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Liquid-Assisted Aluminium Nitride Ceramics Femtosecond
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Abstract; To investigate the feasibility of using liquid-assisted processing technology to improve the quality of
femtosecond laser direct punching blind hole, a liquid-assisted laser processing device was designed. Pure water, an
ethanol solution with a mass fraction of 75% and a hydrochloric acid-ethanol mixture were selected as auxiliary fluids for
liquid-assisted laser processing. The changes rules in blind hole size and the morphology of blind hole openings and
sidewalls under different liquid assisted processing conditions were investigated , when the laser processing parameters
were repetition frequency of 0.3 MHz and single pulse energy of 20 pJ and the pulses of 250 to 20 000. And the causes
and mechanisms of related morphologies and defects were analyzed. The results show that direct punching of blind hole
in a mixture of hydrochloric acid and ethanol results in relatively well-processed blind holes with high quality orifices and
sidewalls. Liquid-assisted laser processing is an effective method for improving the quality of femtosecond laser direct-
punch blind hole in aluminium nitride ceramics.
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Figure 2 Influence of different processing

environments on size of direct-punch blind hole
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Figure 3 Influence of different processing

environments on orifices morphology of blind hole
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Figure 4 Effects of different machining environments on blind hole sidewall morphology
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