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Study on hydrophobic properties of CF/EP surface
etching by femtosecond laser

CHEN Miao-miao,ZHANG Da-bin, WEN Meng-die , CHEN Su
(School of Mechanical Engineering, Guizhou University , Guiyang 550000, China)

Abstract : Carbon fiber/epoxy resin composites ( CF/EP) have been widely used in aerospace, transportation, wind
power and other fields, but due to the long-term work in the harsh environment, the surface is easy to be soaked in wa-
ter,ash,ice and so on. In order to improve the surface hydrophobicity of CF/EP,the mastoid microstructure is fabrica-
ted by femtosecond laser processing system,and then the surface morphology of microstructures is measured by white
light interferometer and the hydrophobic properties of microstructures are analyzed by contact angle measuring instru-
ment. The effects of laser power and microstructure dimension parameters on the microstructure and hydrophobicity of
mastoid are studied. The results show that when the scanning speed and pulse frequency are constant, the contact angle
is positively correlated with the input power; when the power is higher than 1.25 W, the contact angle is negatively
correlated with the input power;the contact angle of the carbon fiber/epoxy resin surface microstructure decreases with
the increase of the radius of the mastoid,and the maximum contact angle reaches 139. 7°. Femtosecond laser etching
can improve the hydrophobicity of CF/EP surface,and the radius of mastoid is an important factor affecting the hydro-
phobicity of CF/EP surface.
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Tab. 1 Femtosecond laser processing

sample parameters

. Radius Periodic
Sample number microstructure . .
of mastoid/pum | spacing/pum
1 -1 Mastoid structure 15 15
1-2 Mastoid structure 17 15
2-1 Mastoid structure 15 15
2-2 Mastoid structure 17 15
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