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Abstract

Fabrication of Super-Hydrophobic Aluminum Surface by Picosecond Laser
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The super-hydrophobic aluminum surface is prepared by picosecond laser, and the effect of number of

e
laser technique;
OCIS codes

super-hydrophilic. But after a process with a heat preservation at 100 °C of 24 h, it becomes hydrophobic or even

laser pulses on the surface morphology and wettability of samples is investigated. With the increment of number of
lements.

1

pulse, the surface microstructure of samples transforms gradually from regular nano-stripped one to micro-nano-

hybrid one, and the surface roughness first increases and then decreases. When the number of pulses is 177, the
morphology and the chemical
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roughness is the maximum (3. 855 pm). After laser processing, the surface wettability of samples first appears
transformation
=]

super-hydrophobic. The surface wettability transformation of samples is the joint action result of both the surface
multi-scale structure;

picosecond laser; wettability
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Fig. 1 Scheme of laser scanning processing
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Fig. 2 3D images of sample surfaces processed by picosecond laser under different numbers of pulses.
() N=1; (b) N=79; (¢) N=177; (d) N=254; (e) N=707; (f) N=1963
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Fig. 3 Variation of surface roughness of picosecond laser processed samples with number of laser pulses. (a) R,; (b) R,
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Fig. 4 3D surface morphologies of femtosecond laser processed samples under different number of laser pulses.
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Fig. 6 SEM images of surfaces processed by picosecond laser pulses. (a) N=20; (¢) N=50; (e) N=79;

(b) (d) (f) magnification of rectangular areas indicated by black lines in figures at left column
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Fig. 7 SEM images of picosecond laser processed sample surfaces under different magnifications when N=177.
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Fig. 8 SEM images of femtosecond laser processed sample surfaces under different number of laser pulses.
(a) N=79; (b) N=113; (¢) N=154; (d) N=177
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Fig. 9 EDS results at different areas on picosecond laser processed sample surfaces when N=50. (a) White area; (b) black area
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Table 1 Elemental compositions of white area on sample surface when N =50

Element Mass fraction /% Atom fraction /%
O 31.83 44.05
Al 68.17 55.95
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Table 2 Elemental compositions of black area on sample surface when N =50

Element Mass fraction /% Atom fraction /%
O 5.95 9.64
Al 94.05 90.36
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Fig. 10 Variation of contact angle of heat-preservation-processed Fig. 11 EDS results of laser processed sample
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Table 3 Elemental compositions of heat-preservation-processed sample surface when N=177

Element Mass fraction /% Atom fraction /%
C 10.7 18.13
O 27.92 35.53
Al 61.39 46.33
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Fig. 12 FTIR images of sample surfaces before and after heat-preservation process
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