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Experimental Research on Laser Machining of Surface
Micro-Textures of Carbide Cutting Tool

Su Yongsheng Li Liang He Ning Zhao Wel
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics ,

Nanjing, Jiangsu 210016, China)

Abstract Cutting tools with surface micro-textures have positive effects on reducing friction, improving the wear
resistance and anti-adhesion. The comparative trials are carried out in fiber laser machining of micro-grooves and
micro-holes on the rake face of cemented carbide cutting tool. The effects of various processing parameters on
topography and quality of micro-textures are analyzed, such as average output power. pulse repetition rate,
defocusing distance. The experimental results show that the width of micro-grooves and the diameter of micro-holes
have an increasing and a decreasing tendency with the increase of the average output power and the pulse repetition
rate respectively. Furthermore, the morphologies of micro-textures can be improved by the larger average output
power and the pulse repetition rate. It is observed that bottom morphologies of the micro-grooves is more uniform and
smoother when the defocusing distance ranges from —1~—1.4 mm.
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Fig. 1 Experiment of laser machining of micro-textures. (a) Experimental setup; (b) schematic diagram of system
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Table 1 Key performance parameters of fiber laser

Parameters YLP-1/100/20

Mode of operation pulsed
Energy per pulse (PRR: 20 kHz) /m] 1

Polarization Random

Center emission wavelength /nm 1055~1070

Pulse duration /ns 100

Pulse repetition rate /kHz 20~200
Nominal average output power /W 20
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Fig. 2 Scanning electron microscope morphologies

of micro-textures. (a) Micro-hole; (b) micro-groove
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Fig. 4 Width of micro-grooves and diameter of

micro-holes versus pulse repetition rate
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Fig. 5 Scanning electron microscope morphologies of
micro-grooves under different pulse repetition
rates. (a) 20 kHz; (b) 100 kHz
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Fig. 8 Dimensions of micro-grooves and micro-holes versus defocusing distance
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