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Experiment of Laser Machining of Micro-Structures
on the Surface of Polycrystalline Diamond
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Nangjing . Jiangsu 210016, China)

Abstract Cutting tools with surface micro-structures have positive effects on reducing friction, improving the wear
resistance and anti-adhesion. Micro-structures of different shapes are fabricated using a fiber laser on the surface of
polycrystalline diamond tool. The effects of various processing parameters on topography and quality of micro-grooves
are analyzed, such as scanning speed, pulse repetition rate, average output power, etc. The experimental results
show that the width and depth of micro-grooves have an increasing and a decreasing tendency with the increase of the
average output power and the pulse repetition rate respectively. Furthermore, the surface roughness of micro-
grooves sidewall and topography quality of micro-grooves can be improved by the higher average output power and the
lower scanning speed.
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Fig. 1 Experiment setup of laser machining

of micro-structure
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Fig. 2 Schematic of different defocusing distances.
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Fig. 3 Change curves of depth and width of

micro-grooves under different scanning speeds
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Fig.4 SEM morphologies of micro-grooves under different

scanning speeds. (a) v=1 mm/s; (b) v=5 mm/s
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Fig. 5 Change curves of depth and width of

micro-grooves under different pulse repetition rates
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Fig. 6 SEM morphologies of micro-grooves under different

pulse repetition rates. (a) f=20 kHz; (b) f=60 kHz
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under different average output powers
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Fig. 8 SEM morphologies of micro-grooves under different

average output powers. (a) P=6 W; (b) P=10 W
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Fig. 9 SEM morphologies of micro-structure with different shapes. (a) Linear groove; (b) wavy groove; (c¢) curve groove
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