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Experimental investigation on 266nm nanosecond
solid-state laser drilling on CH film

QI Litao", LIU Fengcong®
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School of Mechanical Engineering, Heilongjiang University of Science and Technology, Harbin 150022, China)

Abstract; In order to investigate the process law and material removal mechanism of 266nm nanosecond solid-state laser
drilling on CH film, the single-pulse and multi-pulse drilling experiments were carried out by adopting the single-factor control
variable method. The removal mechanism of CH film material by 266nm nanosecond solid-state laser was analyzed. The data of
the influence of laser pulse energy and pulse number on the diameter and depth of micropores were obtained. The results show
that; when the CH film material is drilled by a single pulse with energy of 0. 014m], the micropore with the smallest diameter and
depth is obtained; when the laser pulse energy is 0. 326mJ, the micropore with the largest diameter and depth is obtained. Both
the diameter and depth of a micropore increases with the increase of laser pulse energy. When the CH film material is drilled by
multiple pulses with low pulse energy , the single pulse ablation rate of laser on CH film is about 0. 56pum/pulse. When the laser
pulse energy is high, the single pulse ablation rate of laser on CH film is about 1pm/pulse. The diameter and depth of a
micropore increase with the increase of laser pulse number. When 266nm nanosecond solid-state laser is used as the drilling
source on the CH film, the micropores are regular in shape and uniform in size. There are no residues and debris around the
micropores, and there is no heat affected zone at the edge. It can be inferred that the material removal mechanism is mainly
“photochemical removal”. The research has certain reference significance for the application of 266nm nanosecond solid-state
laser processing CH film.
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Fig. 1 Photo of 266nm nanosecond solid-state laser drilling system

Tablel Main parameters of Nd :YAG laser

parameler range

532nm,266nm,213nm
ImJ (266nm)

laser wavelength
single pulse energy
Tns

1Hz~100Hz

pulse width

laser frequency
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Fig.2 TImage of CH film sample
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Fig.3 Diameters of the microholes under single pulse drilling at different

laser pulse energies
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Fig.4 Depth of microholes under single pulse drilling at different laser

pulse energies
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Fig.5 Diameter of microholes under different number of laser pulses
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Fig.6 Depth of microhole under different number of laser pulses
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Fig.9 Digital microscope morphology of drilling at different pulse numbers
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