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Effects of Nanosecond Laser-induced Micro-pits on Surface Wettability of YG3
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Abstract: It is of great significance to study the surface wettability of cemented carbide tools for the improvement of tool life
and processing surface quality. Micro-pits arrays on the YG3 surface were fabricated by nanosecond pulsed laser with a
wavelength of 1064 nm. The optical microscope, optical profiler and contact angle measurement were used to measure the
surface morphology and contact angle. The influence of surface morphology on contact angle under different laser average
power, scanning times and micro-pits spacing were investigated. Based on Wenzel’s theory, the geometrical morphology
model of micro-pits was established to analyze the influence mechanism of surface morphology on contact angle. Results show
that the diameter and depth of micro-pits increase as the laser average power or scanning times increase. The micro-pits
distribution density increases with decreasing micro-pits spacing. Under three conditions, all the surface roughness ratios
increase. The cosine contact angle is positively related to the roughness ratio and the variation trends are basically consistent.
As a result, the contact angle decreases with the increase of roughness ratio. The actual contact angle equation is fitted using
the variation curves of actual contact angle versus derivation contact angle.
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Fig.1 Sketch map of nanosecond pulsed laser processing system
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Fig.2 Micro-pits array structure on the surface
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(a) Geometrical morphology model of YG3 surface
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