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ABSTRACT: The work aims to optimize the welding parameters of 2 mm thick 304 stainless steel pipe and simulate the ther-
mal stress field of the joint based on simulation software to solve the problem of inconvenient stress testing for thin-walled pipe

joints. The 2 mm thick stainless steel pipe was welded by TIG technology, and the optimal welding parameters were obtained by
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optimizing the macro morphology, microstructure and microhardness of the joint. The numerical simulation was carried out by

using double ellipsoid heat source and temperature-displacement coupling method combined with the optimal parameters. When

the welding current was 150 A and the welding speed was 66 cm/min, the welded joint was completely penetrated and the front

and back weld passes were uniform and dense, which was well formed. The upper and lower regions of the weld zone exhibited

equiaxed crystal morphology, while the size of the lower region was slightly larger than that of the upper region. The columnar

crystal structure appeared near the fusion line. The overall trend of the microhardness of the welded joint presented a "U" shape,
in which the microhardness of the head-affected zone (197HV) was larger than that of the weld zone (162HV), and the micro-

hardness near the fusion line was the lowest (145HV). The simulation results showed that the longitudinal residual stress gradu-

ally transformed from compressive stress to tensile stress when transitioning from the base metal to the center of the weld seam.

The transverse stress at the center of the weld seam bore compressive stress, and the stress value gradually approached 0 when

transitioning to the base metal on both sides. The radial stress value in the thickness direction of the weld seam changed slightly,

and the changing trend of simulated data was close to that of the measured data.
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Tab.2 Test parameters of TIG welding

No. Welding. B Welding Gas ﬂ(?v&il
speed/(cm-min ) current/A rat/(L-min ")

1 15 150 15

2 66 150 15

3 114 150 15

4 66 110 15

5 66 190 15

6 30 120 15

7 30 180 15

8 102 120 15

9 102 180 15
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Fig.4 Metallographic structure of each zone in the welded joint: a) high magnification metallographic structure of weld seam
center; b) low magnification metallographic structure of weld seam center; ¢) metallographic structure near the
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