Abstract
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‘ Rapid solidification has been attracted many i:n.\«'e,sti.g,ators- to study
its effect on material properties, Laser cladding is considered to be one of
the most important process of rapid solidification that gives desirable
_metallurgical, mechanieal, tribological and chemical properties. - The
importance of laser cladding is related to develop clad layers that have
chemlcal compositions differ to the chemical composition of the substrate
with minimum controlled dilution.

In this study, continuous wave €O, laser with 1.7 and 2 kW were
us_ed to deposit clad layers of premixed powders of either Ni-10%Al or
Ni-30%Al onto Inconel 617 substrate. Different cladding speeds were
used ranging from 1 to 35 mm/s for premixed clad powder of Ni-10%Al
and 1.6?' to 11.2 mm/s for premixed clad powder of Ni-30%Al with 5 mm
beam‘ diameter. Two feeding rates were used, 10 and 8.9 gm/min for
premixed clad powders of Ni-10%Al and Ni-30%Al respectively. The
other laser independent variables were selected to be constant.
placeTh”F hresults showed that different mechanis.n.qs of growth were taken
The \;01 ese are planar, cellular, ce'llular/den.drltlc and dendritic growth.
o ume fract1qn of growth‘r.eglon was different for each clad layer

glon. Different sizes of porosities and cracks were observed in the clad
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n which the mechanism of porosities and cracks formation was
t..

- Different percentages of area dilution were found ranging from 3.7
78:3% for premixed clad powder of Ni-10%Al and 6.88 to 41.02% for
mixed clad powder of Ni-30%Al depending on the used laser
dding independent variables. Furthermore, dilution had vital role on
.nu(irohardness values of clad layers. Two clad layers have been chosen
- to be with optimum properties. These are clad layers of 3.9 and 3.2 mm/s
" cladding speeds that corresponding to premixed clad powders of
Ni-10%Al and Ni-30%Al respectively.
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