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Study on Principle and Process of Bypass Coupled Arc TIG Welding
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(1. Western Baode Technology Co., Ltd., Xi'an 710299, China; 2. School of Material Science and Engineering, Xi'an Shiyou
University, Xi'an 710065, China)

Abstract. The single-power double-electrode bypass coupled arc welding process was studied. The main electrode is
tungsten and the bypass electrode 1s wire. Firstly, the generation and shunt mechanism of bypass arc was analyzed, and the
geometric parameters of double electrode combination were studied by using the built welding test device. Then, HO8Mn2Si
welding wire was used to conduct surfacing test on the surface of Q235 steel plate. The influence relationship between bypass
wire feeding speed and bypass current, welding process stability and heat input of base metal was studied, and the bypass wire
feeding speed interval was obtained at different total currents. Finally, the macro-morphology and micro-morphology
characteristics of the welds were analyzed. The results show that when the total current is constant, as the bypass current
increases gradually, the heat input of the base metal decreases gradually, the weld width decreases significantly, the weld

height increases, and the width to height ratio of the weld decreases. The increase of the bypass current makes the width of the
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weld overheat zone, the penetration depth and the grain diameter decrease significantly.
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Fig.1 Schematic of single power bypass coupled
arc TIG welding
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Fig.3 The current acquisition
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Fig.5 Distribution of temperature test points
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Fig.6 Combined geometric parameters of welding torches
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Fig.7 Weld morphologies at different bypass wire
feeding speeds in different test groups
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Fig.8 Temperature thermal cycle diagrams at different bypass wire feeding speeds in test group 2
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Tab.1 Section sizes of single power bypass coupling
arc TIG welds

SV /A | SREEH T /A | BT E /mm | S /mm | REHKR
48 6.22 4.66 1.33
100
55 6.06 478 1.27
50 9.34 2.46 3.80
60 8.94 2.68 3.34
150
70 8.64 3.36 257
20 7.89 4.24 1.86
50 10.40 1.02 10.20
70 038 2.34 401
200
85 8.08 3.20 253
100 7.86 4.34 1.81
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Fig.9 Metallographic photos of welds with different bypass
coupling arc currents and total current of 150 A
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