B09 1BEMRBHERICE TS BEEMR T RIEDREL

M BA (FREHEA SRH)

Establishment of prediction method of welding distortion in very thick plate welding

by Nobuhito Tahara

Abstract

Recently, the use of thick plate is increased due to the growing size of structures. In the construction of such structures, the
multi-pass welding is usually adopted. It is necessary to determine the proper condition of construction in advance because the
correction of the deformation is difficult. Accordingly, it is important to establish evaluation method of construction conditions for
deformation. In this study, welding deformation of large-scale multi-pass welding problems is investigated by using idealized
explicit FEM that can analyze large scale multi-pass welding problems in realistic computing resources. In addition, the mechanical
model of welding deformation is proposed by considering inherent shrinkage. And effects of constrain, melting efficiency and
residual stresses are applied to mechanical model. As a result, it is found that the proposed prediction model can calculate welding

deformation of multi-pass welding accurately.
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(b) 2nd pass (c) Last pass.
Fig. 1 Concept of multi-pass welding of analysis.
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(a) 1st pass. (b) 2nd pass. (c) Last pass.
Fig. 2 Concept of proposed method based on mechanics.
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Fig. 6 Transverse shrinkage.
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Fig. 7 Angular distortion.
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Fig. 11 Welding deformation in z-direction.
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Fig. 12 Comparision of inherent shrinkage calculated by
transverse shrinkage and angular distortion.
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Fig. 13 Ratio of inherent shrinkage considering effect of
constrain, melting efficiency and residual stress.
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Fig. 14 Comparision of transverse shrinkage
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Fig. 15 Comparision of angular distortion
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