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ABSTRACT

TiC was deposited onto several substrate steels by the Chemical Vapor Deposition technique from
TiCly-CH4-H, gas mixtures in the horizontal resistance furnace. Deposition rates and merphologies
of the coatings were investigated with the carbon contents.

Deposition thickness increased linearly with the deposition time in the Presence of CHy gas.
The various interlayers of coating by EDS and X-ray Diffraction were proved as CryCj and FezC.

Chromium contents did not affect the preferred orientation of TiC deposit. The deposition was
controlled by a mass transport and a surface reaction in case of 1 wt% Carbon steel, but by a surface

reaction in case of 1 wt% C-5.25 wt% Cr steel irrespective of deposition temperature,
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Table 1. Deposttion Conditions {or a TiC Coating

Total
pressure TiCly, C
(Torr ) | H (cc/mm)

Substrate

Tahle 2. Chemical Ceomposition af
for TiC Coating

Comp
Samp C St Mn Cr Mo v
-
SKD61 04 L0 525 | L25] 105
S5K-3 10
SKD 12 LG 06 [ 5257 110 025
SED 11 L5 1L5)] 08 09
SKD 1 20 06 13 03
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Fig. 1. Schematic diagram of TiC deposition system
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Fig. 2. Weight increase as function of Wt % C i
the substrate for gaseous reaction. (A
=C/Ti, 1.25 ; deposition time , 90 min depo-
sition ternp., 1050°C ; system pressure,
490 Tarr )
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Fig. 3. Scamning Electron Micrographs of the surface appearance of the TiC coating for the
gaseons reaction ( deposition termp., 1050°C ; deposition time, 90 min. ; ,C/Ti, 1.25
system pressure, 400 Torr ; A, SKD61; B,SKDI12 ; T, SKD11 ; D, SKD1)

(522)

a5 ehs A



s$egagel A%

£

ot gl M
[
1=
iz
-

2 &
)
an
P
ok
e
N 1
)
ol
nl
c}L
‘IC’

= 5
TC gleite] st e A

M
£

L
iy

o) ru%o o|y.
bl

iii =
(s}
fr
)
5
rr
i ol‘ﬂ
)
UN‘

de,C :'J D TiC_

=

@ oy
ps: N
L 2
S
f”z 2
T
_'LE. ——r
W
w1
] oh‘

SO
S

oL
g
i
o 4
=S
.‘;L
_S
Ky
aLa

2 E5edl TiC/iron X
l‘”] # rkdg R A# A TiCe] o

Z4o| ﬂﬂﬂi- Ao glol vt H2 Hagg 29
=y

el TCAHAe) Y 2758 o134 25, (3

A sisies A% 34 567&1%01 . A) B) C)

03 248 A A4

—q_]._
& sl sn Gt 9ol D e WiY e
3 o2y O v D
A5t C) o4l AA o] B) ks o w4 ¢
dehd maleh o) e s () Bkel obshelel
5 AZggtuke] =4 Srlsle v 288 55 TIC=at
A EF WAL E2) 70 2] AR A 7L o %
AFle dRg wlvh anR Aol W vigsk o
ehe Aolet, 2w DYl Huld 2 E ko] 2
sbge R AAe] ¥ slalsh A2 AHEe] 4kt
3 ek, Flg. 4+ SKDI12 Al=de)| F3ke TiCE=
o il g FabAlAae] R o % line scanning 7l
H Ao sedeae 4IE2 Fe,Cr,Ti S2&
delfloe] o5 wzhE 4degoln X-ray =
F4a 29 Fe.lls)h Cr,Cy, TiC S22 ghsln o
A3l PERRY ™ | zale} qjzixd o2 olalabe) X
—ray o] 2]&l Texture coefficient & Table 3¢ 1}elud
geh -S4 WHE gedun
0.4w/o carbon steel: moderate (200 ) fber texture,
L.0w/o carbon steel: moderate ((222) fiber texture,
L5w/o carbon steel: weak {113 fiber texture,
2.0w/o carbon steel: moderate (222 ) fiber texture
sebf el wel 42 vhg wakde el
SRS VERIA Eskm v ok skl
ZAlEs ZEe| hydrocarbon db-3<ll =3 nlH
vehils Az 7] e, o34 Gass W So| 4

