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ABSTRACT: In the process of copper parts processing by high power infrared laser, low laser absorptivity of copper surface is
an important factor hindering its industrial processing and affecting processing quality. The work aims to improve infrared laser
absorptivity of copper surface from less than 10% to over 70% through picosecond laser texture pretreatment. Based on chang-
ing of copper surface characteristics, precision & minuteness machining system was used to texturize the groove. Texture char-
acteristics at 20%~50% laser power and 20~90 scanning times were analyzed by confocal microscope and scanning electron mi-
croscope. The infrared laser absorptivity of copper surface receiving different textures was tested by reflectivity detector. Com-
pared with the original copper plate, the infrared absorptivity of textured copper surface was greatly improved. The absorptivity

of copper surface with cross groove textures was higher than that with parallel groove textures under the same parameters. In the
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process of 30% laser power and 60 scanning times, the cross groove textures formed showed depth of 44 um, spacing of 50 pm,

surface roughness of 12.15 um and dip angle of 75°, and infrared laser absorptivity of copper surface was up to 86.95%. Texture

depth, surface roughness and oxide are three important factors affecting laser absorptivity. After the three processes of “peri-

odic-microscale textures-phase explosion and particles splashing-formation of black CuO layers”, corresponding to three-step

absorption of “light self-trapping texture-spatter particles on surface-CuO layer”, texture technology can improve the infrared

laser absorptivity of copper surface by nearly 9 times.

KEY WORDS: infrared laser absorptivity; laser texture; T2 copper; surface states; precision machining; groove
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Fig.1 Laser absorptivity changes of copper at different wavelengths
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Tab.2 Experiment parameters of grooves textureprocess
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Fig.2 Surface morphology of copper plate before (a) and after (b) texturing
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Fig.3 Variationcurves of texture depth and surface roughness withdifferent laser power and scanning times
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Fig.4 Micromorphology and cross-sectional parameters of groove texture surface under different process parameters
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