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Laser cladding of Ni-Mo-Al alloy on steel substrate

Abstract

In this study, a ternary Ni-Mo-Al alloy cladding was lasered on a plain carbon steel. The effect of laser power and laser
speed on the microstructure of the resulting claddings was evaluated. The microstructure and chemical composition of the
cladding obtained under different conditions were evaluated using optical microscopy, field emission scanning electron
microscopy (FESEM), and energy dispersive X-ray spectroscopy (EDS). Examination of the cross-sectional microstructure
images of the coating showed that the coating has a microstructure of the transition zone, type Il boundary, columnar
dendrites, and coaxial dendrites. Elemental evaluations of the cladding showed that intermetallic compounds containing
nickel, molybdenum, and iron were formed, which improved the microstructure and grain refinement. With increasing
scanning speed, due to lower input heat, more nucleation occurred and the amount of dendrites increased and their
dimensions became smaller. Also, as the scanning speed increases, the dilution also increases.

Keywords: Laser cladding, columnar dendrite, type 1l boundary, coaxial dendrite and microstructure.
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