A4 A 6FC1987)

el 7 el

] T??ii _Q,], TiC

zam TiC =aga %4

W0l B2E QY dTe] b Zaw 42
= hydrocarbon g3l G ol Az A o
A ghel,
M -2 s=iest TIC skgEat uja= 47
Gaseous reaction ofl 4= TIC2 Ehs4: source 7} 7]
ol EA) F= AL 2% substrate reacton = ©h

Fig. 4. Line scannig electron micrograph of
facture surface of TiC coating layer
deposited for 90 min. {substrate: SKD
12, deposition temmp. : 1050°C, total
gas flow rate: 4 1 /min, ,C/Ti: 0018,
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Table 3. X-ray Diffraction intensities and Texture
Coefiicients with wt % U Content. { depo-
sition temp., 1050°C ; «C/Ti, 0. 018;to-
tal (Gas flow rate, 41 /min ; Depositon Time
N min 3 System Pressure, 400 Torr )

wt % C 0.4 Lo L5 f 20 7
RWLTEY T T.C) 1 T
HIN 80 |33 0.7 92 0.8
2000 100 o0 LB | 62 0.4
220 50 | 19 0.6 ] 100 L4
113 30 |19 10| 32 0.8

222 w j65 L0 22 16

29 0.7
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*#¥ 1, @ standard intensity { ASTM data )
I : observed iensity
T.C : texture coefficient
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Fig. 5. Dependence of weight increase of the
coating layer on the reciprocal temper-
anre for the paseous reaction deposied
for 90 min. [ open cicle; SK-3, close
cicle; SKD 12, 4C/Ti, (.018; system pre-
ssure, 400 Torr; total gas flow rate 4
1 /min )
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Fig. 6. Scaming electron micrographs of the surface
appearance of the TiC coating for the gase -
ous reaction at different deposition temp. de-
posttion time , 90 min ; oC/Ti, 1.25 ; system pre-
ssure, 400 Torr ; substrate, SKD 12)
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Fig. 7. Scanning electron micrographs of the surface appearance of the TiC coating
for the gaseous reaction at different deposition temperatures. { deposition time,
90 min; (C/Ti, 0.018 ; substrate, SK-3)
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Table 4. X -ray Diffraction ntensities and Texture Coefficients with Deposihon Temp. for gaseous

Reaction.

{ Deposition time, 90 min; oC/Ti, 0.018 ;total gas flow rate, 4 1 /min.

substrate: SKD12, SK-3)

TEMP. 950 °C 1000°C 1050 °C 1080°C
hkl | STEEL SK-3 SKD 12 SK-3 SKD 12 SK-3 SKD 12 SK-3 SkD 12
W FEC el 1 el 1 nel iiee| vfmef 1 ey [TC) 1 |TC
111 a0 go| 0, 7|100| 11738 07 (100 LO| 00| 0.8|923[0.8 54 | 0.6 58 007
200 100 0ol 0. 7|985| 0.8 | 100 0.8 929 Q7 91| D66z |CG4] 24|02 ]100(720
220 30 66| 0.9]525 0.9 |68 10 |86 13 go| L1|1oofL4|w0] 6] 41|08
113 J0 33| 0.8 22 0.6 |32 0.8 |28 0.7 37| 08132 |08 | B4 LT 18| 0.6
222 10 a6| 19|19 | 1623 | 17]1w6 | La| =¢f vaf22 |16 12 08] 21]20
A2, chigie) =8 2350 44 2y A Coordination Compound ™ 7th Int. Conf
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o FasAl Tuubgel a4 Avimel F FSK- 1230 (1967).
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