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Fig.1 SEM images of biological epidermal microstructure:

(a) lotus leaf surface and (b) sharkskin surface
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Fig.2 Process chart of bionic surface fabrication
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Table 1 Femtosecond laser processing parameters

Scanning velocity/  Frequency/  Pulse width/
. Power/W
mm-min kHz fs
200 1 240 1
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Table 2 Processing parameters of metal modified film

Sample No. Target current/A Substrate bias/V
Ml 1.0 -200
M2 1.5 -200
M3 2.0 -200
M4 2.0 -80
M5 2.0 -140
M6 2.0 -260
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Fig.3 Changes of water contact angle of metal films prepared

under different substrate bias
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Fig.4 Changes of water contact angle of metal films prepared

under different target currents
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Fig.5 Micro-scratch curve of Cu film (M3)
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Fig.6 Nano indentation of Cu film (M3)
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Fig.7 Schematic diagram of micro structure of square cylinder
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Fig.8 SEM image of microstructure with copper film (sample 1)

GO, XL SABLAT A T O PAEE K o 0 A —
TR 20 000 {5, WA T 5, AT LA £ 76 F
TR B MRS R, [ AR £ R 2 I I
AT, R ILZRIF A VF 2 DRRL S, Xl
FHHRE 2854 32 SR A BT R ) 45 L, i 3 b 445 g o = T
i K PERE e+ A

K9 Ui RERL A K« BT Cu BB AT A A ik
fARfe 2. WIEITRAT LUE 2], 205408 10 pm I 2
Tt AN [ S E il P12 ok A1) o v o B 5 FE ROSE A H8
ANTRIRR SRS i AR B2 A ff G2 5 T B, AE 50 pm &b #%
fil S AEIE BV AR, R 1 BT, BARRIUT BEES
XA RESE T K R [ CRA 20 wL B3k, K
EARLZI0 1 mm), MRS A, J7RER 2
BRI 3D, MRS K S8 Rk b, K
IPRANTTREIRARE A HS, JF S RERE R, UK
AU IR AS /N, TR R T B K PR BE R B, H
e R T K AT A T AR /N, PRI B R R O AN
Ko RTHE T RER ETHX ¥, 45T 45 R,
SrFT Al RE L T T A 50 pm I, VB 5 VR
AR AR YT ORI i TR A B a 7 AR
WG AE R, AR ™ — e s, Kl (e
AT W e e LA, JUR Cu A, 1
P SRR A R R e Y R, R ATk 1560, Ik
B TGRS B10 AR RS . KD

*x3 WMEMBRS

Table 3 Size of microstructure (um)

Sample No. a b H
1 10 35 30
2 30 105 30
3 50 175 30
4 70 245 30
5 90 315 30
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Fig.9 Water contact angle of the bionic surface
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Fabrication and Application of Super-hydrophobic Bionic Surface

Ma Guojia, Liu Xing, Zhang Wei, Sun Gang
(Science and Technology on Power Beam Processes Laboratory, Beijing Aeronautical

Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: Low surface energy films and cylindrical microstructures were prepared on titanium alloys by plasma vapor deposition and a
femtosecond laser technique, respectively. The surface morphology of samples was characterized by scanning electron microscope. The
hydrophobicity of the sample was evaluated by titration angle method. At the same time, the mechanical properties of the film were also
tested and the best process was obtained. Finally, a bionic super-hydrophobic surface was prepared on the titanium alloy by composting the
above two techniques. The results show that the titanium alloy surface with excellent super-hydrophobic properties can be obtained by the
composite method of films and microstructures. The water contact angle of the column microstructure with the Cu film can reach 156° and
the rolling angle can reach 8°.

Key words: super-hydrophobic; bionic surface; femtosecond laser; low surface energy film

Corresponding author: Ma Guojia, Ph. D., Senior Engineer, Science and Technology on Power Beam Processes Laboratory, Beijing
Acronautical Manufacturing Technology Research Institute, Beijing 100024, P. R. China, Tel: 0086-10-85701486, E-mail:
lemontree7678@163.com



