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Abstract: The laser cladding and Tungsten inert gas ( GTAW) surfacing were used to the beading weld, in order to realize
the metallurgical combination of the ends of bimetal mechanical lined pipe 1415/316L. Then the butt welding of L415/316L
was performed by the GTAW welding for the root welding and shielded metal arc welding (SMAW) for the filler and capping
welding. The effects of two kinds of pipe end treatments on the microstructure and properties of welded joints were analyzed.
The microstructures and chemical composition of the welded joints were analyzed by using the optical microscopy (OM),
scanning electron microscopy (SEM) and electron probe microscope analysis (EPMA). In addition, the mechanical and
corrosion properties were measured. The results show that the mechanical and corrosion properties of the two weld joints can
both meet the requirements. There is a decarburized layer and a recarburized layer on the [415/weld interface, and a carbon
migration transition layer is located between the two layers. The decarburized layer is located on the 1415 side, while the re-
carburized layer is located on the weld side. Compared with the GTAW surfacing, the element diffusion gradient on the
[A415/ cladding coating interface is bigger, the diffusion area is narrower, and the dilution rate of 1415 is lower. This shows

the laser cladding process can better ensure the corrosion resistance of the bimetal composite pipe end.
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Table 1 Chemical components and mechanical properties of composite pipe

U %
PRt C Mn Si S P Cr Ni Mo Fe
1415 0.15 1. 50 0. 40 0. 001 0. 020 0.05 0.02 0.02 S
316L 0. 004 1. 129 0. 640 0. 000 0. 045 16. 316 10. 028 2.035 S
R ORISR/ MPa T 38 1/ MPa HER/%
1415 =520 415~565 =18
316L =485 =170 =30
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Fig.1 Welding groove and welding sequence
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Table 2 Welding parameters
JE2 ST H&/mm L8 T LI/ A HUE/V AR/ (em - min™')

HeME 1 GTAW 1.2 DC- 160~200 25~29 5~6

HEgH 2 GTAW 1.2 DC- 160~200 25~29 5~6

RS GTAW 2.4 DC- 100 10 3.63

fuR 3 GTAW 2.4 DC- 100 10 5.48

T i SMAW 3.2 DC- 57~60 19 7.3

x3 IFEMEMLER S
Table 3 Chemical composition of welding materials
B4 %
)
C Si Mn Fe Ni p S Mo  Nb(Ta)

ERNiCrMo-3 .ENiCrMo-3  0.017 0.33 1.00 1.31 63. 10 0.01 0.003 8. 60 3.68
E309LT1-1 0.02 0.37 1.8 PNy 13.72 0.02 0. 004 0.30 —
E316LT1-1 0.018 0.35 1.78 ey 13.68 0.02 0. 003 2.6 —
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Fig.2 Macro morphology of welded joints
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Fig.3 Microstructure and composition of
316L/ cladding layer interface
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Table 4 EDS results of points in figure 3(c)
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Fig.4 Microstructure of surfacing layer and composition

of 316L/surfacing layer interface
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Fig. 6 Microstructure and composition of

weld/ cladding interface
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Fig.7 Microstructure and composition of
L415/weld interface
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Fig. 9 Morphology of intergranular corrosion specimens
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