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Abstract:Inconel 690 nickel-based alloy is often used for the tube sheet isolated layer of PWR (pressurized water
reactor)nuclear power steam generators due to its excellent intergranular corrosion resistance. The hot wire surfacing method
was used to overlay the Inconel 690 nickel-based alloy insulation layer on the surface of SA508Gr.3C1.2 low-alloy steel for
nuclear power, and an isothermal heat treatment was used to eliminate residual stress after welding.The microstructure of the
cladding and the base metal were characterized by OM, SEM, XRD, and the impact toughness, hardness and tensile properties
of the surfacing layer were tested and analyzed.The results show that the tensile strength of the surfacing layer is 541.4 MPa at
room temperature and the elongation after breaking is 39.89%. The tensile strength of the base low carbon steel is 687.3 MPa
and the elongation is 20.8%. The microhardness test shows that the average hardness of the austenite microstructure of the
surfacing layer is 140.8 HV, which is lower than 159.5 HV of the base material. Particles such as M»Cs, NbC, TiC, etc.
precipitated near the boundary of the surfacing layer are of great significance to improve the mechanical properties and service
safety of the surfacing layer.
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Tab.l Chemical composition of base material and welding wire (wt%)

2 C Si Mn Cr Mo Al Nb Cu Ni Fe
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Fig.1 Post weld heat treatment process
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Fig.3 OM image of base metal and surfacing layer
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Fig.4 SEM images of base metal and between base metal
and surfacing layer
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Fig.5 SEM structure morphology of deposited metal
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Fig.6 Precipitates near the dendrite boundary of the Inconel 690
surfacing layer and EDS scanning result
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before and after tensile test
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Fig.11 Tensile curves of base metal and surfacing layer
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