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Improvement of surface quality of Tungsten-carbide core
for glass micro molding

J. Lee’, W.Kim", B. Min"" and S. Kang™"

Abstract
Glass molding is an advantageous method-to manufacture glass micro optical components. However, it is difficult to
make Tungsten Carbide core for glass microlens array. We have developed novel method to fabricate Tungsten Carbide

core for micro glass components using pressure forming. Silicon masters were fabricated by micro machining. Tungsten
Carbide core was fabricated by pressure forming and sintering. And we made high quality surface of Tungsten Carbide

core by using the magnetic-field-assisted polishing process.

Key Words : Glass Molding, Tungsten Carbide Core, Glass Microlens Array

1. M 8

H] 3t
A2
L
A

o
2

FEE As2M FH= Fg2H
2AEC] ¥ FFHV gt d=2FY
A Ao AA AFE7 & Gl At
ZHEY 2xHs € A BAAFG B
A 4d7 3std Jdo] tgH] 53 &
=3

FAAE7E Ze ol g FHAE B
T3 HT £ 553 Y Fluela
2 ulE o3t mA FRFAAME FAES
Lol oy Aot I olf dutz<l
frel FREF Az FAA "Hatolu ZEldoz
T 29AM FREF ARl oyr] W&ol
ojg{g FAE FHEY] A miojaE i
2] 9 (micro-lithography) &4 2 oA FA 9

oA ) wA FEF A¥e] MEHAt

a2y oy e A% wEE AFdrpl &1

al

* dAggn 71A3E gy
++ AAdista 7| A g

_36_.

?FE S| “a”:' Fe
Jgo] AME-EHI 9\1‘4
e 44 e s A
B8 F2E 7Hd Jrgstd 4y
v oo} F7} dAvlFAo]
L Y= AIARE Z
Hgoz AR £ e FH
Aot s 29
2 7] gFo Lury9)
dAct. 22 294 29
22 EYAY 7H3eEE Ay g
& ARE 23 e AP 2 ol &H
Atk Y AP AL =0l LS
7H2E oEA e EAAE AN A
£ DTM (Diamond Turning Machine) ©}-83}
ol g 7}Esn ok 2t DTM & o} &3

=
=

!

f'|° rlo

=
=]

mu£¢wn

oX UN

=
3T



Az ARt g
= Az AFol o9
sgau hgel Wl o2l

mA HEE o] &3 A7 e
olgsto] srolaz A= ofd
24%8 2T Az
magnetic-field-assisted polishing & o] &84 ==}
9 zolel W Ay FAAAG. Ed 0B
Foie] Febs B4l B89 F Ax A5
ol 59 o,

o

Patterned
master

aster fabrication

WC powder

Patterned
master
Pressure forming

WC core

Sintering
WC cote

/)

Magnetic-fieki-

Coating assisted polishing

layer

Coating

Fig. 1 Process flow of novel core fabrication me-~
thod for glass molding
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Fig. 5 SEM images of tungsten carbide lens array with
a diameter of 58 (m made using RTP with a
grain size of 500nm: (a) before polishing and (b)
after polishing

Fig. 2 SEM images of WC core for microlens array
with (a) lens diameter of 182 ym and (b)lens
diameter of 58.1 tm

Fig. 3 Interferograms of (a)silicon master and
{(b) Tunsten Carbide core; master lens
diameter: 240 /m
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3te Z ]2 7 333lct. Fig. 4 © magnetic-field-
assisted polishing process &} NEFZ=9} FAG A&
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Fig. 6 AFM images of tungsten carbide lens array
made using RTP powder with a grain size of
500nm: (a) and (b) plane part, (c) and (d)
lens cavity part; (a) and (c¢) before
polishing, (b) and (d) after polishing
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Fig. 4 Schematic diagram of the magnetic-field-assisted 4.2 B

polishing process and SEM image of the bonded
magnetic abrasives.
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