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Abstract: To deal with large heat input and improve the structure and performance of traditional TIG welding, ultrasonic vibration
was adopted and directly acted on the base material to introduce periodic ultrasonic vibration into the molten pool, and the influence
of ultrasonic input distance, ultrasonic application time, and ultrasonic vibration amplitude on the forming, structure, mechanical
properties, and corrosion resistance of 316L stainless steel’s TIG weld was investigated; the contribution of periodic ultrasonic
vibration to the improvement of welding efficiency was explored. The results show that the ultrasonic input distance has a greater
impact on weld forming. When the ultrasonic input distance is fixed, the ultrasonic energy is too large, and there is a weld
penetration phenomenon. When the ultrasonic input distance is gradually increased, the melt width of the weld decreases, and the

effect of structure refinement is weakened. The depth-to-width ratio of the weld increases with the increase in the ultrasonic

WA HA: 2024 — 07— 13
ELWE: HE AP AW E (51905230)



56 BB ¥ # %46 %

application time, and the ratio is maximized when the ultrasonic application time is 0.5 s, which is 68. 73% higher than that of the
original weld. The appropriate ultrasonic vibration amplitude can simultaneously improve the strength and plasticity of the welded
joint. When the ultrasonic vibration amplitude is 20.5 pm, the grain refinement effect is obvious. Compared with no ultrasonic
vibration, the tensile strength is increased by 9. 65%; the elongation after fracture and sectional shrinkage are increased by 35.38%
and 11.22%, respectively, and the hardness and corrosion resistance are significantly improved. After applying periodic ultrasonic

vibration and increasing the welding speed by 60 mm/min, the mechanical properties of the welded joints are still improved,

indicating that the application of periodic ultrasonic vibration is beneficial to the improvement of welding efficiency.

Highlights: (1) The effects of ultrasonic input distance on weld forming and mechanical properties were revealed.

(2) The effect of base metal fixed-point ultrasonic vibration on improving the performance and welding efficiency of

316L stainless steel joints was analyzed.

(3) The correlations between ultrasonic parameters and the joint’s microstructure, mechanical properties, and corrosion

resistance were investigated

Key words: 316L stainless steel; ultrasonic vibration; TIG welding; mechanical property
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Table 1 Chemical composition of 316L stainless steel
C Cr Ni Mo Si Mn P S Fe
<0.03 16-18 12-15 2-3 <1.00 <2.00 <0.035 <0.030 S
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Fig. 8 Metallographic changes at different positions along the weld length direction. (a) front weld, without ultrasonic;
(b) middle weld, without ultrasonic; (c) rear weld, without ultrasound; (d) front weld, with ultrasonic (e) middle

weld, with ultrasonic; (f) rear weld, with ultrasound
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