AR T A A20A A7E 0039 79)
Journal of the Korean Society of Precision Engineering Vol. 20, No. 7, July 2003.

Ll FHHEZ|& 8t SF-5 7ele}
ELID A %’éﬂﬂl aA4st A

ej ", AR, 2282] EA, YT, 2EF*

A Study on the ELID Grinding Characteristics of SF-5 Glass and
Quartz Glass for the Nano Surface Roughness

Tae Soo Kwak’, Sang Hu Park”™, Ohmori Hitoshi*, Won Byong Bae™"" and Dong-Yol Yang”

ABSTRACT

The precision fabrication of glass is increasingly demanded for the latest industrial applications of spherical lenses,
micro-optical components, and so on. In many cases, the surface roughness of glass is required to be minute for
improving the optical characteristics. In this paper, machining characteristics of SF-5 glass and quarts glass are studied
by using the ELID grinding process to get mirror surface and productivity compared with a general lapping process. A
rotary type grinder with air spindle was used for the experiments. Mitutoyo surface tester and AFM were also used to
measure the grinded surface of glass. As the results of experiments, they showed that the surface roughness (Ra) of SF-5
glass was under 7.8 nm and that of quartz glass was under 3.0 nm using the # 8000 grinder. So, the possibility of highly
efficient and accurate surface for optical components can be achieved by the ELID grinding process.
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Fig. 2 Schematic diagram of rotary type surface grinder
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Table 1 Specification of experimental equipments

Machine tool | Rotary type surface grinder (NACHI model)
o SD325N100M, SD1200N100M
Grinding wheel
SD4000N100M, SD800ON100M
Power supply | FUJI ELIDER 910 (Fuji die Co.)
Fluid NX-VD-normal + tap water
Workpiece SF-5 glass, Quartz glass

E¢ Fig. 2 & MFHA A2" 7=t A
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Fig. 3 Photograph of ELID grinding setup
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Fig. 4 Photographs of (a) surface tester and (b) AFM
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Fig. 5 Photograph of the surface of #325 grinding wheel
(a) before dressing and (b) after dressing (X 1000)
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Table 2 Experimental conditions for truing and dressing

Truing
Truing wheel 200 rpm
Grinding wheel 1500 rpm
Truing time 20 minutes
Dressing

Current / Voltage input 10A / 60V (2 1s in/out)

Dressing time 20 minutes

Grinding wheel 1500 rpm

0.1 mm / NX-VD-normal

Electrolytic gap / fluid
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Table 3 Grinding conditions of SF-5 and quartz glass

Depth Grinder Workpiece Feed Spark
of Cut wheel Wheel (tm o I:érc)
(sm) (rpm) (pm) | /min) | OWse
#325 50 2000 300 5 30
#1200 30 2000 300 2 30
#4000 20 2000 300 1 30
#8000 20 2000 300 1 30
A4 A Ha) A% AL 9 ALY
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Fig. 7 Effects of mesh number on the surface roughness
of quartz glass
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Table 4 Parameters for measurement on surface hardness

Indenter type Berkovich (B-E64)
Indenter material Diamond

Max. load 10.0 mN
Loading/Unloading rate 20.0 mN/min

Fig. 10 Surface hardness test
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Fig. 11 AFM image of (a) quartz glass and (b) SF-5 glass
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