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Abstract
To investigate the effects of substrate on transverse-rupture strength(TRS) and bonding strength between substrate
and TiC layer coated by CVD, two kinds of substrate (substrate A: WC-9.5wt% Co-MC* [low C], substrate B: WC
-6wt% Co-MC* [high C]) were studied in terms of Cobalt and C contents respectively. For preparation of test
samples the coating parameters of deposition time, deposition temperature and deposition pressure were varied.
The results show that the carbon contents in substrates have greater effects on the TRS of the CVD TiC coated

cemented carbide than Co contents in substrates.
* MC:TiC+TaC
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Table 1. Coating parameters and comparative results for TiC deposition.

Total Pressure (torr) Subst * ** TRS | Crit-
Temp | flow rate Time | -rate d7 dric ical
(c) (CFH) Total | CH, | TiCl| H, | (min) (#m) | (#m) | (kpsi) (llggg
5 A - 0.5 253 -
1050 22.7 100 | 2.2 | 0.9 | 96.9 30 1.0 1.4 222 7
60 2.0 2.2 209 -
120 4,0 3.7 181 10
300 6.5 7.8 150 10
30 B 1.0 1.4 250 6
60 1.5 2.3 230 -
120 2.0 3.9 194 9
300 2.0 7.2 179 9
950 A 2.0 0.9 246 -
1000 22.17 100 2.2 0.9 | 96.9 120 3.5 1.6 206 -
1050 4.0 3.7 187 -
950 B 1.0 1.0 252 -
1000 1.5 1.6 228 -
1050 2.0 3.9 194 -
950 100 2.2 0.9 ] 96.9 B 4,0 3.9 187 10
1000 22.7 300 6.6 2.6 1 290.8 120 4.0 3.9 182 9
1050 760 | 16.7| 6.7 | 736.6 4.0 3.9 175 9
*d7 : thickness of eta phase, **dy;c:thickness of TiC layer
TRS of substrate A:380'kpsi, TRS of substrate B:332 kpsi
(Error range of critical load: 0.5kgf)
Table 2. The specification of substrates.
] Physical properties 7 (Co)+ Total
Substr- Composition carbide carbon
ate Density | Hardness zone
( g/CmS) (HRA) (CT Wt%) (CT Wt%)
* 6.49- 6.61
A WC-9. 5wt % Co-MC 12,49 91.9 6.79 (low C)
* 5.94- 6.12
B WC-6. 0Wt%Co-MC 14,17 91.9 6.14 (high C)

* MC : TiC+TaC

1100¢) e, AE 150mme stainless steel
tube2 8 TEHZE!S chamber AE KHE/IAE
AelA ot 2 EBRAMNIZ, BRHHE B
(graphite tray) 9ol #AsIAch &R Bhe A
¥ H=zE #H #mside. #BFHES —#He
CVD #&% R— stden, & 1o HAEEM #
£E Yo

o

FHE HE2S WC-Co-MC &4 (F 2024
Hith A8 ASTM ##5(B406-76)Y¢  5.4%6.7
x19.Tmm &FHEIAT. 28m £ 24 J&ed
AAD BM-Ae Co TE°l B KE KX 28
o] FAon (KHEHK), BH-Be Co T8 F& KE
RE &l Bor @ERF), BEE A= @3



10 FZRUFHA

A25d A1z 1992

ot #HERTAY #E5HE FA 3 A9 KA
< IFET BER RGBSR MKk LRY % BE
3o

REBTN, BE X BEHNEE

#HHERY TA RES calotte grinding HE&ES
2 sz, KERY MK BZES RBENST X
EFERSB(SEM) & FHsIE e, #E 8EIR
o) BEEZ RES e Wi RBE 73
o, #iirh HE B TEHY RKAE #ESd o
e W a8z W By EEh
£ BE37) 18t scratch tester (TOSHIBA
Tsu-11) & s HES ®BhAA 7ie =2"E
o] %Y wWe BAWMES WEIIc =3 wBH
#Zme moaotie EDSE flHSd e XRDE
EERE HWES ERSA

3. RE#RER I E%
FE B0l ZER FH L HRHol olxle ¥

2¥ 19 #ERMC] XEE A4 e BE
& BERstY ¥ BM BF BE EEEEES
vehligdith, ole Co%t iy & dE Cost 2AF
C9 mobility(¢1E4) & FHAA TiCe HAAYA
(nucleation)ol & QgL vz, BH-A9
AAEEE @wetdol &b, a8y BH-A:

10 T T T T T
B b
- TiC 7
L -8 4
E | = -
2571 - ]
| P 0! Substrate A ]
% I~ o' substrate B T
E .
3 L 4
E : eta phase ]
Sk 4
t g - i O
0 c: 1 1 ] I 1
0 60 120 180 240 300 380

DEPOSITION TIME (min.)

