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Numerical Modelling of hot cracking and its application to high-speed MAG welding of steel pipe

by Takaaki Harada,

Abstract

In recent years, undersea pipelines are widely utilized ways to transport natural gas or oil economically and effectively in middle
or long distance. In undersea pipeline, high strength and corrosion resistant material are employed. This is to resist corrosion from
sea water and oil. In order to be able to use in harsh environments, new materials have been developed. On the other hand, welding
technology has also advanced. In the practical construction, full-automatic welding system with high construction efficiency which
has two welding heads is used. Due to the change of the welding materials and methods, if the appropriate welding conditions are
not chosen, it is a serious problem there is a possibility that solidification cracking occurs. It is important to predict the solidification
cracking, because a lot of money and time is required for the repair of solidification cracking. Then, in this study, using Idealized
Explicit FEM, the authors have solved the problem of solidification cracking of pipe joint from the mechanical viewpoint.
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Fig. 3 Schematic illustration of dendrite growth direction
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(b) Experiment.

(a) FE analysis.

Fig. 5 Maximum temperature distribution obtained by
FE analysis and experiment result.
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Fig. 6 Distribution of BTR plastic strain increment for y direction (a), temperature gradient (b), experiment result
of 1st torch welding (c) and tandem torch welding (d).
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Fig. 10 Distribution of BTR plastic strain increment for y direction and temperature gradient.

Fig. 8 Influence of welding speed on
temperature gradient.
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Fig. 9 Influence of welding speed on
plastic strain increment of dendrite
direction in BTR.
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Fig. 11 Influence of heat input on plastic strain
increment of dendrite direction in BTR.
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