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ABSTRACT

Silicon carbide (SICY films have been deposited on the isotropic graphite by chemical vapor deposition. Change
of deposition parameters alfected significantly the microstructure and preferred orientation of SIC films. Prefer-
red crientation of SiC flms was (111} or (220), and microstructure showed Lhe stratified structure consisting
of small crystallite or faceled columnar structure depending on the deposition parameters. For microbardness,
{111} orented tilm and stralilled structure were superior to (220) oriented film and faceted columnar structure,
respectively. Suriace of (111) oriented films was less rough than that of (220) oriented films Adhesion [orce

between graphile substrate and 51C (Ims was above 100N for cryslaliine fims and 49N for amorphous
film.
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Fig. 1. XRD palterns of SiC films deposited at vanous
conditions.
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Fig. 2. Deposition rates of SiC films deposited at va-
rous conditions.
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Fig. 3. Microstructure of S1C films deposted at various conditions (Hy : MTS=10: 1, pressure: 10 torr, total

(a) (111) oriented SiC deposited at 1200TC
(b) (220) oriented 5iC deposited at 1400T
(cy (111) oriented SiC deposited at 1400T
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Fig. 4. Vickers microhardness of SiC films (a) as a function of deposition temperature and (b) as a funclion

of prelerred orientation.
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Fig. 5. Typical optical micrograph showing the inden-
tation made by a diamond pyramidal indentor
at an indentor load of 300 g on (111) orienled
SiIC film deposited at 1400%C.
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mdicates failure point of film at critical load).

measla $He FA7e mEek Q9L g, )z nadE, FUELE FAEE da) o fd ke AEE

A, Za% AL AR ohzr ZAel TaETy W ugdet

A EA4e] HAH e =7 E vehle A crtical L oh=4 ey e dAaabe 443 9

load)zlel “18hg w]Hc) B3], $5d YR Axn e 2Rewr} 10000 s WY ujgde)glon,
ey

o] gle Wte] FEE LA Sakde] a3 1100C A58 1200C77e (1IDE A48 vk
sl5ah AAAASE ThAE 219 Aol @ A BSICR Hehdrk 1300C o] 4e] FAEEAA =
FAolch ALR A d%e vlAE ddae Rl Q202 $aAdAEded, 9] sEga 4

ez 7l =, AFHE 2 23 0E Ao e n S7A7E makElE A (11D wrEe vehi ok

utel] ZA)Elz od2) 71A E5E Fol vk B A8 2. wEbFA FakEe] wdndTne FHEE) F
Az 7 FEErs) ohE SRS Vel Alde] O At vl g 2AP e o] Tl stratfied T2
HaAd & 23 elg 5, YA 852 acoustic signal 3 SEM 728 faceted columnar F=35 vlelIgiew], grain
PaAE Este] 2L 3l 1000CA 4] 2 sigel= 27189, HAwle] FdwE zpasgoh
a4 whelaha ARIE-E oF 46N 4 acoustic signale] 3. ZEze] vades FASY vH TR $A44
Halabelw, 2 WAl ZAIE 100N He) Al #avt sde AleR H o} &, faceted co-
el » =)= 7F B4 &)= ekeke). scratch tests adhesion lumnar FFXRx} stratified 725 vehd %——]'»——-] o]
#2] 2} cohesion F 7] 4] Wkl 8k= acoustic signal, 28] ﬁ:J‘éE?] ke o, (220)K ) {111)_11 LA AL o

o
o

7lgkel BFdAer ols] wAlEE signale] ol Eide] SAElE o2 eyl

Hrlssle 2 o]& %ﬂ?‘i}?] #s) SEMe 2 3hzas)gch Zazo Faxzrle Za2e 9 wler|aeg F
Fig. 72 10007 of| A 223} g3l g 28 H 3w 234 o 2§ primary cone 2 z}H| A7 graine] <dFE
% SEM THaEgr oz 49No| A ¥zt yhalsiedc) Al ez Jepgen], #aye v siepa
7] alo] 482Nl x| gL dear v g3atae 100

¥
oﬂ}il

Aalxl whalaps gk 100N o]s)ellA] spx]r} 4443
ol AHH whaga 28 Aels BAE ol N o)stell A |zl LR pelkek
A PVD £28 ufzitel] F2 TN Fo] oF 70
Ne| g viepli Aol sl Basa Batot AR 2
PAHe] A= 55t
®oaTE DU ANY Eaol9 AEAD
12 = AN ¥ e Fasien) o DA
Aarstehsaby ol ofs) Hy D MTS 8] 1001, 33 REFERENCES
10 torrell A wlE Huksl s Febs Agdakaz o, =3
A7) S v)Ae ks s 54 ofE 1. J. Schlichting, “Review 13: Chenucal vapor deposition

A 32 W A 10 E(1995) —1109—



5

10.

