludes that the developed method is effective on the analysis of practical thin plate structures.
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Fig. 1 Flow of Idealized Explicit FEM based on AMG.
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