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Abstract

Fabrication of Light Trapping Microstructures on Stainless Steel

Cai Lan®
2 Jiangsu Provincial Key Laboratory of Center for Photon Manufacturing Science and Technology ,

School of Materials Science and Engineering . Jiangsu University . Zhenjiang, Jiangsu 212013, China

The micropore array structure is fabricated by nanosecond laser on 316L stainless steel surface. The

Key words

microstructured metal surface shows a great absorption enhancement with a wavelength range of 200~900 nm. The

the surface light reflectivity test. For the same ratio of the micropore projected area to the total area and the same
optical absorption are preliminarily discussed.
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diameters and heights of the micropores depend on the single laser pulse energy and laser pulse number. With the
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increase of the laser pulse number, the depth/diameter ratio of the micropore increases. and the ratio tends to be
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stable when the pulse number is more than 1200. With the same pulse number, the weaker the single pulse energy

is, the larger the depth/diameter ratio is. The optical absorption properties of the microstructures are estimated by
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pulse number, the lower the single pulse energy is, the stronger the light trapping ability of the micropore array

structure is. The formation mechanisms of the micropores and the roles of these micropores in changing metal-surface
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Fig. 2 SEM images of 316L stainless steel surfaces structured by 80 pJ pulsed laser. The upper and the lower columns are

top views (X 1000) and profile views (X 120) respectively. (a).,(b) 200 pulses; (c¢).(d) 600 pulses; (e), (1)
1200 pulses; (g),(h) 2400 pulses
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Fig. 3 Variation trends of the micropores on the 3161 stainless steel surface as a function of the laser pulse number.

(a) Depth; (b) diameter; (¢) depth/diameter ratio
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Fig. 4 Variation trends of the micropores on the 3161 stainless steel surface as a function of pulse energy.

(a) Depth; (b) diameter; (¢) depth/diameter ratio
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surface micropores
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