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Research on mechanism of blackening Al99. 7
aluminium by Nd : YAG laser
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( School of Mechanical & Electronical Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract: Three different scale color graphics ( white gray black) on Al99.7 aluminum surface can be obtained by
tuning the Nd : YAG pulse laser marking parameters. In order to study the mechanism of laser blackening the spectral
reflectivity of the samples was measured by spectrophotometer. The surface marked by the laser was analyzed by scan—
ning electron microscopy and energy dispersive spectroscopy. It was found that the change rule of gray scale was con—
sistent with that of the spectral reflectivity but the microscopic morphologies are different greatly and surface reflectiv—
ity of the sample with micron-scale pores and nano-scale floc is the lowest and its color is the deepest. The results
show that the micro—and nanoscale structure on the surface induced by laser energy can reduce spectral reflectance
within the visible range and it is the main reason for marking graphs to appear color.
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Samples N/times £, /m] S/mm Grey level Tab. 3 EDS analysis result of samples surface
Base metal 0 0 0 21 ('mass fraction %)
Sample 1 2.2 0.7 0. 05 196 Element Sample 1 Sample 2 Sample 3 Sample 4
Sample 2 10 0.5 0.05 136 C 23.36 24.61 22.47 20
Sample 3 10 0.9 0. 05 122 [0) 14. 43 10. 83 17.33 36.57
Sample 4 10 0.7 0.01 108 Al 63.21 64. 56 60.2 43.43
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