1L

L
AAEF-

of silicon carbide.” Powder Metall Int, 12(3), 141-47
(1980), continued in (4), 196-200 (1980).

. J. Chin, P.K. Gantzel and R.G. Hudson, "The struciure

of chemucal vapor deposited silicon carbide,” Thin So-
lid Films, 40, 57-72 (1977).

. In]. Cheng, WJ. Shyy, D.H. Xuo and M.H. Hon, “Gro-

wih characteristics of CVD Dbeta-silicon carbnde,” J
Electrochem  Soc, 134{12), 314549 (1987).

. S, Motojima, H. Yagi and N, Iwamori, “Chemical va-

pour deposition of $iC and some of its properties,”
I Mater. Sci. Lett, 5, 13-15 (1986).

S, Tanaka and H. Komiyama, "Growth mechanism of
silicon carbide films by chemical vapor deposition be-
low 1273K,” I Am. Ceram. Soc.. 73(10), 3046-52 (19%u;.

. M.L. Hammond, “Epitaxial Silicon Reactor Techno-

logy-A Review Part 1: Reactor Technology,” Sohd
Sitale Tech, May, 159-64 (1988).

. Young-Wonk Kim, Jn-Soo Song, Sang-Whan Park and

June-Gunn Lee, “Nicalon-fihre-reinforced silicon-car-
bide composites via polymer solution mhliration and
chemical vapor deposition,” J Mater. Sci, 28, 3866 68
(1993).

. ASM Commitlee on Furnace Almospheres, “Furnace

Atmoshperes,” pp. 389-119 m Metals Handbook, Yol
4, 9th ed. American Society for Metals, Metals Park,
OH, 1981.

, M. Ohring, The Materials Science of Thin Films, pp.

562, Academic Press, 1992,

Dong-Joo Kim, Doo-Jin Choi, Young-Wook Kim and
Sang-Whan Park, “A study on the surface medification
of graphite by CVD SiC” [ Kor Ceram. Sac, 32(4),
419-28 {1995).

Dong-Joo Kim, Doo-Jin Chei and Young-Wook Kim,
“Effect of reactants’ depletion on the microstructure
and preferred orientation of pelyerystalline SiC films

—1110—

AL

12,
13.

14

16.

17.
. E. Minford, RE. Stevens, V.L. Magnooa, P.N. Dver,

< FFA . ) FE

by chemical vapor deposition,” Thin Saolid Films (in
press).

R.F. Bunshah, Deposition Technologies for Films and
Coatings. pp. 412-13, Noyes Publication, 1982.

DN, Lee, "A model for development of orientalion
of vapour depasits,” [ Mafer Sci, 24, 4375-78 (1989).
HM. Gabriel and K.H. Kloos, *Morphology and struc-
ture of wn-plaled TiN, TiC and Ti{C,N} coating,” Thw
Solid Films, 118. 243-54 (1984).

. L. Hultman, JE. Sundgren, L.C. Market and 1E.

Greene, “Ar and excess N incorporalion in epitaxial
TiN filns grown by reactive bias sputtermg in mixed
Ar/Ny and pure M. discharge,” ] Vac Se. Technol,
ATH 114793 (1989},

D.P. Stunon, T Beswdin and RA. Lowden, “Adva-
nced ceramics by chemical vapor deposition techni-
ques,” Cerem Bull, @7(2), 350-355 (1988).

algu], =)ol b pp 24, YRS A}, 1996,

T.R. Watkins and D.J. Green, "Effecls of deposition
concitions on the microstructure and properties of
CVD SiC." Mafer. Res. SocSvmp. Proc, 168, 233-238
(1989).
MAT—, IFFREEHOTEMLTE, pp. 82, JLABR,
1979.

. M. Ohring, The materials science and thin [ilms, pp.

563-64, Academic Press, 1952.

. C.A. Brookes, Saience of Hard Materials, Plenum

Press, New Yorls, 1983.

. 1J. McColm, Ceramic Hardness. pp. 76-77 and pp.

118-124. Plenum Press, 1990.

C.B. In, BJ. Jung, W.]. Lee and S.5. Chun, “A compa-
rafive siudy on characteristics of TiN films deposited
by plasma-assisled CVD, Ion platng and reactive spu-
ttering,” 7 Kor Cern. Soc, 31(7), 731-38 (1994)

Bej e w



