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Effect of Closed Self-fusion Welding Process Parameters on Weld Forming
of Thin Thickness Stainless-steel Tube
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Abstract: The fully mechanized gas tungsten arc welding (GTAW) of a closed-head on a thin-walled stainless steel pipe
with dimensions of @ 12x2 mm was systematically studied to investigate the effects of various welding parameters on the
weld formation. Tensile, bending, non-destructive testing, and macroscopic metallographic examination methods were em-
ployed to verify the mechanical properties and microstructure characteristics of the welded joints in thin-walled stainless
steel pipes. Ideal welding parameters were developed for different welding positions. The results indicate that the base/peak
current, duty cycle, tungsten electrode height, and shielding gas flow rate are the primary factors affecting weld formation.
During orbital welding, when the welding position changes from an upright to a vertical downward position, it is necessary
to increase the base/peak current to prevent weld defects such as external surface collapse and internal surface depression.
The microstructure of the welded joint consists of austenite and ferrite, with the tensile strength of the joint approaching that
of the base material. No cracks were observed in the bending test, and no defects such as pores and cracks were detected in
the flaw detection test, meeting all relevant standards and requirements.
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Fig. 1 Application of closed welding head in field
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Fig.2 Welding equipment and self-fusing sealing head
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Table 1 Main chemical composition and mechanical properties of

X2CrNiMo17-12-2 stainless steel (wt. %)

c Si Mn P S Cr
0.023 0.36 0.56 0.035 0.001 16.65
Ni Mo N PLhisi EE/MPa & 2/%
10.22 2.01 0.01 575 56
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Table 2 Related parameters of closed self-fusion welding head
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Fig.3 Schematic diagram of welding groove
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Fig. 4 Assembly schematic diagram of self-fusing sealing head
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Fig. 5 Schematic diagram of section and welding position
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Table 3 Welding parameters of self-fusing sealing head

. s Ve WESE R EERTEIES Jik g frRay=d JeEssudiy A
JEIE CE YIRS . .
/A A% Sk /Hz 1% /(ecm+min™") /(kJ+em™)
S1-S2 GTAW 69/18 10.8~11.2 Jok i 3 5 50 75 1~4
S2-S3 GTAW 70/20 10.8~11.2 ok e 5 5 50 7.5 1~4
S3-S4 GTAW 80/24 10.8~11.2 G QU= 5 50 7.5 1~4
S4-S1 GTAW 73/20 10.8~11.2 JIGQULEERN 5 50 7.5 1~4
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Fig. 6 Weld forming effect
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Fig. 7 Microstructure of weld and fusion zone
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Table 4 Tensile test data of stainless-steel tube
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Table 6 Bending test data of stainless-steel tube
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Fig. 8 Three different sizes tube weld forming
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