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ABSTRACT

Titanium was deposited onto AISI-430 stainless steel by chemical vapor deposition from Til, and H,

gas mixture, Effects of temperature, flow rate of the gas, and Til, partial pressure on the deposition
rate were thoroughly investigated.

The deposition rate of Ti was found to be constant at the given temperature and was increased
with increasing temperature. The rate is controlled by surface reaction at the flow rate of gas higher
than 500 ml/min, whereas at the flow rate lower than that by diffusional process.

It is also interesting to note that the reaction mechanism changes at 1050°C,at temperatures lower
than 1050T the activation energy is 56.9 Kcal/mol, whilst at temperatures higher than that is 8.3
Kcal/mol.

1.4 &2
Balo} gelstaty A4S g7l ATt wol
S (CVD)H 2 249 3ol §4 352 Agdn Yoty £4 Tio d8F o) A A
sty oz WEAIE yyo FoHor dy T+ Van Arkel” o] Ti9] A 2§ $l3lod 44 g}
TS et AdRed, 195003 ol Kesler” 9} Pidegeon 5% '
statFabg o]l Hg 449 AL 1893 WCLi & of oj3led o] o]Ed o2 wAset 2§ uo
T4£E YA A L geplEol HEA DY AT FaH dFAAs wEH L glon oup ¥
AAZ B e WS sglch HAodle WC~ 21 Zxaol gl dA77ds}Eo) vhol g s n glopy,
Co £ A Ao TING TiCEE H5AA Za3bg 4 5o e A+ Si, B5Y AAAHE




FEIdAe] A18d

A1% 1985

b Weol ol hsled Wi sl w) ok PLE. Gr-
T AHE

L

uber'” 59 Langmuir Hinshelwood Model
ste{ Boron 2 a4 skl ot e el
of &E™ ApRg3ld Ti

& Z k4] ) XL

Z g 2
) ’}*\—*—a

Stainless 4ol TiCl, &
= A3 8 3 AR Fses
choll # ol & dhr] 4 d19b-3(overall reaction)

LA
sl ol Aul ek stk

o
&
=5

£ AHE3d Tig stain-
Zul] 21E ZabzAo| TiZahE vl

243 Fdstn 2 937 FE Ticl,

2. 4 g 4y

B AgolA AR A1 H 2 AISI430 stainless %
olu} L &4 & Tableld #e}f,

AlH el 27047 15 % 15 % 0.5mm & eme v paper
(#1200) 2+ Al O,ivkale] 42 ofnldt £ alco
hol 2 ezl et Aol ZA2g &£ F2atddo
A st et

L ogel AEY TIZRGHE
FHAE 24 3%E 3 59
24502 thFo] Aceh

FA FAASL vkx Ald, FEA, Tl Va-

Table 1. Chemical Composition of Specimen

TYPE C S

P Mn Cr Ni Mo

AISI430 0.12 0.03

0.04 1.00 18.0 8.0 bal

1. flowmeter 2. safety bottle
3. pyrogallic acid 4. H,50,

5. silica gel 6. vaporizer
7. Tit (s) 8. sand

9. heater 10. thermometer

11. heating coil 12. thermocouple
13. reaction furnace 14. reaction tube
15. sample 16. distilled water

Fig. 1. Schemotic diagram of CVD apparatus.
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Table2, Deposition Condition

Time Flow Temp Prue Pa,
NO. (min) ()i (c) (atm) (atm)
1 0 -60 500 900 - 1200 0.032 0.968
2 60 100 - 1000 1050 0.032 0.968
3 60 500 900 — 1200 0.032 0.968
4 50 700 1050 0.01-0.04 0.99-0.96
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Fig. 2 Effect of temperature on the titanium deposi-
tion. (P4 - 0.032 atm., H, flow rate 500

ml/min)

H& 55} H, %39 AFSol v od o
A3E Fig 4ol Jepiglet, ol2dk 42 Boron
9 #&F A ol TiCl, 3 AHE8 Tig g5
A7 A 30 d7st Ze A%E Hebn
ek, o] Aoz e FF3o] 500ml/min7t  He
7 E FAukgo| sadAol g8 AuiHz, 2
olAddafy Friut-gol & AW L olsjdd,
A H,%%ol 500ml/min°ld}el A EHAZ
< w371 A S Aol 2l o} Fof Aok 7}A
A4 ERAGl 3 gAY BEF
A4&E Wor th3F o]l EAE 4 lebv.
W= MyA Jpreererserermssesenessenmasessanacacanens (1)
g7l Wt FAEE, me FHLY mol D F
A% mold, My 49 B, AE T3
A, ot FA7AY fluxE de|get ola S

1-5 J L v v L v T T LJ -
—
S
<
o~
£
O
~
o o
?1-0 - ° 01
S®
B
O
c
:g
g osk © -
o /
Q [+
A A ' A A 'l 1 ' 1

200 400 600 800 1000
H, flow rate (mt/ min)

Fig. 3 Effect of H, flow rate on the deposition rate.
(Pryue . 0.032 atm., Temp. : 1050 T

Time . 60 min.)
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Fig. 4 Plot of the deposition rate with respect to the
square root of H, flow rate.
(Pryua - 0.032 atm., Temp. : 1050 C

Time . 60 min.)
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Fig.5 Arrhenius plot of Fig. 2
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Fig. 6 Optical micrograph (a), and scanning electron micrograph (b)of Ti film deposited. {Pruc - 0.032

atm., Temp. . 1050T, Time : 60 min. ,
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