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Ablation Mechanism of Bronze-Bonded Diamond Wheels Dressing
by Pulsed Laser
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(Nuational Engineering Research Center for High Efficiency Grinding, Hunan University, Changsha, Hunan 410082, China)

Abstract Bronze bonded diamond wheel is superior grinding performances. It has to be brought into dressing for
grinding before its first use or when reaching the service life criterion. Due to the thermal physical and optical
differences between bronze bond and diamond abrasive, suitable pulse power density is selected to remove bonds and
protrude thus realizing the selective removal. A heat transfer and gas dynamic model was created to describe single
pulsed laser ablation which was occurred in the experiments of dressing bronze-bonded diamond wheel by acoustic-
optic Q-switched YAG pulsed laser. The average temperature and thickness of melted layer, ablation velocity and
depth by different laser power densities was calculated with numerical method. The model is proved to be correct by

contrast with the experiment result.
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Fig. 2 Average temperature (a), limit metal of thickness (b), ablation velocity (¢) and ablation crater depth in theory

by pulse power density (d)
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Table 1 Thermal physical properties of bronze bond

Bronze
Property bond
Thermal conductivity A /[W/(m « K)] 41.9
Specific heat ¢ /[J/(kg » K)] 352
Thermal diffusivity a /(10™* m?/s) 0. 083
Melting temperature Ty, /K 1173
Vaporization temperature T, /K 2770
Latent heat of melting L./ (kJ/kg) 164.1
Latent heat of vaporization L,/ (k]/kg) 4031. 9
Absorptivity A 0.38
Relative atomic mass M, /(amuw) 80.1
Density p /(kg/m®) 8620
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Fig.3 Ablation crater depth contrast computational result with experimental result
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Fig. 4 Microscope photo of surface morphology on bronze-

bonded diamond wheel ablation by pulse laser
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