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Development of 3D analysis method for Welding Hot Cracking on pipe joint

by Tomoyuki Dobashi

Abstract

In order to avoid the hot cracking, experiments under a variety of conditions are conducted. The influence of various factors on the
hot cracking is investigated. The results are generally reflected on the design of the shape and size of the joints or welding
conditions etc. However, it is not efficient to examine many cases of the experiments because it costs too much. Therefore, if the
experiments can be replaced by the computations, the production efficiency improves greatly. Much information can be obtained as
the results of the computations. Thus, authors developed a 3D static implicit finite element method (FEM) for hot cracking using
temperature dependent interface element. This method can predict the formation and extension of hot cracking. However it is
difficult to analyze large-scale structure by static implicit FEM because of the limitation of the computing time and memory
consumption. And it is impossible to apply to pipe joint. Meanwhile, Idealized Explicit FEM exists as an analytical method which
can simulate the residual deformation and stress distribution at very short time and low memory consumption. In this study, the
authors developed a new analytical method for hot cracking using Idealized Explicit FEM for improvement of computing time and

memory consumption.
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