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Analysis for deformation of Welding Structure Using Iterative Substructure Method

by Takuya Iwamoto

Abstract

The welding is necessary at the assembly of the hull block. However, the deformation is always generated. This welding
deformation causes the quality loss and the deterioration of strength of the structure. Moreover, the automation is prevented by
these problems. On the other hand, recently, Due to development of the structural technology, more light and strong structure is
developed. However, the buckling distortion is determined by only on a geometrical condition. As a result, large deformation is
generated easily by the bucking distortion in recent years. Therefore, it is important to examine and predict the buckling behavior
in detail from the viewpoint on practical use.

Then, thermal-elastic-plastic FEM is used in this research. Using thermal elastic plastic FEM, it is possible to simulate the
transient stress and displacement precisely. However, by using the method, it takes large computing time and these are few
applications in the practical welding structure problem. So, in this research, Iterative Substructure Method (ISM) is applied to
thermal elastic plastic FEM to achievement face computation. In ISM, the analysis is split into weak non-linear problem and
strong non —liner problem considering the characteristics of welding phenomena. Then, the method is applied to the analysis of
fundamental welding problem (T-joint) and assembly of complex welding structure. And the buckling behavior is examined by

comparing the deformation between experiment and analysis.
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Tablel Analysis condition

current (A) voltage Weld speed EBSIRS
) (mm/s)
180. 0 26. 0 4. 3 0. 7
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Fig.6 Distribution of displacement in Z direction in each of welding pass

Table2 Analysis condition

current | voltage Weld speed

(A) V) (mm/s)
casel 180. 0 26. 0 4. 3
case2 162. 0 26. 0 4. 3
case3 144. 0 26. 0 4. 3
case4 126. 0 26. 0 4. 3
case5 108. 0 26. 0 4. 3
case6 90. 0 26. 0 4. 3
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