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Laser Dressing of Metal-Bonded Diamond Wheel
—NMetal removal process by pulsed Nd:YAG laser—
Kanazawa University Akira HOSOKAWA, Tsutomu YUNOKI, Takashi UEDA, Keiji YAMADA and Ryutaro TANAKA
This study deals with a laser dressing of a metal-bonded diamond wheel. Pulsed Nd:YAG laser is irradiated in order to remove

the bond material. The influence of laser power, scanning speed and air assist on bond removal characteristics are investigated. In

order to efficiently remove the bond material, it is necessary to spray air on the laser irradiating spot so as to blow away the molten
binder before it solidifies again, although the molten metal cannot be perfectly taken away due to its relatively high viscosity. Clear

damages of diamond particles such as graphitization are not observed below the appropriate laser power.
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Table 1 Experimental conditions of laser dressing
SDI120N75M (30x30x15)

Grinding block

Pulsed Nd:YAG laser
Wavelength A, um 1.064
Peak power P,W 104 152
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 2.8
Transverse interval Ay, mm| 0.2 0.28
Air pressure ., MPa 0.3

Without air blow

®)

P=104 W
Ay=0.2 mm

(a) 2893 mm

Fig.3 Laser-dressed metal-bonded diamond block surface
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Fig.4 Experimental setup and thermal trace by single pulse laser

Laser beam

Table 2 Dressing conditions

Grinding wheel SD120N75M (d =200 mm)
Pulsed Nd:YAG laser
Peak power P,W 469
(Laser energy Q, J/pulse 2.35)
Pulse duration 1, ms 5
Pulse cycle f,Hz 2.5
Operating parameters
Wheel revolution N, rpm 326
Transverse interval Ay, mm 0.2
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(a) After truing 500 um  (b) After laser dressing 500 um

Fig.5 Change of wheel surface with laser dressing
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Fig.6 Change of grinding force components with grinding process
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