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Ultraprecision Grinding of Glassy Carbon Core for Mold Press Lens
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In this study, glassy carbon was ground for lens core of glass mold press. Ultraprecision grinding
process was applied for machining of core surfaces. During the process, brittle crack occurred
because of hard-brittleness of glassy carbon. Author investigated optimized grinding conditions
from the viewpoint of ductile mode grinding. Geometrical undeformed chip thickness was adopted
for critical chip thickness that enables crack free surface. Machined cores are utilized for bi-
aspheric glass lens fabrication and surfaces of lens were compared for verification of ground

surface.
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Fig. 1 Glassy carbon (Tokai Carbon, Japan)

Table 1 Property of GC-20(Tokai Carbon)

specific gravity 1.42 g/cn
porosity 0%
hardness 230 HV1
thermal conductivity 6.3 W/m.k
coefficient of thermal expansion 2.6X10 ¢ /k
heat-resistant temp. 850~3300 C
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Fig. 2 Experlmental setup for Glassy carbon grinding

Table 2 Machining conditions

wheel(diamond, ALMT Co.) resin bond, SD2000
work spindle(rpm) 150~700
turbine spindle(rpm) 30,000~47,000
feed rate(mm/min) 0.25~2.0
depth of cut(um/cycle) 0.1~1.0
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(b) Polished surface
Fig. 3 Profile change by polishing (brittle mode)

(a)Ground surface

(a) Ground surface

(b) Polished surface
Fig. 4 Surface profile (before and after polishing, brittle)
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Fig. 6 Glassy carbon core for GMP lens
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Fig. 7 Surface profile (before and after polishing, ductile)
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(b) Ductile mode lens
Fig. 8 Surface image of GMP lens
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