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Abstract A method to fabricate superhydrophobic titanium (Ti) surface using linearly polarized femtosecond pulsed
laser is proposed in this paper. A femtosecond pulsed laser is used to irradiate Ti surfaces to scan and induce the
surface micro/nanostructures, so as to improve the surface roughness. The superhydrophobicity of the Ti surfaces
is realized by combing ultrasonic treatment of low surface energy material. The roughnesses of Ti surfaces are
changed by tuning the energy flux density of femtosecond pulsed laser irradiation, and different wettabilities of Ti
surfaces are realized. The fabricated Ti surfaces with hydrophobicity and superhydrophobicity are placed in
atmosphere for three months, and the wettabilities of the surfaces are measured. The results show that the
wettabilities of the surfaces are nearly the same after three months, namely the fabricated Ti surfaces still exhibit
stable hydrophobicity and superhydrophobicity.
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Fig. 1 Comparison of contact angles of water droplets on titanium surfaces (a) before and (b) after being processed

by femtosecond laser
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Fig. 2 Contact angles of water droplets on different sites of titanium surface only using ultrasonic processing.
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Fig. 3 Optical microscopic image of contact angle between X ) EOGCRER B N 4.04 J/em®
water droplet and double-sides tape surface Fig. 4 Optical microscopic image of water droplet on

femtosecond laser scanning titanium surface at laser

energy flux density of 4.04 J/cm?®
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Fig. 5 Titanium surfaces observed by scanning electron microscope under different energy flux densities
of femtosecond pulsed laser, the corresponding laser energy flux densities are

(a) 4.04 J/em®; (b) 7.9 J/cm?; (¢) 52.7 J/cm?; (d) 131 J/cm?
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Fig. 6 Superhydrophobic titanium surfaces processed by femtosecond pulsed laser scanning and ultrasonic treatment

of low surface energy
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Fig. 7 Contact angles between water droplet and fabricated titanium surfaces versus energy flux density
of femtosecond laser single pulse. (a) At initial time; (b) after being put in air condition for three months
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Fig. 8 Roughness of titanium surface versus femtosecond laser single pulse energy flux density
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