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Abstract:In this paper, the detection accuracy of Laser-Induced Breakdown Spectroscopy ( LIBS) technology under
kHz laser conditions is verified ,which is of great significance for the application of LIBS in the large-area, high-effi-
ciency monitoring of laser paint removal processes. Firstly,a high-frequency ( kHz) 1064 nm infrared pulsed fiber laser
is used to clean the paint layer on aircraft skin. By integrating results from an energy spectrometer and atomic spectral
database data,the impact of kHz lasers on the wavelength positions and the peak intensity of LIBS spectral lines is in-
vestigated ,and the accuracy of LIBS technology is verified during kHz laser de-painting processes. The results indicate
that the wavelength position of the kHz peak is shifted towards the blue-light region compared with that of the Hz
peak ,with a shift no greater than 0. 18 nm. The spectral peaks between 380 nm to 425 nm disappear completely, and
the signal-to-noise ratio of peaks within the 425 nm to 550 nm range decreases. The spectrometer test results corrobo-
rating with kHz LIBS spectra validate the detection accuracy under kHz laser conditions , demonstrating that LIBS tech-

nology can be used for monitoring the laser paint removal process on large aircraft skin areas efficiently. The study pro-
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vides a reference for LIBS monitoring in kHz laser de-painting processes.

Keywords : laser cleaning;high frequency laser; LIBS;spectral peak wavelength;peak intensity
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Fig. 1 Schematic diagram of the structure of the study material
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Fig. 2 Material cross-section and EDS test diagram
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Fig. 3 Schematic diagram of the experimental setup
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Fig. 5 Spectrograms of LIBS at different frequency Hz levels
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Tab. 1 Peak intensity data of characteristic elements

at different frequencies of Hz-class light sources
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EE | /om 1 2 5 10
Call | 375.839 145. 89 301. 20 780. 81 1674.23
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Til | 499.1067 | 407.44 841.70 | 2341.73 | 4981.68
Til | 551.4532 189. 86 390. 15 829.34 | 1773.71
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Fig. 6 Three-dimensional microscopic morphology of the Hz-class laser effect area
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