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Comparative Study on the Grinded Surface Characteristics of Quartz Glass and SF-5 Glass
using ELID(Electrolytic In-Process Dressing) Grinding

S. H. Park’(Graduate School, KAIST), D. Y. Yang(Mechanical Eng. Dept., KAIST),
T. S. Kwak(Material Fabrication Lab., RIKEN), H. Ohmori(Material Fabrication Lab., RIKEN)

ABSTRACT

A precise fabrication technology of glass is increasingly demanded for the latest industrial applications of spherical lenses,
micro-optical components, laser applications and so on. Most of cases, the surface roughness of glass is required to be minute
for improving the optical characteristics. Then, the machining characteristics of SF-5 glass and quarts glass were studied by
using the ELID grinding process to get mirror surface and productivity compared with a general lapping process. A rotary
type grinder with ELID generator was used to make the mirror surface of glass and a Mitutoyo surface tester and a nano-
hardness tester 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. 1 Schematic mechanism of electrolytic in-process
dressing ; (a) after truing, (b) dressing start, (c)
after dressing
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Table 1 Specification of experimental equipments

Machine tool | Rotary type surface grinder (NACHI model)

SD325N100M, SD12060N100M

Grinding wheel
SD4000N100M, SDS00ON100M

Power supply | FUJI ELIDER 910 (Fuji die Co.)

Fluid NX-VD-normal + tap water
Workpiece SF-5 glass, Quartz glass
Power supply Elecirode{-} E
El = 0O 0O ©
L NozZle Conirolles
Mnnro " ﬁf
Puise onvoft

72 z#He] shwdich 1|1

—17301
150 mm, £°] 10 mm olct. A|HE FHORZE SF-5
felo AR 27 948 g2 AAEn =A%
Z+z} 100 mm, 40 mm °]B] AT E ¢xrz AHG
A7 2 oo A Atk

7+EE B ZE(surface roughness)E &7 38l

71 &l BEY EWEF A 7](Mitutoyo  surftest-701)
E o] R3to] Al FAFe} hgAle]e] XHERE
Ry, Ruax )E A8t BlwEdc. FHEEE 0.1
mm/s o] EAZo]E 205 mm oIt} =E #8000 2.
2 dnp7t GEFUE o AHEHY BHFT AL
& A7 st vUx ZEAE FH7ICSM

Nano-hardness Tester, Micro Photonics Inc.)® & A28}

st

22 MEUH 5l 7} =

At Fyge dutHon 28 tholelRme
2717 & AR 2 EME Wdsto AW 7
TS Al Hid 2 APelAy wEy HETG
#325 B E] Al ZHske] #1200, #4000, #8000 7H#] 14t&
AA BT B BE 2ER A el AEH
7] Mol ERYnt 27 =AANHE A A



E29 FTA Fo £Ee Edo| rigis £
B3} tjololRe BEol FAFA YERteH &7
=gd Folle W AgEo] AL HAUT
T AR Ha) =dAA Al wE &7 At
o AFE vud =E, A =0 AFAHdAE
Aot #AF7E 25v, 34 2 vhebwA gk A REA] 30

27k ° WA FA8 dfrh oleA HlL 3 ¥
of & Wl "3t HFIF 7z 54V, 074 = "ol
& & 7 Ak olZe xFY EWlel gl A
Aoz Aty WEeln 3 & olFEe WY
B ARt A 9AHF goF ASA fAdct
ditHo R ERQu =ofdel HE PFrhE Ko
2 e o] AR ERYI 27
ol ek Yz AL Table2 o 71E5HAdch

=4 &

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 760V (2 us infout)
Dressing time 20 minutes
Grinding wheel 1500 rpm
Electrolytic gap / fluid 0.1 mm / NX-VD-normal
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Table 3 Grinding conditions of SF-5 and quartz glass

Depthof | Grnder | Workpiece | peeq | Spark
Cut (1) (rpm) (rpm) (zm/min) | out(sec)
#325 50 2000 300 5 30
#1200 30 2000 300 2 30
#4000 20 2000 300 1 30
#8000 20 2000 300 1 30
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Fig. 3 Effects of mesh number on the surface roughness of
SF-5 glass
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Fig. 4 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/Unioading rate 20.0 mN/min

Fig. 5 Surface hardness test
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