B=EUSeSA A 27 H 125 pp. 28-32

December 2010 / 28

Journal of the Korean Society for Precision Engineering Vol. 27, No. 12, pp. 28-32

¢ 53 & 3HRE AxIIE

3 F#Z= Y88 SiC 10jQ DLC ZEHO e ¢

A Research on DLC Thin Film Coating of a SiC Core for Aspheric Glass Lens Molding

By Y FES 2
Soon Sub Park"®™ and Jong Ho Won®

&3 (Department of Mechanical Engineering, Chungnam National University)

4 Corresponding author: pss4633@kitech. re.kr, Tel: 062-600-6250

Manuscript received: 2010.9.20 / Accepted: 2010.10.22

Technical demands for aspheric glass lens formed in market increases its application from simple
camera lens module to fiber optics connection module in optical engineering. WC is offen used as
a metal core of the aspheric glass lens, but the long flife time is issued because it fabricated in
high temperature and high pressure environment. High hard thin film coating of lens core
increases the core life time critically. Diamond Like Carbon(DLC) thin film coating shows very
high hardness and low surface roughness, i.e. low friction between a glass lens and a metal core,
and thus draw interests from an optical manufacturing industry. In addition, DLC thin film coating
can removed by etching process and deposit the film again, which makes the core renewable. In
this study, DLC films were deposited on the SiC ceramic core. The process variable in
FVA(Filtered Vacuum Arc) method was the substrate bias-volfage. Deposited thin film was
evaluated by raman spectroscopy, AFM and nano indenter and measured its crystal structure,
surface roughness, and hardness. After applying optimum thin film condition, the life time and
crystal structure transition of DLC thin film was monitored.
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Fig. 1 Schematic of Filtered Vacuum Arc

Fig. 1 & & 474 A48 DLC =Y &%
vlo] RATo|th FVA Al 2F2 ofa BAE, FF

=
Aoz 9% &% FUY, WY Bezeie
Al 7

=

il

:—1_ ul/%) 1}
ol %’Qf = -
wel olmE xASE G, IW oA
Holg Aol W3tz Ao 7EIEE e il
AR (Source magnet: SM) agim e Ax E
]9—3’4' ST E sl dste s A
S s 2AVINE BRSE A BT Y 2
= FHA olmE LAPATIEE =
Hoz AEHE FHATOL FAH AT
w8 Zehzohel 24 % ANYAE A
7] 918 FEPRE S dAE FHEdE
A, o], FAYA E FLEAY vAYHS 7]
B7hA dgez 437 A% s FIse
21& A2 (Emission magnet: EM), SHAYRE 7]
B FE3= 758 H A4 (Bending magnet: BM),
agE AR sl £ 3 wEgs £
3t &7 AAA(Output magnet: OM)SZ A H
o gt Eopzol HEE TURAE 40
A3l HFL FolFu, &= SEE-e AY Ao
oA ArjH o Xﬂoﬂ-‘f]‘ﬂ o, wojoj HeF
o] QIZb7} JbEERE sslen, "HE Wide

10

-

F= 7]



o

U USHEA K 27 123 pp. 28-32

December 2010 / 30

AR BkALE TolFE wjEo] Ja 9%
E 4% dAYel FFHogn, 1 v ARE
raster © o}3 Z8=vl AEE FdEA EE
Fo=ZA YHA.4Y F$EFE 753 FeH, Al
BECE 250kHz FHFE Zte wlolojx A&
A7 & 4 UEF Awel AAARA.

sp’ &9 FAUFEE substrate bias voltage &
W3tAlA DLC 9ehg 33 slen, DLC #hetbe
BAZE SiC 2AE ol &3t

spp B89 wE sic 239 Ay 4
GMP(Glass Molding Pressure) system & ©]|-&3t
A= A Glol AEstd AFH2EE A
FeFe ubE o F 480T~680T oA o] EA
£ et uEA 2849 A4EETHE AX
A Hed oAl @gAsEE FIAUSFEE AT
] Ui5e] 2xot FEe AN vehde
Sz 9 gz, REHORE &EC
27 gHx1e F453U BAE FAAE,
Aol ERiFe] e d=HBA w2t EFAHY
stE HEZIE St
2 dFAE 600, 630TY N, 7oA A
w8 ¢A43% F L oldE Wtoz 715l
Falgth, Aol EE Y (cycle time)y2 15 ¥ AL

~e gk

do o
rle

=

By

r
(R By

[§]

> oo, e
I

£

3.8 % ag

Fig. 2 o} 7] ulojo]x ZH<U(substrate bias
voltage)ol W& DLC 9ute] sp' B &S HAES
. DLC 9] #EhRaman):HEH L G-
peak(1355 cm™), D-peak(1580 cn) F 71 Z}$A
ot 3 F(Gaussian peak)Z FZQATHE 713 upoloj A
A #hol 60V A sp' BES 7HE wA Ve
om, utojoja Hgte]l Frhge] wet A A
aF3ich

Fig. 3 2 i<l ¥ (Nano-indentation)ol] 2] 3)
ZA4E nlojojx Hte] wE uhto Ax W3}
ojth. dtetel AL upolojx Ho] F7hghe
utel 70V A A 66GPa o 7MY ¥& X
£ Holn, tA BE #o] FadE HIFS
Itk ©]= RF PACVD U o2 H] Fag oz
49 DLC e8] Hxdl vs 3~5 ¥ & gtel
th? 9l AY ABERE 7|9 wleloja At
& DLC dhetel B4 IA ¥IEe g3d¥ ¢
KAtk oleig A FVA SN sl u)

ojojz Agklztel s V)@ Edd= B
29 U g aRHeE AN & A&S
F1 e, oE 9%t de

gojrp."

90 T 3 T T T T

[ » " 5p3 percent(%)

- BS

75

Sp3 percent(%)

60 ' §
~40 ~50 -60 =70 B0 <80 «100 190 -120 130
substrate bais voltage(V)

Fig. 2 Sp’ fraction versus substrate bias voltage
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Table 1 Surface roughness of DLC film

Surface Roughness(Ra, (m)

Substrate bias

-50 | 60 | -70 | -80 | -100 | -120
voltage

Ra 0.214:0.257|0. 170|0. 548 0. 358|0. 450
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Fig. 4 (a) Coefficient of friction versus substrate bias
voltage, (b) Static friction coefficient data via -70
substrate bias voltage
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Fig. 6 Raman spectra of DLC films
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