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Abstract Low cost nanosecond lasers can be used to fabricate various micro and nanostructures on metal surfaces.
After chemical modification, superhydrophobic surfaces with different water adhesion are obtained. However, only
few studies are reported on the droplet impact performance of these superhydrophobic surfaces. Therefore, we
investigate the droplet impact performance of the typical superhydrophobic surfaces fabricated by nanosecond laser
with different pulse duration. Results indicate that the superhydrophobic surfaces fabricated by different pulse
duration nanosecond lasers exhibit extremely short solid-liquid contact time when droplets are impacted. Under the
same parameters, superhydrophobic surface fabricated by shorter pulse duration laser has higher microstructures,
which results in an increase in the solid-liquid adhesion force during droplet impact and a relatively long solid-liquid
contact time.
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Fig. 1 Schematics of laser processing system and drop impact experiment.

(a) Laser processing system; (b) drop impact experiment
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Fig. 2 Surface morphology of typical structures prepared with laser with different pulse widths (the laser pulse energy,

laser scanning speed and laser scanning interval are 160 pJ, 10 mm/s and 10 pm, respectively). (al)—(dl) SEM

images; (a2)—(d2) high-magnification of SEM images; (a3)—(d3) surface 3D height map of the structure;

(a4)—(d4) cross-section profiles along the black dotted lines in the 3D height map
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Fig. 4 Snapshots of impacting droplets on typical samples surface
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