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Gradient Wettability of Monocrystalline Silicon Surface Prepared by
Femtosecond Laser

YANG Qibiao BIAN Ruonan WANG Jie ZHOU Wei LIU Dun
(School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, Chnia)

Abstract: Aiming at the problems of chemical vapor deposition, self-assembly technology and other surface preparation methods such
as chemical pollution and low surface bonding strength, femtosecond lasers are used to process square micro-pit arrays on the surface of
monocrystalline silicon to prepare gradient wettability surfaces. A white light interferometer, scanning electron microscope, energy
spectrometer and contact angle measuring instrument are used respectively to measure the surface roughness, micro morphology,
chemical composition and contact angle of monocrystalline silicon. The different gradient wettability surfaces are prepared by changing
the laser fluence, and the spread mechanism of droplets on the gradient wettability surface under different laser fluence is studied. The
results show that with the increase of the laser fluence, the surface roughness parameters such as the arithmetic average height, root
mean square slope and interface expansion area ratio show an overall increasing trend, and the surface contact angle shows an overall
decreasing trend. The parallel microgrooves, recast layers and irregular micro-nano structures on the surface of single crystalline silicon
caused by the increase of the laser fluence induce fluctuations of the root mean square slope, the interface expansion area ratio, and the
surface contact angle. The directional spreading process of droplets on the gradient wettability surface can be divided into two stages:
the acceleration stage and the deceleration stage. The speed of the deceleration stage is accompanied by obvious fluctuations, and the
spreading speed of small-volume droplets is faster. The experiment has realized the high-precision, non-contact, and process-
controllable gradient wettability surface preparation of femtosecond laser. The results can provide a theoretical reference for the
preparation of monocrystalline silicon microfluidic devices.
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