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Research status of K-TIG welding

SHI Yonghua, WANG Tianxu, ZHAN Jiatong
(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou, 510640, China)

Abstract: With the continuous advancement of technology, K-TIG welding has become one of the most widely used high-efficiency
welding technologies in modern industry due to its significant advantages in medium and thick plate welding. K-TIG welding has
broad application prospects in fields with stringent welding quality requirements, such as aerospace, nuclear industry, petrochemical,
and shipbuilding. This paper systematically reviews the development of K-TIG welding and its current applications in various
materials, including stainless steel, nickel alloys, and titanium alloys. Additionally, the development of intelligent welding
technologies presents new opportunities for K-TIG welding. Advanced technologies such as real-time monitoring, automatic
control, and seam tracking have further enhanced the precision and reliability of the welding process. The paper also explores the
current state of penetration pool recognition technology and seam tracking technology, which play important roles in improving
welding quality and efficiency. Through a comprehensive analysis of K-TIG welding technology, this paper aims to provide a
reference for future research and offer guidance for practical applications.

Highlights: (1) The optimization and development of K-TIG welding, the application of magnetic control technology in K-TIG
welding and the improvement of welding performance of dissimilar materials were systematically summarized.

(2) The application of weld pool identification, weld seam tracking and numerical simulation in K-TIG welding field

were discussed in detail.
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Fig. 1 K-TIG welding torch
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Fig. 2 A welding torch equipped with an axial magnetic
field device
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Fig. 3 Schematic diagram of arc shape and Lorentz
force of molten pool under different magnetic
fields. (a) welding workpiece; (b) WMF; (c) TMF;
(d) LMF
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Table 1 Algorithm accuracy before and after particle
swarm optimization
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Fig. 4 Vision system based on steel/glass interlayer and
high dynamic range camera
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Fig. 5 Welding quality model. (a) one-stage model; (b)
two-stage model
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Fig. 7 Comparison of the detection results between the
traditional image processing method and the
YOLOv5-based method. (a) traditional image
processing method; (b) YOLOv5-based method
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Fig. 8 Welding flow field and temperature field distri-
bution. (a) section of welding workpiece; (b) distri-
bute along the weld
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