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Acoustic Field and Electric Arc of
Ultrasonic Alternative Current TIG Welding

XU Ming—da', LU Yun—long®, JIANG Guo—yu', E Ying—z', YU Jia—li'
(1. Physics Department, Qigihar Normal College, Qigihar 161006, China; 2. School of
Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

ABSTRACT : Objective To research the effect rule and mechanism of the emission end height, nozzle height and shielding
gas flow on the acoustic field intensity during the welding process. Methods A grouped experiment was carried out to ana-
lyze the effect of welding parameters on the acoustic field intensity. Results The results indicated that the emission end
height and nozzle height had the greatest impact on the acoustic field intensity whereas the flux of shielding gas has no
effect. With different emission end heights, the nozzle heights corresponding to the maximum of acoustic field intensity were
different. Conclusion Through the analysis of the experimental results, the optimized parameters of welding process can be
obtained; emission end height is 30 mm, nozzle height is 11 mm and the length of arc is 4mm; welding current is 120 A
and the flux of shielding gas is 25 mL/min. Experiments of composite ultrasonic alternative current TIG bead welding shows
that ultrasound can refine the organization and make the organization uniform.
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Fig. 1 Ultrasonic intensity with different nozzle heights and transmitter heights
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Fig.2 Acoustic field intensity under different transmitter heights
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Fig. 3 Effect of different processing parameters on sound field intensity
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Fig.4 Arc shape under different half-wave conditions
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Fig. 6 Change of arc shrinkage with the nozzle height
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Fig. 7 Change of arc shrinkage with the transmitter height
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Fig. 8 Change of arc shrinkage with the electric current
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Fig. 9 Change of arc shrinkage with the length of arc
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