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Ultra-precision Grinding Machining of Glass Rod Lens Core With Aspheric

Woo-Soon Kim*, Dong-Hyun Kim"

Jl Abstract |

To obtain the surface roughness with nano order, we need a ultra-precision machine, cutting condition, and materials.
In this paper, the cutting condition for getting nano order smooth surface of core have been examined experimentally
by the ultra-precision machine and diamond wheels. The effects of the cutting velocity, the feed rate and depth of
cut on the surface roughness were studied. And also, the surface roughness was measured by the Form Talysurf series
PGI 840. The champion data of developed core was surface roughness Rmax 24.6nm, figure accuracy Rmax 68.9nm.

Key Words : Ultra-precision machining(Z4% 71-2), Surface roughness(3 %172 7)), Figure accuracy(F474 L), Core(310Y)
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Fig. 2 Insertion loss by wavelength
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Fig. 5 Final specification of Glass Rod Lens
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Table 1 Specification of ultra-precision machine

Model ULG 100C(H3)
Maximum
machining 100
diameter (mm)
Maximum tool 0
diameter(mm)
. Work Spindle(RPM) : 10~1,500
Re;")i‘e‘g"n Grind Spindle(RPM) :
P 5,000~100,000
.. X, y, z-axis(tm) : 0.001
Mi .
resz;:z;':; C-axis(®) : 0.0001
Feed rate(mnv/min) : 0.1~160
Programming X, Y, Z-axis(nm) : 1 ~ 10
resolution C-axis(®) : 0.0001
CNC System FANUC Series 15i-MA
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Table 2 Characteristics of Core Material

Table 3 Experdmental conditions

Model FBO1 Work spindle(RPM) 320
WC (%} 99 Grain size(Mesh) |# 2,000, #2,500, #3,000, #3,500
Co (%) 1 Feed rate(mm/min} 0.5, 0.6, 0.7, .09, 1.1
Hardness (HRA) 95 Depth of cut(um) 02, 0.6, 0.8, 1.0
(HV GPa) 24.0 Turbine speed(RPM) | 20,000, 25,000, 30,000, 35,000
Transverse rupture strength(GPa) 16
Young’s Modules(GPa) 660
Coeflicient of Thermal(x 10-6/K) Expansion | 4.5
Density 154
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Fig. 7 Photograph of measurement apparatus

Table 4 Specification of Measurement Apparatus

Measurement distance(mm) 120

- Precision{nm) 0.8
Data resolution(um) 0.25/120

Stylus Radius(um) 2
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Fig. 15 Glass rod lens
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