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Abstract  After the pulsed laser truing and dressing, the graphitized deterioration layers of bronze-bonded diamond
grinding wheels are investigated theoretically. When the laser power density is 1.68>X10%-3.359X10% Weem ?, the
temperature evolution on the diamond surface is numerically simulated. The study results show that the time for
which the diamond temperature reaches the graphitization temperature is 435-440 ns, and the graphitization degree
is low. A new method for pulsed fiber laser truing and dressing of bronze-bonded diamond grinding wheels assisted
by liquid column flows is proposed, which clearly reduces the graphitization degree.
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Fig. 1 Schematic of graphitizing bronze-bonded diamond grinding wheels
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Fig. 2 SEM images and Raman spectra of diamond particles at different laser power densities.
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Fig. 3 Schematic of pulsed laser truing and dressing of grinding wheels
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Table 1  Thermal physical parameters of diamond™

Parameter Value Parameter Value
Melting temperature 3550 K Lattice energy 39.4 MJ+mol !
Gasification temperature 4830 K Density 3515 kgem *
Absorptivity 0.25 Thermal diffusivity 3.114 cm®es !
Refractive index 2.417 Thermal conductivity 2000 Wem ™ '-K™!
Absorption coefficient 2.8X10° m™! Specific heat capacity 1827 Jekg 'K !

*2 HESH

Table 2 Calculation parameters

Parameter Value Parameter Value
Laser wavelength 1.064X10"° m Spot diameter 38 pm
Electron mass 9.1X10 % kg Pulse width 2.1X10 " s
Average ionization energy 7.6305 eV Evaporation rate 0.065 pmes '
Grinding machine speed 300 remin ' Planck constant 6.6261>X10 3" Jes
Energy accumulation coefficient 0.85 Boltzmann constant 1.38X 10 #J«K !
Evaporation enthalpy 300 kJ*mol™* Heat transfer coefficient 200 Wem 2°C !
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Fig. 5 Diamond surface temperature change curves in pulsed fiber laser truing and dressing.
(a) Power density of 1.68X10°* Weem *; (b) power density of 2.52X10° Weem 25

(¢) power density of 3.36X10° Weem 25 (d) diamond surface temperature versus time at different laser powers
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Fig. 6 Diamond surface temperature change curves. (a) Power density of 1.68X10* Weem 7 ;
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Table 3 Experimental parameters for pulsed fiber laser truing and dressing of bronze-bonded diamond grinding wheels

Laser power Repetition Defocusing Number of Rotation rate /
density /(10* Weem %) rate /kHz distance /mm laser pulses (remin ')
1.68 50 0 2 300
2.52 50 0 2 300
3.36 50 0 2 300
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Fig. 9 Schematic of non-graphitizing of bronze-bonded diamond grinding wheels
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