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Abstract The femtosecond laser direct writing technique is widely used in the micro-fabrication field, and it has
been achieved important progresses in the field of bioinspired materials with special wettability. The recent
application progresses at home and abroad of the femtosecond laser micromachining technique in the bioinspired
superhydrophobic field are summarized, and the analysis from the three aspects of the basic superhydrophobic
surface materials, the superhydrophobicity-related functional wettability and the applications of the
superhydrophobic materials is completed. The future challenges and progresses in this field are prospected.
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Fig. 1 Creatures in nature with superhydrophobic surface microstructures. (a) Lotus leaft’ ; (b) rose petal”®;

(¢) leg of water stridert™ ; (d) mosquito eye-™; (e) rice leaft™ ; (f) butterfly wing®
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Fig. 3 Applications of femtosecond laser direct writing technique. (a) Treatment and correction of myopia®l; (b)

w
o
~
a8
~

precision cutting'®™’; (c¢) fabrication of microlens array'®’; (d) fabrication of micro-nano hierarchical rough

structures'® ; (e)—(j) various patterned microstructures:®*

110001-4

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



55, 110001(2018) www. opticsjournal. net

-

o s ,  WCA 160°,
, Yong ¥
TS s 4(d)~ (D o
R 2 mm/s,
[79-87] ,
) ) 4.6 pm 8 pms, Ra 2. 46 pms,
s WU [69]
, , 800 nm, 130 fs.
[8s-93] 1 kHyz
3.1 s
Baldacchini M- R R
, 4(a) ~ () . 4(g)~ (h) . )
n(100) s WCA 166. 3°, WSA 4,2°,
100 fs ,
1H,1H,2H.2H-

4 R B (a)
, (b) 45° (o) ; 21 (d) 45° ,
(e) €5 ; ol (g) (h) 45°

Fig. 4 Fabricated superhydrophobic rough surfaces by femtosecond laser and surface silanization treatment. (a) Top-view
scanning electron micrograph (SEM) image, (b) 45° side-view SEM image, and (c) projection of water droplet
contact angle under effect of femtosecond laser irradiation on silicon in SFs environment™" ; (d) 45° side-view SEM
image, (e) top-view SEM image, and (f) water droplet morphology picture on silicon surface under effect of
femtosecond laser irradiation on silicon in air environment"*'; (g) top-view SEM image and (h) 45° side-view SEM

image under effect of femtosecond laser irradiation on stainless steel in vacuum environment-*”
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Fig. 6 Femtosecond laser scanning of stainless steel. (a) SEM images of stainless steel after femtosecond laser scanning
with power density of (a) 2.83 Jeem ? and (b) 5.16 Jeecm ?; (c) contact angle versus standing time of sample;

XPS spectra of (d) intrinsic stainless steel, (e) stainless steel after laser scanning, and (f) stainless steel after
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Fig. 7 Effect of femtosecond laser irradiation on titanium surface. (a) Microscopic SEM image of titanium surface after

femtosecond laser irradiation; (b) SEM image with high magnification, and top-right is projection of water droplet

contact angle; (¢) schematic of laser fabrication; EDXS results (d) before and (e) after laser scanning™®”
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Fig. 8 Methods for changing viscosity of superhydrophobic materials. (a) Distance control of well-shaped
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(a) Flowchart of fabrication;
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