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“Abstract)

The effects of the ratio of feed gas (Hy/N. Flow ratio), deposition time and temperature on the
deposition rate of the TiN Coated Cemented Tungsten Carbide Tools were investigated.

The results obtained are as follows

1. The Hydrogen to Nitrogen flow ratio of 2 is optimal and gives golden yellow deposits.

2. The deposition of TiN increased linearly with the square root of the desposition time.

3. The dezosition temperature had pronounced effect on the deposition of TiN Coating thickness

and an Activation Energy of 46.5Kcal/mole can be calculated.

o BeE MM Aol vk, b2 %{:r‘rﬁ* LA 7]

I. # & ool HERE AN ki WM PR AL TIN®S

4,5.6.1.?;.9.10)’ ’l‘lc‘.ll,m,l&)’ A1203(14,1u,m>, 'I‘I(CN)

eFaled el (WO, b (Co)i 74 -,‘v‘:_qj.’, sk Unis1e - HENGED, HECRy, Ti(OC)W’%—O) .o

M 7y 0 192997 K-olel K. Schriter 7k (#Eol ol Foll 4 TiN Coating e 1 #kbel whzx g
B ef iy 1ol ow] olu k] A gFel Jush sl mebE T Ay gl MBS TR
A I CR, BERELREA WA M olet wol Ao ook, alals o sl %Ee d
refvh GIfRe] Giinaie] waeE kel SelE ok et Yot o gkl S (ke
WL A%l Transfer Machine, NCA Il % o1& glu, kol #ehdd ofa-2 zZx gli= {k
g W elebabal U Sel e ek mxee) A MRk weol o] $3lm v (LM ARkown
of MLz olek. olvl @ 7ol gstel U A elel7hxl ppftel TN Zifalzl 4 o= Whede



2 &
Arkel#} Boer®o oja] 4 Fgg, sl olv
MFAE elelel =9 x]o] TINAKF N &
ahg ow FHabg Bfze 2E-S 1970%E4% FEE A

43 9ok, Synielnikowa® = TiINZF 22 o] 4/ NGE
gz o} sl dhe] shbel Reflection Coefficient
5 Hfvsted #HIQ o9 R.Kiefferst =2o]
E- 03} W, Schintlmeister® = @454 Ui TA
A $7) 43 4ol N-A, V-Afke Nitrides} Car-
bomtnde Z 3 we] 27 z; kA sk
Machinability & H#& #3F stg ok

Peterson® & WC TaC, TICE- /3“
& (Ho+No)¥9] 711 A1 TiN-e %‘i—]r

:l':z

v

o
4%

it
ril

xﬂo

TR

/\‘, Eal

,] JYBE t"r“ TIN*"‘“’I d gkl
#getgd ol Takeshig} =9 FxE2® %Eﬂﬁ
BN, Gasf-3F, TiClikew et

o WA= g WIsg ch

Naik19x 53kl =te]l Gas Flow ratio(Hz/Na),
‘Gas Flow rate, TiCL9] 73, #EEE #{kel =
it Deposition rateo} jif BsEdkol o & o gkol) kst

o W -2 BIEE sdstgdeh A TINEE BF

o} Deposition rate

L
A EEA T dAelw Aol A= BHIN
Fql Zalew, 234z, Gas Flow Ratio(Hs/Ng)
g 24 s

1. R&AE

1. ZEEE W HE

A EEAA BES ézl,ﬁ\oﬂ TiN-g #ZHA 7] 7]
slebed &4 & Fig(1e @m} o},
Ao 4435 GasEF = H: Gas (Dew Point :

60°F), N:Gas(99.95%), Ar Gas(99.95%)%°] &l
ovl 343 TiClegdel #igs 99.5%¢°] vt
TiClie] 43BEg =% A9l Vaporizer+= 310 flask
(500ml)E fEfgetgem  Vaporizer ol 4 7] 25l
TiCly gas®] 23-& xlsty] sl ubgaintA]
HeaterZ At oh. 24}4-% M+ Siliconit® g
S A% Lindberg® jth(feF; 7.2kW, 500~
1500°C) Al3Eelgion] g3k (¢57.2m/ml D. X
1200m/mL)-& Stain]ess%}%‘-" (SUS27% ) AFgsh
gt Fig(2)= uh-% Gase

