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This study focused on the prevention of solidification cracking in welding.
The solidification cracking is closely related to the thermal strain generated around the molten
pool during welding. Therefore, we have proposed a method of preventing the solidification cracking
by actively controlling the thermal strain using a welding system with a laser beam. The validity of
this concept was demonstrated through the development of a numerical model to predict the
solidification cracking occurrence, an optimization of laser irradiation conditions suitable for
preventing the solidification cracking based on the numerical model, and an experimental
verification of the optimized conditions. The results also showed that the use of a laser as an
auxiliary heat source in welding can prevent solidification cracking, and that the auxiliary use of
a laser and its additional value can be clarified for the laser, which is expected to be used as the
main heat source in welding.
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