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Fig. 1. (a) polycrystalline CVD diamond coated inserts (b)
SEM images the tool edge
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Fig. 2. Schematic of PLG processing at a small processing
angle 0
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“Table. 1 Laser parameters of PLG with ns laser and IR fs laser

Condition No. a b | ¢
Pulse width 7ns 700 fs
Wavelength 355 nm 1045 nm

Repetition rate 15 kHz 100 kHz

Scanning speed | 30 mm/s 60 mm/s

Power 3W 3W
Processing 45° 20° 10°
angle 6

Table. 2 Laser parameters of PLG with UV fs laser

CondiionNo. | 1 | 2 | 3 | 4 | 5 | &6

Pulse width, fs 250
Wavelength, nm 257
Repetition rate,
kHz 50
Scanning speed, 5 10 15 10 10 10

mm/s
Power, mW 125 | 250 | 375 | 200 | 300 | 350
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Fig. 3. Definition of processed angle #” and the measurement
by laser microscope
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Fig. 4.

Optical microscope images of PLG-processed
CVDD tool edge surfaces (upside of the images) with (a) ns
laser, (b) IR fs laser with the processing angle 8 of 20° and
(c) 10°.

Table. 3 Processed angle 6’ of PLG with ns laser and IR fs laser

Condition No. a b c
Processed angle &, ° 1.5 10.2 1.2
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Fig. 5. Roughness Rz of PLG-processed tool edge surfaces
with ns laser, IR fs laser with different processing angle
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Fig. 6. Raman spectra of PLG-processed CVD diamond

surfaces with ns laser and IR fs laser
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Fig. 7. Optical microscope images of PLG-processed
surfaces with UV fs laser under condition 13: 1) 125 mW, 5
mm/s; 2) 250 mW, 10 mm/s and 3) 375 mW, 15 mm/s
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Fig. 8. Roughness Rz of PLG-processed surfaces with UV
fs laser under different conditions
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Fig. 9. SEM images of PLG-processed tool edges with UV fs
laser under different conditions: 1) 125 mW, 5mm/s and 2)
250 mW, 10 mm/s

Fig. 10. Optical microscope images of PLG-processed
surfaces with UV fs laser under different powers: 1) 200
mW, 2) 250 mW., 3) 300 mW and 4) 350 mW
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Fig. 12. SEM images of PLG-processed tool edges with UV
fs laser under different powers: 1) 300- mW and 2) 350 mW
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Fig. 13. SEM images of tool edge formation by PLG processing with UV ns laser, IR fs laser and UV fs laser
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Fig. 14. Raman spectra of PLG-processed CVD diamond
surfaces with UV fs laser under condition No.5
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