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Study on Efficient Modeling on Analysis of Welding Deformation and Residual Stress

by Toshiki Yagi

Abstract

Recently, Thermal-elastic-plastic FE analysis is widely used to predict welding residual stress. However, if the object to be
analyzed is large or complicated, the work for mesh division for the analysis requires enormous time cost and human cost. In this

way, the cost of mesh division is serious problem.

In order to obtain accurate residual stress distribution, fine mesh divisions should be necessary in plastic area. However, the other
regions are roughly divided due to the limitations of computing time and memory consumption. In addition, the distorted elements
cause the inaccurate results. Therefore, it is necessary to make the elements well-regulated shape near the welding line.

Superimposed mesh method (S-FEM) has been actively developed. In S-FEM, since it is possible to generate the meshes
independently in global and local region, the cost of mesh generation can be remarkably reduced. In addition, it is also superior
method in terms of accuracy since the interaction of global and local model is reflected in the formulation. However, S-FEM has
been not applied to welding residual stress and deformation problem because the phenomena of welding problem is complicated.
Then, in this study, S-FEM is formulated for thermal elastic plastic analysis and applied to the analysis of welding residual stress

and deformation problem.

As a result, it is shown that the analysis accuracy of the proposed method is almost the same as the existing method.
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Fig. 2.1 The diagram overlaying the local mesh to the global mesh
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Fig.3.4 Comparison of displacement in the z direction
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Fig.3.5 Comparison of proposal technique and previous method
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