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Double tungsten electrode TIG technology with hot wire for deep-sea
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Abstract: The double tungsten electrode TIG technology with hot wire has very low welding heat input and very
narrow welding heat affected zone, so the welding stress 1s greatly reduced, and the internal wall welding can ef-
fectively guarantee the straightness of the pipeline without rigid fixed constraints, which greatly simplifies the pro-
duction equipment. It is a promising welding technology. In this study, two layers of Inconel 625 nickel-based
alloy surfacing were prepared on the inner wall of high-strength steel in oil pipelines by double tungsten hot wire
TIG technology. The microstructure and composition of nickel/steel surfacing composite plate were observed by
metallographic microscope and scanning electron microscope, and the hardness test was carried out. The interg-
ranular corrosion resistance of Inconel 625 nickel-based alloy surfacing layers 0.5, 1.0 and 1.5 mm away from
the nickel/steel interface was tested. The results show that the microstructure of the surfacing layer shows the cell
dendrite structure, which grows epitaxially along the deposition direction, and there are secondary phases ( such
as Laves phase and carbide) between the dendrites. The hardness of nickel alloy surfacing layer of nickel/steel
surfacing composite plate is greater than that of high strength steel substrate and than that of heat-affected zone of
steel side. The results show that the degree of senstitization ( DOS) value of the surfacing layer obtained by
double tungsten electrode TIG technology is less than 1, and it has excellent intergranular corrosion resistance.
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With the increase of the distance between the surfacing layer and the steel side, the Fe content in the surfacing
layer decreases, and the corrosion resistance of the nickel-based alloy surfacing layer increases.
Key words ;double tungsten electrode TIG surfacing technology with hot wire, 625 Ni-based alloy, microstruc-

ture, resistance to intergranular corrosion
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Table 1 Chemical composition of Gr. B steel and ERNiCrMo-3 welding wire ( mass fraction, %)

RS C Si Mn Ni Cr Mo Fe Nb Al Ti
Gr. B 0.19 0. 25 0. 40 0. 04 0. 01 0. 003 8.7 0. 004 = 0. 002
ERNiCrMo—-3 0.0093 0.026 0.012 64. 31 22. 18 9.08 0. 101 373 0.2 0.3
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Fig.1 Typical dual power supply dual tungsten electrode
parallel schematic diagram
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Table 2 Data of welding power supply
and hot wire power supply
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Fig.2 Microstructure of nickel/steel surfacing plate
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Fig.3 SEM image and local enlarged image of
nickel-based alloy surfacing layer
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Table 3 Energy spectrum analysis results of characteristic points in nickel-based alloy surfacing layer ( mass fraction, %)
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Fig.4 EDS diagram of precipitated phase
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Fig.5 Hardness distribution of nickel/steel composite plate
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Table 5 DOS values of Inconel 625 surfacing layer
at different positions

A A PR/ mm DOS/ %
0.5 0. 956
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Fig.6 DL-EPR curve in 2 mol/L H,SO,+2 mol/L HCIl+
0. 001 mol/L KSCN solution
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