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Studies on Laser Dressing of Metal Bonded Diamond Wheel

—Dressing characteristics using integrated laser-air head—

Kanazawa University Takeshi Yosida, Akira Hosokawa,Takashi Ueda, Tatuaki Hurumoto, Ryutaro Tanaka

In this study, a pulsed-Nd:YAG laser beam is used as a non-contact thermal dressing tool for a metal bonded diamond wheel.

In order to efficiently remove the bond material, it is necessary to direct air on the spot irradiated by the laser so as to blow

away the molten binder before it solidifies again. Therefore an integrated laser-air head is designed in which laser beam and

air jet are shot on the same axis. In grinding with the laser-dressed wheel, the grinding forces are almost the same as those

for the conventionally dressed wheel.
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Fig.1 Principle of laser dressing
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Tablel Dressing conditions of laser dressing

o SD120N75M
Grinding wheel (200X 10X 31.75mm)
‘Wheel revolution N, rpm 326
Laser Pulsed-Nd.YAG
Spot size d, mm 0.743
Peak power P,W 1672.6
Pulse duration 7, ms 5.0
Frequency f,Hz 1.25
Number of pulse n 48
Operating parameters
Transverse interval Ay, mm 75
Air pressure Pa, MPa 0.5
Angle of laser-air head 0, ° 60
Laser-air Laser-air head Air

laser and air

(a) Experimental setup

(b) Close up of laser-air head
Fig.2 Procedure of laser dressing of metal-bonded grinding wheel
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Fig.4 3-D topography
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Table2 Grinding conditions

. SD120N75M
Grinding wheel (200% 10 X 31.75mm)
Workpiece HP-SiC
Length [, mm 50
Width b,, mm 8
Operating parameter
Wheel velocity v, m/s 25
Work velocity v,,, m/min 10
Depth of cut a,m 10

o . Water-based solution
Grinding fluid (1:50 in water)
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(b) After grinding

(a) After dressing
Fig.5 Change of grinding wheel surface
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Fig.6 Change of grinding forces with grinding
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