PIHUSHA M 26 H 15 pp. 51-56 January 2009 / 51
Journal of the Korean Society for Precision Engineering Vol. 26, No. 1, pp. 51-56

DLC % Redr ZHO| 8t H¥E I0{HY 2 &4

Coating Effect of Molding Core Surface by DLC and Re-Ir Coating
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Recently, with the increasing lightness and miniaturization of high resolution camera phones, the
demand for aspheric glass lens has increased because plastic and spherical lens are unable fo
satisfy the required performance. An aspheric glass lens is fabricated by the high temperature and
pressure molding using a tungsten carbide molding core, so precision grinding and coating
technology for the molding core surface are required.

This study investigates the effect of diamond-iike carbon (DLC) and rhenium-iridium (Re-Ir) coating
for aspheric molding core surface. The grinding conditions of the tungsten carbide molding core
were obtained by design of experiments (DOE) for application in the ulfra precision grinding
process of the tungsten carbide molding core of the aspheric glass lens used in 5 megapixel, 4x
zoom camera phone modules. A tungsten carbide molding core was fabricated under this grinding
condition and coated with the DLC and Re-Ir coating. By measurements, the effect of DLC and
Re-Ir coating on the form accuracy and surface roughness of molding coer was evaluated.
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Fig. 1 Micro lens processing machine

Fig. 2(a) Ultra high accurate 3-D profilometer

Fig. 2(b) Aspheric surface measurement system
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Table 1 Grinding conditions

Material Tungsten Carbide; WC

wheel #2000

Turbine spindie

speed 35,000rpm

Work spindle

speed 350rpm

Depth of cut 0.1 um

Feedrate 0.25mm/min
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Fig. 3(a) DLC coating structure and DLC coated molding
core

Fig. 3(b) Re-Ir coating structure and Re-Ir coated
molding core
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Fig. 5(b) Measurement result of surface roughness of
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plane molding core for Re-Ir coating
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Fig. 4(a) Measurement result of form accuracy of plane
molding core for DLC coating
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Fig. 6(a) Measurement result of form accuracy of DLC
coated plane molding core

Fig. 4(b) Measurement result of surface roughness of
plane molding core for DLC coating
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Fig. 7(a) Measurement result of form accuracy of Re-Ir
coated plane molding core

Fig, 7(b) Measurement result of surface roughness of Re-
Ir coated plane molding core

Table 2 Measure result of form accuracy and surface

roughness
Form accuracy Surface roughness
1 PV (imy : Ra (nm)

Aspheric | Plane | Aspheric | Plane

DLC coating
Before  0.155 0.100 34 1.9
After 0.137 0.082 2.2 1.5

Re-Ir coating

Before  0.153 0.105 3.5 2.0
After  0.149 0.097 3.0 1.8
4. EE

E dFdxE 5 drigd, 4 W) 5 FlgeE

2Eg M7 2os A= Awe BYow A9
AP Heotod 49§ zA=olY AANE
e TAYL, oIS BES] 2AY ANNFL

FstaT JtEd HEE =274
AT BEEONA FEGgm 9]
Re-lr 5¥E 247 eidt & 39 AF Fojdy]
FAAE 9 RUZREE A3 23%E v,
B7reh v

) A8E 2REFW 24YU davpEEn
FARE (PV; ¢ 3.0mmE DFREPV) 0.155 mst
0.153 m(¥ 7)), 0.100 et 0.105 m(FH)2 2=
= gy, FUEE Rav H7H AL =
ol A 34nm & 3.5nm, W AHEE FojoA
1.9nm 9} 2.0nm & 235 VERERIT

2) DLC 28 ¥, A4 E= 9FHA 0.018
mer FHolA 0.018 m, EEEEE HTFwgA
1.2nm &} HAANA 04nm FFE A4S LU

3) Re-Ir 28 ¥, GAAZ = vlFEAA 0.004
i FAA 0,008 m, EHEEZREE B[FHA
0.5nm ¢+ A 02nm FAE dHAE AU

4) DLC ¥ 3} Re-lr &8 9] A3}od DLC =
Bo] Re-Ir &8 HU} HAAES THZ T wx

T 9] F& 4 F A

5) DLC #H ¥} Re-r ¥ Ao F4Ax
o FHELDI} FAEL & ¢ dda, oy A
e aE Fea A= APA=Y FIY A%
e 72T ALE AlRET
7

o] =F-& 2007 @ AF(IFAAALT) A
don FRegEHTAGY Adg o} Sy
A7+ (KRF-2007-355-D00001)
AnEH

1. Suzuki, H., Kodera, S., Nakasuji, T., Ohta, T. and
Syoji, K., “Precision Grinding of Aspherical CVD-
SiC Molding Die,” International Journal of Japan
Society for Precision Engineering, Vol. 32, No. 1, pp.
25-30, 1998.

Chen, M. J,, Li, D. and Dong, S., “Research on a
targe depth-to-diameter ratio ultra-precision aspheric

4

grinding system,” Journal of Materials Processing
Technology, Vol. 129, Issues 1-3, pp. 91-95, 2002.



Sty aUZsts|x & 26 13 pp. 51-56 January 2009 / 56

3. Hyun, D. H. and Lee, S. J., “A Study on Grinding
Characteristics of Aspherical Glass Lens Core of
High-pixel Digital Camera in Diamond Grinding
Process,” Transactions of the Korean Society of
Machine Tool Engineers, Vol. 12, No. 2, pp. 31-36,
2003.

4. Kim, H. U, Jeong, S. H., Park, Y. P., Kim, S. S., Kim,
H. H. and Kim, J. H., “DLC Coating Effect of WC
Mold Surface for Glass Molding Lens,” The Korean
Institute of FElectrical and Flectronic Material
Engineers, Vol. 19, No. 11, pp. 1050-1053, 2006.

5. Kim, H. T.,, Yang, H. J. and Kim, S. C., “Control
Method for the Tool Path in Aspherical Surface
Grinding and Polishing,” International Journal of
Precision Engineering and Manufacturing, Vol. 7, No.
4, pp. 51-56, 2006.

6. Lee, J. S., Saeki, N., Kuriyagawa, T. and Syoji, K,
“A Study on the Mirror Grinding for Mold of a Small
Aspherical Lens,” International Journal of Precision
Engineering and Manufacturing, Vol. 4, No. 3, pp.
48-54, 2003.

7. Lee, E. S. and Baek, S. Y., “A study on optimum
grinding factors for aspheric convex surface micro-
lens using desing of experiments,” International
Journal of Machine Tools & Manufacture, Vol. 47,
Issues 3-4, pp. 509-520, 2007.

8. Huang, H., Chen, W. K. and Kuriyagawa, T., “Profile
error compensation approaches for parallel
nanogrinding of  aspherical mould inserts,”
International  Journal of Machine Tools &
Manufacture, Vol. 47, Issue 15, pp. 2237-2245, 2007.



