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Laser Conditioning of Superabrasive Wheels
—Dressing of Metal-Bonded Diamond Wheel with Pulsed Nd:YAG Laser—
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Laser beam

Grinding block Air nozzle

Fig.1 Procedure of laser dressing of metal-bonded grinding block
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Table 1 Experimental conditions of laser dressing

Grinding block SDI20N75M
(30x30x15)
Laser Nd:YAG (pulse)
Wavelength A, pm 1.064
Peak power P,W 104 ~ 424
Pulse duration T,ms 2.5
Pulse cycle f,Hz 10
Beam diameter 2a, mm 1.26
Operating parameters
Table speed v, mm/s 2
Transverse interval A4y , mm 0.2
Air pressure Pa,MPa 0.3

Laser irradiated area P=152 W
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Fig.2 Thermal expansion of bond gjg.3 Thermal crater on the grind-
material by laser irradiation

without air blow

ing block by laser irradiation
with air blow
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Fig.4 Relation between lazer power and 2-D profile of laser
irradiated crater
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Fig.5 3-D profile of dressed metal-bonded diamond block
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Fig.6 Procedure of laser dressing of metal-bonded grinding wheel

Table 2 Experimental conditions of laser dressing

Grinding wheel (Scziggl(;]:}:;
Wheel revolution N, rpm 326
Laser Nd:YAG (pulse)
Peak power P,w 469.30
Pulse duration 7, ms 5.0
Pulse cycle f,Hz 2.5
Namber of pulses n 48
Operating parameters
Transverse interval Ay , mm 0.2
Air pressure Pa, MPa 0.3

Table 3 Truing conditions

Truer SD100Q100M
Operating parameter

Wheel velocity Vg, m/s 25

Work velocity V., m/min 2

Depth of cut a, mm 2

Grinding fluid Water-based solution (1:50)
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Table 4 Grinding conditions

Grinding wheel SD120N75M

Workpiece HP-SiC
Length [,, mm 50
Width b,,mm 8

Operating parameter
Wheel velocity Vs, m/s 25
Work velocity vy , M/min| 10
Depth of cut a, mm 10
Grinding fluid

Water-based solution (1:50)
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Fig.7 Change of grinding wheel surface with laser-dressing and
grinding
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Fig.8 Change of grinding force components with grinding

NI | -El ectronic Library Service