E- A )
F AR

T K

]
e LR BRI ikt ARE 949 Sk o g GHSF»‘J—E =4 slv] g8t GasEg
KA o] “1 BREEo] " o 2«9t WAl A5 =AF glelch w728 Trapoii«= 4
$ ¢ P 3
w
g jf 5 Pt-P1.I0Rh Thermocouple
3 E = S
E 2 2.0 8 & 1723 '~
8 | e
g |E
S COPPER TURNINGS e _a o a L
© EOXIDIZER (600°C > T WINDOW
DEOX ( ) s mas 1 J
o ool Cl L]
z GAS MIXER BOAT
Thermometer
- _—
) Bl [ 3
2 : J « VAPORIZER
L4 0 o o
= § 3 S |2
j 2] 0 H2504
a.
o WATER BATH
T
OFEN TO
NaOH AIR
Fig.1 Schematic Diagram of C.V.D. Appratus

Gasgl HCI GasAl A &

s NaOH-g-& 4833l e} BLREE

st He Gasub-8 Vaporizero] &

o e A gl dbSw e okIrE BRE #Ha2H 2 Ne Gase= BB &S S04 wsn
A F g e U1 E EiEl £91= F 2 g TINEES d7)gtel A 519 o
A F Faerd @Jéz}wﬂv}z m#Estd sk % Falemdld wg Gasel Ha, Ni, TiCli Gassb
xd =dsled Ar GasE dijA 93 Carrierd Substrates} wb-&-ste] TiN-g ##A7l T He, No,

— 240 —



&R L] F TIN Jd BESS UM LR BT Pk (B—H) 3

/\/rfL

Fig.2 Gas Mixer, Boat and Sample,

150 ' ¥ ' T T
noo |- . N
osor- . ~
d
000
2 0 {5°C /min)
g w0 930°C 9 i
& sod- .
: 1
A 750°C
o i {30°C/mind |
400 _.1
200 B
1 1 1 1
1 2 3 5 6
TIME (hr)

Fig.3 Heating up & Coolingdown Cycle
«durning the Deposition Process

TiCly Gas® 5= A1713, Ar Gas 2$]>) e} 4] 0
% AZvh W 2bAldl = Substrates} CoatingZ-3}e]
A4 3A4= ale] (TiN; 9.35%10-6/°C Substrate:
5.9X107%/°Chell 4 A7) 749 = Fe  750°C
Ax = Y AEEE 5°C/mine AYAAL 2 ex
o] she] 4= L}:‘Z}‘ &2 & 30°C/minz. JZA Ak
Fig(3)e] m#h o 43 Cycled HWacslgd ol

2. BA2 i

A EEA A EHT Substrate: kBELAGD)Q
Bmoe WY #i-e Table(Dst zef. E3k3)
71 Ao K& SiCod b=} (#1000)= Hand Honing

Table 1. Chemical Composition of Substrate
used in this Study.

Compositions(W/0)
we | Co‘ TaC | TiC

P30 l SNGN | 70—73 [ 8—9 | 1112 | 8—9
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Table 2. Constant Depostion Conditions for TiN

A. Substrate: P30(SNGN 432)

B. Size of Vaporizer: 500m!

C. Size of the Reaction Chamber:
120cml..

D. Total pressure, P, in reaction chamber:

$5. 72em X
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Table 3. Varizble Deposition Conditions for TiN

M Flow | N Flow | DPrew

Deposition | Degposition Coating Deposition
N (uarxe‘ Rate Rate (Atm.) Tignp. Time Thickness Rate/ ..
0 (ml/mm) (m//mm) (G(®)) (hr) (um) ‘ (mg/cm? - hr)
1|10 1 1000 ] 630 | 0.08 1030 | 3 0.5 | -
2 e | 1000 | s00 0.08 1030 3 4.3 | 9.5
5 | P30 l 000 | 250 0.08 1030 3 0.2 | 1.92
4 tpso | 1000 1170 0.08 1030 3 9.6 | 1.72
5 [P0 | 000 | 500 0.08 1030 0.5 Lz | 311
6 | P30 . 1000 1 500 0,08 1030 | 1 52 | 2,87
7 130 1000 | 500 0.08 1030 2 | 0.2 2.71
8 tp:;o , 1000\ 500 0.08 1030 4 ‘ 5.5 | 2.21
9 P30 | 1000 | 500 0.08 1030 | 7.5 | 20.5 | 1.78
10 | P30 | 1000 500 0.08 930 l 3 2 | 0,60
11 | P30 1000 | 500 0.08 980 l 3 ; g0 ! 149
12 P30 1000 | 500 0.0% 1030 | 3 | 11.3 2.50
13 | P30 f 1000 | 500 0.08 1080 ! 3 ! 19.3 3,31
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Fig. 11 Scanning Eiectron Micrographs of TiN
Layer (Hz/N2=1000/500m//min, Prici, =0.0819,
3hrs)
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