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Abstract The technique of pulsed fiber-laser tangential profiling and radial sharpening of bronze-bonded diamond
grinding wheels is studied theoretically and experimentally. The mechanisms for laser tangential profiling and radial
sharpening of bronze-bonded diamond wheels are theoretically analyzed. and the four key processing parameters that
determine the results of laser truing and dressing. including laser power density, overlap ratio of laser spot, laser
scanning track line overlap ratio, and number of laser scanning cycles, are summarized and proposed. Furthermore,
the effects of these four key parameters on graphitization-damaged layer of grains, sharpness of cutting edge graims.
surface smoothness of bond, and mean protrusion height of the diamond grains after laser processing are
experimentally studied. The ideal values of the laser power density. overlap ratio of laser spot overlap ratio, laser
scanning track line, and number of laser scanning cycles are found under current experimental conditions.
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Fig. 1 Schematic of pulsed laser dressing
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Fig. 2 Schematic of apparatus used for (a) laser tangential profiling and (b) laser radial sharpening
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Table 1  Specifications of bronze-bonded diamond grinding wheels

Model

Diameter

Width

Grain size Abrasive thickness

100DX 10T X5XX31. 75H 100 mm

10 mm

120 pm 5 mm
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Table 2 Experimental parameters of laser

tangential profiling

Pulse frequency f 50 kHz
Average laser power P, 20~50 W
Wheel revolution n 300 r/min
Laser scanning speed v 115 pm/s

Cutting depth a, 50 pm

3 BRI EEIRTE S
Table 3 Experimental parameters of laser

radial sharpening

Pulse frequency f 70 kHz
Average laser power P, 5~30 W
Laser spot overlap ratio Up 10%~70%
Track line overlap ratio Up, 10%~70%

Number of scanning cycles N 5~25
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Fig. 3 Surface topographies of the grinding wheel after laser tangential profiling
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Fig. 4 3D surface topographies and circular runout curves of the grinding wheel before and after profiling
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Fig. 6 Topographic maps of the laser-sharpened grinding wheel surface under different overlap ratios
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