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Abstract: In order to study the effect of different femtosecond (fs) laser processing parameters on nanocrystalline (NC) CVD
diamond coating deposited on cemented carbide substrates, the ablation tests of NC diamond coating were carried out with
different femtosecond laser power, repetition rates and scanning velocities. The surface roughness, morphology and carbon phase
structure of the coatings were analyzed by white-light interferometer, SEM, Raman spectrometer and other testing instruments.
The ablation threshold of the coating at 90 pulses was calculated by numerical simulation. Experimental results show that the
period of femtosecond laser induced periodical surface structure (LIPSS) fabricated on NC diamond coating is close to the laser
wavelength. The variation of repetition rate has little effect on the properties of the coatings. The surface roughness of the coating
decreases continuously as the femtosecond laser power increases from 50 mW to 80 mW and then keeps about 325 nm over 80 mW
due to ablation saturation. The feature of LIPSS diminishes gradually as scanning velocities increases. When the scanning velocity
reaches about 1.4 mm/s, the surface roughness stops decreasing, and instead, it goes up with the increase of the scanning velocity.
The higher the degree of graphitization induced by laser, the lower the surface roughness of the diamond coating. The threshold of
fs laser ablation of the NC diamond coating at 90 effective pulses is 0.138 J/cm’.
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Fig.1 Surface and cross section morphologies of NCD coating
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Fig.2 Schematic drawing of femtosecond laser processing device
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Fig.3 SEM images and white-light interferometer results of
affected regions at different repetition rates
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Fig.5 SEM images and white-light interferometer results of

affected region at different laser powers
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coatings ablated under different scanning velocities
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