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A Study on Ultra Precision Grinding Characteristics of Tungsten Carbide LCU CL Core

Sanghwa Jeong*, Kyoungrae Cha’, Hyunuk Kim', Bongju Lee"

{ Abstract }

As the various manufacturing technology of optical glass is developed, the aspherical lenses are applied to many fields.
However, It is still very difficult to manufacture glass lens because of the high cost and the short life of core. In recent
years, the demands of the aspherical glass lenses increase since it is difficult to obtain the desirable performance in the
plastic lens. In the glass mold lens, it has merits of high productivity and reproductivity since lens is manufactured by
the only forming with high precision mold. The fabricating conditions for glass mold lens are glass surface that does not
cause fusion, viscosity of 108-1013 poise for the 0.2 ym accuracy, and viscoelasticity for the roughness less than 100 angstrom.
In this thesis, ultra-precision grinding characteristics of tungsten carbide for forming the aspherical glass lens core were
studied and the result of it is applied to manufacture the tungsten carbide-base core of the glass lens used to the laser

scanning unit and the camera phone.

Key Words : Aspherical(¥]7-%), Tungsten Carbide-base(273%H3), Glass Mold(Z€}2 41%), LSU_CL(Laser Scanning Unit Collimator
Lens), Waviness(3AH ), Surface Roughness(EH A27))
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Table 1 System Specification

NT3300, Veeco
-~ Vertical Resolution : 0.1 nm
- Lateral Resolution : 0.64 ~ 11.8 um

- Stitching Measurement Range :
100 mn x 100 mm

- Objective : 10x, 50%, 100x

Laser Interferometer GPIXP 4 °, Zygo
- 4 Inch(100 mm)Interferometer System
- Wave Length : 632.8 nm
- Resolution : A /6000
- Transmission Sphere : /0.65, f/1.5
Form Talysurf PGI 1240, Taylor Hobson
- Resolution: 0.8 N /10 mm
- Data Resolution: 0.25 um
- Standard Stylus: 1.5 - 2.5 um radius
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Table. 2 Cutting Conditions of WC

Diamond Wheel (mesh) 500, 1500, 2000

200, 250, 300, 350

Spindle Speed (rpm) 400. 450. 500

30000, 35000, 40000,

Turbine Speed (rpm) 45000, 50000

Feed Rate (mm/min) 0.25, 0.5, 1.0, 1.5
Depth of Cut (¢m) 0.1, 0.25, 0.5, 1.0
o
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Fig. 2 Drawing of WC

Table. 3 Characteristics of WC(FB01)

WC 99%
Co 1%
Hardness 95 HRA Gpa
Transverse rupture
strength 1.6 Gpa
Fracture Toughness 5.0 Mpay/m
Density 154
Young's Modules 660 Gpa
Coefficient of Thermal 45% 105K

Expansion
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Fig. 3 Experimental Result of Roughness(Ra:nm)
versus Spindle Speed Conditions.
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Fig. 4 Experimental Result of Roughness(Ra:nm)
versus Turbine Speed Conditions.
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Fig. 5 Experimental Result of Roughness(Ra:rm)
versus Feed Rate Conditions.
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Fig. 6 Experimental Result of Roughness(Ra:nm)
versus Depths of Cut Conditions.

3.5 Laser Scanning Unit Collimator Lens
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Table. 4 Best Cutting Condition.

Material WC(FBO01)
Diamond Wheel # 2000
Spindle Speed 350 rpm
Turbine Speed 35000 rpm
Feed Rate 0.5 mm/min
Depth of Cut 0.5 tm

Fig. 7 Ultra Precision Grinding Process of LSU_CL

Fig. 82 n3&4) EW A7) 237)(NT3300, Veeco
it)E o183t 2L 7133 Fojo) 225 £A% Afo)
th. tholotZE 3 #2000, 7% )AL T 350 rpm, ¥ 3]
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7Hde HTE ¥4 2AE 24k Fig 9a):
LSU_CL Upper 20& 7}5-% Zygoiit o GPI-XPE o]&
3to] Z4¢t Aalo|o, Fig. 9(b)= LSU_CL Low Fo|Z 7}
3 ¥ FISE olg3loq YA=23d Ans i
LSU CL #0j9] 71gdnt 815E HUz9 W A%y
Ra 10 nn, 34H= P-V 0.2 imo|stE 323 W28} Ra
1.53 nm, Low core P-V 0.0975 ym, Upper core P-V 0.134
mo FY=2 7hgE| Qi
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Fig. 8 Measurement result of surface roughness.
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b) Low Core P-V 0.0975 tm
Fig. 9 Measurement Result of Form Emor.

a) Low core

b) Upper core
Fig. 11 LSU_CL core
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