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A Study on Influence of PV and Ra with Re-Ir Coating of WC Core Surface
for Glass Molding Lens
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Abstract

Aspheric glass lens have recently been used in camera phone module because they are more effective
than spherical ones. In this paper, the grinding condition of the tungsten carbide molding core has been
found after applying DOE to the development of the aspheric glass lens for the 3 Megapixel and 2.5x
camera-phone module. Also, the ultra precision grinding process was investigated under this condition by
experiment. Re-Ir coating was applied on the ground surface of the tungsten carbide molding core. The
influence of Re-Ir coating on the form accuracy and surface roughness of molding core was compared and
evaluated. The form accuracy and surface roughness of the molding core were improved by application of
Re-Ir coating on the surface of the tungsten carbide molding core.

Key Words : Rhenium-lridium(Re-Ir), Molding core, Micro lens processing machine{ASP01),
Tungsten carbide(WC)
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Fig. 1. (a) Micro lens processing machine, (b)
Aspheric polishing machine.
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Fig. 2. (a) Ultra high accurate 3-D profilometer,
(b) Aspheric surface measurement system.
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Table 1. Basic set of experiment conditions.

Low Level |High Level
Turbine spindle speed (pm)| 30,000 40,000
Work spindle speed (rpm) 200 300
Feedrate (mm/min) 0.25 15
Depth of cut (um) 0.1 1.0

— » Re-lIr

(240 nm) :

wC

(a) (b)

a8 3. (a) X388 =Hol Re-Ir 8
Re-Ir ¥ o,

Fig. 3. (a) Re-Ir coating film structure of molding
core, (b) Re-Ir coated molding core.
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Table 2. Grinding conditions of tungsten carbide
(WC) molding core.

Material Tungsten Carbide(WC)
Diamond wheel mesh # 2,000
Turbine spindle speed (rpm) 30,000

Work spindle speed (rpm) 300

Feedrate (mm/min) 0.25

Depth of cut (¢m) 0.1
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Fig. 5.

Measurement results of non coated
molding core; (a) Form accuracy of plane
molding core, (b) Surface roughness of
plane molding core.
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Measurement results of Re-Ir coated
molding core; (a) Form accuracy of plane
molding core, (b) Surface roughness of
plane molding core.
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Table 3. Comparison results of non coated
molding core and Re-Ir coated molding
core,
Form accuracy | Surface roughness
: PV(im) > Ra(nm)
Aspheric| Plane | Aspheric| Plane
N ted
oncoated | g153 | 0105 | 35 2.0
molding core
Re-Ir coated | )0 | 0097 | 30 18
molding core
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