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Cutting Characteristics of Super Abrasive Stones with Pulsed Nd:YAG Laser
Comparison between Vitrified Bonded Stone and Metal Bonded Stone

Industrial Research Institute of Ishikawa T.Furumoto, Kanazawa University T.Ueda
Industrial Research Ingtitute of Ishikawa Y.Funada, MIZUHO Company H.Ogura
In this study, the cutting characteristics of super abrasive stones using a pulsed Nd:YAG laser are studied. We have shown the
vitrified bonded stones of 3mm in thickness contain either CBN grains or diamond ones can be cut with the molten width of
0.2mm in maximum and with no chipping at the edge. In this report, the cutting characteristics of metal bonded stones are
investigated in addition to vitrified bonded stones. The absorption ratio at the stone surface is investigated before and after laser

irradiation. The eliminated width of metal bonded stones is compared with that of the vitrified bonded stones.
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Table.1 Specifications of super abrasive stone 8% 87% 69% 92%
Abrasive Grain CBN, Diamond
Grain size #2000
Concentration 130
Thickness 3.0mm
Bond materia Vitrified Metal
Porosity 58% 0%

Table.2 Experimental conditions

\rradiation Peak power 2.5 6.8kwW
conditions Frequenpy > _360HZ
Pulse width 0.2ms
Cutting-off speed 1 60mm/min
Assist gas Air(0.9M Pa) (a) Vitrified bonded stone (b) Metal bonded stone
Diameter of nozzles 1.5mm

Fig.1 Cross section of CBN stone
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Fig.2 Absorption characteristics of super abrasive stones
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Fig.3 Effect of irradiation number on eliminated width
by laser beam cutting

3
1mm
1mm
1000 CBN 200pam
150pam
1000
500 CBN 100pam 75
jam 1mm
5000 150pam

Imm

o400 0DOODObOOOOOOOOObOODbOD

-350-

100
250 CBN 500
goo o
Nd:YAG
(1)
(2
gooad
1) YAG
, (2003)Vol.47 No.01
Jan.39-43.
2) YAG

- 2003





