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Single Pulse Laser Ablation on Superabrasives Grinding Wheels by
Nd: YAG Lasers

XIE Xiao-zhu, LI Li-jun, CHEN Gen-yu
(Laser Institute of Hunan University, Changsha, Hunan 410082, China)

Abstract Acousto-optic Q-switched Nd: YAG pulse laser is employed to dress resin bonded superabrasives wheels in
orthogonal direction. The crater depth of single pulse is measured by Taly surface roughness instrument and the surface
morphology of ablated crater is observed by light microscope (LM). This paper theoretically analyzed the formation of ablated
crater, experimentally established the relation between the crater depth and pulse laser intensity, and studied on the crater depth
influenced by laser parameters: average power, pulse repetition frequency and defocus distance. Experiment indicates that, on
the basis of single pulse ablation on the wheels, a favorable topography is obtained by selecting suitable laser parameters.
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Fig.1 Schematic illustration of single pulse ablation on
superabrasives grinding wheels by acousto —optic
Q-switched pulsed YAG lasers
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Fig.2 (a) Surface morphology and (b) section chart of ablated crater on resin bonded CBN wheel at P,=3 W,
f =3 kHz, Z=0.0 mm
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Fig.3 Crater depth of superabrasives wheels vs pulse
power density
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Fig.b Surface topography of dressing on (a) resin bonded CBN wheel at P,, =3 W ,f =5 kHz Z=0.0 mm and (b) resin
bonded diamond wheel at P,=8 W, f=3 kHz, Z=1.56 mm
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