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Ultra High Speed Grinding of the Glass with a Single Point Diamond

Masayuki TakanasHi, Shyuji Uepa and Toshiji KuroBg

Shear mode grinding has recently much attention for the machining of brittle material such as a glass, ceramics
and silicon. This study presents the effects of a newly developed ultra high speed grinder, which can achieve
speeds five times greater than conventional grinders. Scratching modes on a surface of glass ground with a single
point diamond were observed in detail by scanning tunnel microscopy. It was found from the experiments that the
grinding mode depends exceedingly upon the circulating speed of the disc. The depth of cut observed with STM
was about 20-30% smaller than calculated one. Grinding mode changes due to the shape of stylus tip and the cut

of depth is influenced by crossing of the scratches.
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Table 1 Specification of magnetic bearing

Maximum speed 60 000 rpm
Theoretical output power | 15 kW

Maximum load 30 kgf

10 kgf/pm (radial)
10 kgf/m (axial)
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Fig. 1 Inertance of magnetic spindle
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Fig. 2 Grinding setup with magnetic bearing
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Fig. 3 Experimental method
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Fig. 4 Tip roundness of stylus

Table 2 Experimental condition

Stylus Pyramid diamond stylus
(radius 2 & 0.5 gm)

Workpiece | Optical glass (BK 7)
Velocity 200-15 000 m/min
Disc radius | 130 mm

Atmosphere | Dry
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Fig. 5 Geometrical estimation of depth of cut
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Fig. 6 STM micrographs of grinding groove
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Fig. 9 Influence of cross scratch for critical depth of cut
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Fig. 10 STM micrographs of cross grinding groove
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Fig. 12 STM micrographs of cross-sectional view of groove at
five degree cross
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