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Application and Quality Control of Magnetically Controlled Narrow-Gap TIG Welding
in the Manufacture of Thick-Walled Titanium Alloy Pressure Vessels

Wang Quanshan

(Nanjing Baose Co., Ltd., Nanjing, Jiangsu 211178, China)

Abstract: Based on the actual manufacturing scenarios of pressure vessels, this paper focuses on analyzing the material
adaptability and key process implementation points of magnetically controlled narrow-gap TIG welding for thick-
walled titanium alloys, and extends its process applicability to stainless steel and nickel-based alloys simultaneously.
A full-process closed-loop quality control system is established, and the application content of intelligent welding
technology is supplemented, so as to solve the common industrial problems in thick-walled special alloy welding, such
as high thermal sensitivity, easy oxidation, and difficult fusion on the sidewalls of deep narrow grooves. The limitations
of technical application and the directions of intelligent optimization are summarized, providing practical references for
improving quality and efficiency as well as intelligent process upgrading in the welding of similar high-end pressure
equipment, and promoting the high-quality development of special pressure equipment manufacturing.

Keywords: magnetically controlled narrow-gap TIG welding; thick-walled titanium alloy pressure vessel; stainless steel welding;

nickel-based alloy; intelligent welding
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