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Abstract 

Micro-holes play an important role in enhancing the efficiency of gas turbines in the aerospace 

industry. This study focused on the fabrication of micro holes vertical to the substrate surface and 

at acute angles using the femtosecond laser annular drilling method. Various laser scanning 

modules such as horizontal scanning, vertical scanning and erode pattern scanning modules are 

employed in this work to machine the good quality holes at different laser processing parameters 

in Nickel based superalloy plates of thickness o.5 mm, 0.68 mm and 0.9 mm. The geometrical 

quality characteristics such as taper angle, roundness, elliptical roundness and surface roughness 

is measured for all the machined features. Moreover, the surface morphology at hole entrance, 

exit and at the internal hole walls are assessed by using scanning electron microscope and three - 

dimensional hole evolution profiles are taken from laser confocal microscope. The findings of this 

study will provide the new prospective of laser drilling and develop the fundamental 

understanding of femtosecond laser drilling process. 
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