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Development of Backingless Penetration Bead Welding and
Multi-layer Welding Techniques Using Keyhole TIG

Abstract

Backingless penetration bead welding does not use backing material for butt joints; rather
after the weld bead is formed on the back side of the welded area in the first layer, the rest is
then layered over the top. This method is an effective technique for butt joints that require full
penetration welds. However, to prevent weld defects, the amount of heat input and the feeding
rate of weldimg consumables must be appropriately controlled according to the root gap, which
changes during the welding process. As this requires advanced welding skills, the process is
increasingly being automated. In this development, we clarified the scope of the appropriate
welding conditions that can be assumed to prevent defects, and established automatic
penetration bead welding and multi-layer welding techniques that adapts groove variations
during welding. In addition, we conducted a demonstration test with the goal of applying this
to the manufacture of penstocks, and demonstrated that the developed technology can achieve
sufficient welding quality and reduce the number of processes.
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