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Development of a Semi-Automatic High-Efficiency Welding Method for Small-Diameter Columns Using Buried Arc Welding
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Abstract

Buried arc welding offers deep penetration and enables complete penetration welding with narrow grooves, improving efficiency. However,
issues such as arc instability, welding defects, and excessive spatter have limited its adoption. Recently, a voltage amplitude control technique
that stabilizes the buried arc by periodically varying the output voltage has been developed and put into practical use. However, while buried
arc welding in narrow groove applications makes it easier to secure sufficient penetration in the root pass, it also raises concerns about the
occurrence of hot cracking.

In this study, welding and structural tests were conducted on a semi-automatic high-efficiency welding method for cold-formed square steel
tubes with a minimum column size of 150 mm and a maximum plate thickness of 12 mm. The method utilizes the deep penetration characteris-
tic of buried arc welding to reduce the number of passes by minimizing the groove cross-sectional area. Welding and structural tests confirmed
that this method achieves performance equivalent to that of standard joints specified in JASS 6 and other relevant standards.
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