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Effect of femtosecond laser micromachining on the roughness

of cladding sidewalls
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Abstract: In order to enhance the surface finish of Laser Direct Deposition of metallic components, a
method that applies femtosecond laser to fabricate the cladding layer was proposed in this paper. The
effects of the energy density, distribution, and the overlapping ratio of the laser on the sidewall quality of
the cladding layer were studied in experiment. The experiment results show that the roughness of the
achieved cladding side-wall layer can be smaller than 3 wm once the energy density in the region is
0.12-0.34 J/cm® for the Gaussian-shape laser or 0.13—0.66 J/cm® for the rectangle-shape laser. And the
cladding sidewall layer fabricated by Gaussian-shape laser possessed more excellent surface quality than
the product fabricated by rectangle-shape laser with same parameters. The roughness of the cladding
sidewall layer decreases and then increases with the increase of the laser overlapping ratio, and the
optimal region of overlapping-ratio is 78%—85%.
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Fig.1 Experiment setup of laser fabrication
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Tab.1 Composition of TC4

H (6} N C Fe v Al Ti

0.008% 0.13% 0.38% 0.014% 0.098% 4.02% 6.25%  Bal.
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Tab.2 Experiment parameters

Parameter Value
Power/W 0.5-7.5
Velocity/mm - s™ 200-2 400
Spot diameter/pm 60
Frequency/kHz 100
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Fig.2 Morphology of sidewall with different energy density
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Fig.3 Relationship between energy density and roughness
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