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A Study on the Ultra Precision Grinding Characteristics of Tungsten Carbide

S. H. Jeong(Mech. Eng. Dept., CSU), K. R. Cha(Grad. CSU), H. U. Kim(Grad. CSU),
J. T. Kim'(Grad. CSU), B. J. Lee(Grad. CSU)

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, uvltra-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(H] 7 ™), Tungsten Carbide-base(Z74§3), Glass Mold(Z8tx= A 3), LSU Cl(Laser

Scanning Unit Collimator Lens), Waviness(3 4% &), Surface Roughness(X @ # & 7))
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Fig. 1 Ultra-Precision Machine(ASP-01X)

Table 1 System Specification

NT3300, Veeco

- Vertical Resolution : 0.1 nm
- Lateral Resolution : 0.64 ~ 11.8 m
- Stitching Measurement Range :

100 pm 7 00 nm
- Objective : 10?7 50? 100

Laser Interfecrometer GPI-XP 47, Zygo

- 4 Inch(100 npm)interferometer System
- Wave Length : 632.8 mm

- Resolution : A/6000

- Transmission Sphere : /0.65, /1.5

Form Talysurf PGl 1240, Taylor Hobson

- Resolution : 0.8 nm /10 mm
- Data Resolution: 0.25 um
- Standard Stylus: 1.5 - 2.5 um radius
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Table. 2 Cumng Conditions of WC

Diamond Wheel (mesh)

500, 1500, 2000

Spindle Speed (rpm)

200, 250, 300, 350
400, 450, 500

Turbine Speed (rpm)

30000, 35000, 40000,
45000, 50000

Feed Rate (mm/min)

025, 0.5, 1.0, 1.5

Depth of Cut (um)

0.1, 0.25, 0.5, 1.0
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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 Mpavm
Density 154
Young's Modules 660 Gpa
Coefficient oft Thermal 457 0K
Expansion
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Fig. 3 Experimental Result of Roughness(Ra:nm)
versus Spindle Speed Conditions.

32 HYl A MET Yo W2 EH AT
Fig. 4= $F% HA£X£E 400 rpm, o]ES% 0.5
mm/min, @270l 025 me 7tFEACA Zzhe
2 iAol g B FAdLre] s WE g9
AA7NE 43 ZAo|t} 30000 rpmollAl 50000
rpm7tA] Bl Sld4EE dAHoR Ao,
7 AT} #5002 30000 rpmol A Ra 3.78 nmz X
AZNE 92 F ey FAadezm Brstes 3
-2 Bolthrl 40000 rpmol A= Ra 328 nmZ S5
g Z2H AANNE 25 5 AATh 45000 rpmol] A
HE 39 A7 g S718ke 388 Beod
50000 rpmol A Ra 8.08 nme] ¥ A &7|7} o35
= Ao® vyl thojolE e g #15008 o] 48}
o] 7}Edt 723 30000 rpmol A Ra 243 m=Z ¥ 9
AZ7E 4& F WMo FAHor T
45000 rpmolt A= 71g Y& 3 Ra 1.68

S ) olF WaHow Zilets

2~

[o]
mils €&

BgE 2

1739

o} #2000% o] &3te] 7}EE A3 Hyl PHiEx
30000 rpmol A} Ra 2.13 nmZ W A&7]2 92 %
7l e gadoz a4k ©HY g9 £
= 35000 rpmolX] Ra 1.60 nm = T Axrist £
@3 ¥Ador Frlste &S ol oAl g

50000 rpmol A Folrl= AIE & 7

3 2=
R
o}

#1500, #2000 o}F nls=3)
. Helolze o} Fe =ddom
A9 H9t vy FH7) Wi
utel $MHom Fuwl Ao ¥t
AR E A #500004 45000 rpm o] Aol HA
AZ717 w452 FUkele HE$E B3ion] 50000
pmol 4] = Ra 808 nm= ¥W AA7s} ugo o
olfre A FHES AAY W YRS UE e 2

=]
2 olgshY AR e F WA A 57} A

7] gl Aabgel vimzt A7]7) 41, 8o A2t
5ol AstElol B ALY AR "ol

—m— 1500

—&— 150 -
#2000

Work spindle : 400 rpm

Feed rate : 0.5

Depth of cut. 4.25 pm

mmimin

Surface roughness (nm) Ra

35600 40000 45000 50000

Turbine speed (rpm)

T
30000

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