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Analysis of Microstructure and Properties of 304 Stainless
Steel TIG Welded Joints

Yixing Huang
Nanchang Institute of Communications, Nanchang, Jiangxi, 33010, China

Abstract

This paper systematically studies the influence of TIG welding process parameters on the microstructure and properties of 304
stainless steel welds. By designing three heat input parameters of 8.5, 10.5, and 12.5 kJ/cm, and using metallographic microscopes,
scanning electron microscopes, and other detection methods, the microstructure, mechanical properties, and corrosion resistance of
the joints were mainly investigated. The research results show that when the heat input is 10.5 kJ/cm, the weld zone obtains fine and
uniform solidification structure, with -ferrite content of 5.8%, and the comprehensive performance of the joint is the best. The tensile
strength reaches 625 MPa, the elongation is 35%, and the corrosion rate is the lowest (0.85 mm/a). Excessive or insufficient heat
input will cause coarse grains or performance degradation. From the conclusion, it can be drawn that when the heat input is controlled
within the range of 10-11 kJ/cm, better comprehensive performance of 304 stainless steel welded joints can be obtained, providing an
important process basis for engineering applications.
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