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The Influence of Metallurgical Electrochemical Reaction on Oxygen Transfer
in Submerged Arc Welding

WANG Guang-yao' , DU Han-bin', YE Ping', LI Xiao-quan’
(1. Automotive Engineering Academy of SAIC, Shanghai 200437, China;
2. Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: Five different experimental welding fluxes were used in SAW (submerged arc welding) of both
positive and negative polarity. Analyses for oxygen content of droplet were carried out using a LECO interstitial
analyzer. It was found that oxygen content welded in DCEP was higher than in DCEN, and the trend became obvious
when basicity index was enhanced. It was indirectly shown that metallurgical electrochemical reaction occourred at
the interface between molten slag and liquid metal in the cathode and anode of welding arc. Further analyses showed

that when welded in consistent parametera, oxyanion content of slag was the predominent factor influencing
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electrochemical oxygen pickup at electrode-tip.
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Fig. 1 Schematic diagram of droplet transfer in DCEP and DCEN
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Tab.1 Chemical composition and basicity index of fluxes

- B8 % SFFRE BETRE
MgO CaO SiO; B; B
L1 10 45 45 1.2 0.6
L2 20 40 40 1.5 1.1
L3 30 35 35 1.9 1.6
L4 40 30 30 2.3 2.0
L5 50 25 25 3.0 2.4
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Fig.2 Photo of rapidly cooled droplet
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Fig.3 Variation of oxygen content in droplet with basicity
index in DCEN and DCEP
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Fig. 4 Variation of nitrogen content of droplet with basicity
index in DCEN and DCEP
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Fig. 5 Variation of electrochemical enhancement of oxgen content

with oxyanion content in flux
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Fig. 8 Shear strains of the elements
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Fig. 9 Effective plastic strains of the elements
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Fig. 10 Von Mises effective stresses of the elements
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