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ABSTRACT

Introduction and Objectives: Laser drilling is widely used in the aero
precision and ability to machine advanced materials. H@wgyer, the formati
deterioration of hole wall quality remain major challenggg|in nickel-
processing environment and the application of a magnetic field on.th
superalloy using a fiber laser.

ce, energy, and medical industries because of its high
of a recast layer, molten material redeposition, and
peralloys. This study investigated the effects of the
orpholeC{I quality of laser-drilled holes in Hastelloy X

Materials and Methods: Single-pulse laser drilling experi
processing conditions including argomyshielding gas, argon shie

ere performed on 1-mm-thick Hastelloy X sheets under three
g gas with distilled water, and argon shielding gas with distilled
inal cross-sectional morphologies of the holes were examined

using scanning electron microscopy, while i ition were analyzed by energy-dispersive X-ray spectroscopy.
Results: The results showed that the processing ntly affected molten material behavior, recast layer formation,
hole wall quality, and e of distilled water reduced molten material redeposition and improved hole wall
uniformity. Furthermore, lying a magnetic figld guided the molten material flow resulted in fewer surface discontinuities and a
more uniform hole wallimorphglogy. energy-dispetsive X-ray spectroscopy analysis indicated that compositional changes were mainly

confined to the regions adjacent the base metal exhibited no significant changes.

Conclusion: The res@f thi
quality of Merdrilled holes by
effective meth@d for enhanc

indicated that combined use of distilled water and a magnetic field improved the morphological
ntrolling molten material behavior and reducing its redeposition. This approach can serve as an
quality of laser drilling in nickel-based superalloys for engineering applications.
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SEM HV: 30.0 kV SEM MAG: 197 x ; | VEGA3 TESCAN
BI: 10.00 WD: 11.07 mm 200 pm

Det: SE Date(m/d/y): 01/01/09 ECMUT

SEM HV: 30.0 kV SEM MAG: 210 x el VEGA3 TESCAN SEM HV: 30,0 kV SEM MAG: 573 x [
BI: 10.00 WD: 16.61 mm 200 pm 81 10.00 WD: 26.60 mm 100 pm
Det: SE Date(m/dly): 01/01/08 ECMUT Det: SE Date(m/dly): 01/01/09
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Weight percentage (wt.%)

SEM HV: 30.0 kV SEM MAG: 150 x VEGA3 TESCAN

Bl: 12.00 WD: 22.14 mm 500 ym
Det: SE Date(m/d/y): 01/01/09 ECMUT
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SEM HV: 30.0 kV
Bl 14,00

SEM MAG: 100 x 11|

WD; 13.82mm 500 ym

Det: SE Date(m/dly): 01/01/09 ECMUT
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electron microscopy (SEM)
ersive X-ray spectroscopy (EDS)
ction (XRD)

electron spectroscopy (XPS)
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8. molten debris control

9. dross protrusions

10. surface roughness

11. absence of thermal discoloration

12. magnetohydrodynamic (MHD)

13. electron backscatter diffraction (EBSD)
14. transmission electron microscopy (TEM)
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