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Experimental research on femtosecond laser hole making process
of superalloy material with thermal barrier
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Abstract ; With the wide application of superalloys with thermal barrier coatings, the process of femtosecond laser hole
making has also faced higher challenges. In this paper,by studying the interaction principle of femtosecond laser and
zirconia ceramics, the current when the energy of a single pulse is about 80 wJ,the material in the focal point can be
completely removed ,which is verified by experiments. Through a large number of optimization experiments,a segmen-
ted hole making method for coated superalloys is proposed ,and the optimal process parameters are summarized , which
can be used to make holes at any angle. The surface quality of the obtained microporous coating is intact and the tran-
sition section cracks and has no hole wall quality is good.
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Fig. 1 Working principle diagram of blade with TBC
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Fig. 2 Matlab calculation results
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Fig. 3 Schematic diagram of test scanning track
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Fig. 4 Pore morphology of TBCs
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Fig. 5 The interface thermal effect causes the coating damage
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Tab. 1 Laser parameter table
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Fig. 7 Results of slant hole drilling for coated Superalloy
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