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Study on Microstructure of Inconel 625 Cladding Layer by MIG Welding with
Different Process Parameters

MA Ke, CHENG Long, LI Jihong, MAO Wei, LIU Zhibo, WANG Senmiao
(Xi'an University of Technology, School of Materials Science and Engineering, Xi'an 710048, China)

Abstract: In order to improve the performance of traditional steel material 345, the nickel-based cladding layer was prepared
by MIG deposition method with commercial Inconel 625 solid core welding wire. The microstructure, element distribution,
dilution rate of different welding currents, phase composition and surface hardness of the cladding layer were studied by OM,
SEM, EDS, XRD and microhardness test. The results show that the nickel-based cladding layer prepared by MIG deposition
method has good bonding with the substrate, and the cladding layer has no obvious macroscopic defects. The cladding layer
produces equiaxed crystals, columnar crystals, and cellular crystals from the top to the bottom. The cladding layer is mainly
composed of a single face-centered cubic ( fce ) y=Ni solid solution phase. Due to the microsegregation of the cladding layer,the
intergranular concentration of Nb, Mo and other elements is high. With the increase of welding current, the dilution rate of the
cladding layer gradually increases, the columnar crystal at the bottom of the cladding layer grows up by heat, and the average
hardness and the hardness in the depth direction of the cross section of the cladding layer gradually decrease.
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