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4 Conclusions

The current study mainly involves the statistical analysis and
optimization of processing parameters in laser cladding of Fe-
based powder using HPDDL. Several conclusions can be
drawn as follows:

(1) The empirical relationships were developed to predict
the powder catchment efficiency as well as the clad
height and width using RSM. The predicted values
agreed well with the experimental results.

(2) According to the results of ANOVA tables, the carrier-
gas flow rate had the most significant effect on the
powder catchment efficiency. The powder feeding rate,
carrier-gas flow rate, and interaction of the carrier gas
and stand-off distance were the most significant factors
affecting the clad height. The laser power was the most
effective factor affecting the clad width.

(3) The desirability optimization results show that the pro-
cessing parameters of laser power from 3.94 to 4 kW,
powder feeding rate from 59.33 to 60 g/min, carrier-gas
flow rate from 10 to 10.23 SCFH, and stand-off distance
at 10.91 to 11.1 mm were the optimal setting to obtain
the high powder catchment efficiency, and large clad
height and width. The obtained results could be of a great
interest to the uses of high-power laser cladding process.
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