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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/ 

mm·min

-1

 

Frequency/ 

kHz 

Pulse width/ 

fs 

Power/W 

200 1 240 1 
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Table 2  Processing parameters of metal modified film 

Sample No. Target current/A Substrate bias/V 

M1 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 

 

~ 4 k},xy_)\bºd	�����.Ì

~�efgh�ÃÕ«bº	^,�},xy	3�

��ÛÔ�Ã{^,	�Åbºk 2 A »�Cu ( Ti

	},xy	����h�5�q Al},y_ 1.5 A

»����h�5.Ì¤H	ÆNefgâ�Cuy	

����5.�Æ_�Ô¢£k–200 V�«bºk 2 A

»xy®M3¯	����5�íîõ��H,-�°

�î}h	-@��. 

G Cu y(M3 }h)	ÏC-O��S9»�b�

�{(Vy£�¶��>~ 5 (~ 6.Ì~ 5 �ef

gh�xyb�Á§Ã�?	^,lÇ¤È�É�â

6_Ê�/�_ 65 N»â69rË¤È.��Lxy

ÌÍÎ��íîxy	Ï
�?k 65 N.ÐÑ-Ò�

gxyÏ
�? 40 N	qÓ�Cuy	�XÏê_�6

���.~ 6k M3}h	Vy£�Á§.Ì~�ef

gh�Vyzµ�Ã£QÔÕÈ5�_ 12 GPawxÖ

×�Øj���;<ÄÉq���Ôzµ.ÐÑVy£

�zµ¶����î}h	Vyzµk 12 GPa.K¤ 

 

 

 

 

 

 

 

 

 

 

� 4  �j�) �N�D]f��c�� 

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 

array 
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Fig.8  SEM image of microstructure with copper film (sample 1) 

Z^��³Z^��?@�H	���.G©ª��

«¬�� 20 000û�>~xd¶�efgh©ªýþ

���k¯�Y�±ßR���\»ßR���Hz

)(Ç��H�6?Rz��$%�� Z^��È

âã��Ý;�øy&'	���q�È��G�H

	23-O|�	Æ�Û	. 

~ 9 k¶ß���ý
� Cu y	���3��

���Á§.Ì~�efgh�Å¶ßk 10 µm» 2

È)\�}h	����5.ÃÕ¶ß��	^,�

)\È�}h	3���Ù��dÄ�_ 50 µm��

��
�h�É����¤È�§Ô�6dÄ
�.

�eO�P�3���Ó�®2� 20 µLj��3�

�o�k 1 mm �̄Å¶ß��^,��¶ßijÃ{

^�®³� 3 �̄ã\��d3���[���3�þ

Æ�Q¶ßi©ª¡þ�z�ß������3��

¤Ô��H'���Ìq}h�H23-OdÄ�E

�P�3��ß���H'Î��íîdÄ�µz)

�.G��dÄ�¤È��
���XÄñ�¶���

ÆNeO�P�Å¶ß1F 50 µm»�Ë��©ªý

þ��H'����»P�©ªýþ	¯�Y�±ß

R��	�����Ë�g������3���


t�²�È.Ì~�Åefgâ�&' Cu y��õ

��H���	���L»^,��5e� 156º��

h9123R�.~ 10 kõ��H	�/�.�/ 

 

� ��������	�

Table 3  Size of microstructure (µm) 

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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Fig.10  Rolling angle of bionic surface 
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Fig.11  Water droplets on 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 

Aeronautical Manufacturing Technology Research Institute, Beijing 100024, P. R. China, Tel: 0086-10-85701486, E-mail: 

lemontree7678@163.com 


