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The effects of overlapping ratio
on surface properties in laser cladding

Jae-Hoon Lee, Moo-Hong Suh, You-Hee Han

Laser Application Group, Korea Institute of Machinery & Materials

ABSTRACT

A 4kW RS840 COZ laser with a powder auto-feeding apparatus has been used to deposit
multiple overlapping tracks of Ni-base superalloy on to low carbon steel. It was found that the
surface roughness(turbulence) of an overlapped cladding layer decreased with the increase of the
overlapping ratio in an oscillating manner, When the overlapping ratio had values of 0.62, the
surface turbulence was lowest. Overlapping ratio offer significant potential for improvement of
materials surface properties such as corrosion performance and wear resistance. This paper reports
that the overlapping ratio shows best corrosion resistance. The tensile residual stresses generated
at the higher overlapping ratio{ ) 045) and the element concentration of Fe increased in the

surface layer at the lower overlapping ratio(  0.45) may lead to worse corrosion resistance,

Keywords : CO: laser, cladding, Ni-base superalloy, low carbon steel, overlapping ratio,

turbulence, polarization, corrosion,
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Fig. 2 Variation of turbulence as a function
of overlapping ratio in laser cladding
of Ni-base superalloy on.low carbon
steel.

Fig. 3 Cladding layer sections of Ni-base
superalloy on mild steels : (a)
P=285kW, F=9.62g/min,
V=07m/min, k=062 (b) P=30kW,
F=804g/min, V=05m/min, k=0.62.
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Fig. 7 Microstructure of C-1 after
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Fig. 8 Microstructure of C-4 after
potentiodynamic test at 0.11M H.SO
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