Fig.1. The effects of deposition time on the thickness
of TiC layers and eta phase.
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Fig.2. X-ray diffraction patterns of TiC layer.
(1050°C, 120min, 100torr, substrate A.)
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Fig.3. The effects of deposition time on TRS.
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Photo 1. Optical micrographs of TiC layer. (Deposition time : 30 and 300 min., black phase:eta phase)
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Photo 2. SEM micrographs of TiC layer of substrate A. (Deposition time : 30, 60 and 300 min.)
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Photo 3. Optical micrographs of TiC layer. (Deposition temperature : 950 and 1050C)
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Fig.4. The effects of deposition temperature on the
thickness of TiC layers and eta phase. Fig.5. The effects of deposition temperature on TRS.
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Photo 4. SEM micrographs of TiC layer. (Deposition temperature : 950 and 1000 C)
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Photo 5. SEM micrographs of TiC layer of substrate A. (Deposition pressure : 100, 300 and 760torr)
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Fig.6. The effects of deposition pressure on TRS.
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Fig.7. Element analysis in coated layer by EDS.
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on the surface of TiC layer.



{LB%H& (CVD) Eroll ol ® TiC #ER B/ HE BREAEe With R #8559 rvlile ¥ 15

AZrEct, FFBI0l #EHEAA A BES £ 1
oA Amuw, &Sl 100torr ¥ 10kg,
300torr, 760torr 4w+ 9kgZ, 100torr w7t
T4 b4 Aoz Jeyed, ol 100torr 4#
o] #H##o]l 300, 760torr Bt B (HE 5 A
o EEICHZ AZdd, BEFNES T etatBdl
HES e Aoz #gEd3 o V. K. Sarin
#2)2 etatl £ B BRMECZ E3ld gIilol
A7led o FILE HERUI H=E @gsd F
S BENE 4 + dvx #gEstadd. 28y
2 AYoME etato] Y nAe 4L oI
g3lx go, BE 6€ 1200 & B BM-
A,BAAE scratch Test #HRE Yvehd Aoz
Fl— TiC/E FAA ##-A7} 1lkgB3 = REME
ol B RAL Aoz Jged, ot fi-Ad
#ER Mol BH-BETE AT etaffo]
WA BT Bobd (1R 23 1 B\, A 4
#m, B : 2¢m) etalfe] #EEH BEL YA
7t gn B 4 sith 2@u BH-AdAN EBE
B 1050, ZKAEERR 1208, 30089 %8 etatd
FA 42 4.0¢m, 6.5¢moE 30089 #E7}
etaffe] o FZAAY 3y Fo] WEHAE BRAMEME
= F—8aA etatBo] #AEH vl g o
ALE LEE 4.

4. ® W

{bBEHE 8 BESE TH TiCE #HE
Al As, Bt #ERER FA, BEhH R OB
714l vl BEL mET 29, 28 22 #H
£ 4. A
1) BARHN 2 FHREST BNE+FE TiICEF 54

2 etad FA BmRR o8, BHE BH (B

-B) 9] #8 etald T Hrt A3 AU,
2) AR 2 AR B B BT hgtel &TE

Aot 27 BHAY REELS CoBEUY TiC %

Ak AT AC M€ BEe s 39 o &

MR REE HERE ERF € Mitkel & eta

tgel Bl HEE vX7] dEeltl,

) EAES 0l KT ELS TiCHE # &bl WiEsts
on, HIFAgkel 4 #WmIe HEEE g
& #be .

4)FHel TiCR M9 BEH MBEdAE HERM
o] MMETE HA ol /AU TIC B F4
7F 3.94pembl 1Y B e MR

E2E2XR

LK F: BEALLBEFEEME- ERLER -,
AEEAER, FHH (1986)

2. VK.Sarin and J.N. Lindstrom : J. Electrochem.
Soc., 126 (1979) 1281

3. M. Lee and M.H. Richman : Met. Technol., 1
(1974) 538

4.0k £, K B, tHF BRE BB IUBRRE
4, 31(1984) 136

5. H.Gass, H.Mantle, H.E Hintermann: 5th. Int. Conf.
on CVD (1975) 99 '

6. LEREXRES, SFE B, #K B . $@BIUoPX
4, 36(1989) 134

7.C.W. Lee, J.S. Chun : 8th. Int. Conf.on CVD
(1981) 540



