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{Abstract)

Ti and TiN was deposited onto 430 stainless steel substrate by means of chemical vapor deposition
(CVD) from TiCl,, H; and N, gas mixture.

Effects of temperature, flow rate, time and partial pressure of reacting gas on the dcposition
were investigated.

Results revealed that the deposition rates of Ti and TiN were increased linearly with respect
to reaction time. When the total flow rate was below 500 ml//min. deposition was controlled by
diffusion, while above 500 mi/min., deposition was controlled by the surface reaction, When the
deposition temperature was below 1,100°C, the activation energy for surface reaction controlled

g,\

mechanism was 31.2 Kcal/mole, while the deposition temperature was above 1,107 the activa-
tion energy for diffusion controlled mechanism was 9. 12Kcal/mole.

When titanium nitride was deposited using TiCl,, the deposition rate was controlled by diffusion
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above 1,000°C, whereas bleow 1,000°C, deposition rate controlled by surface reaction. The activa-
tion energy for diffusion was 5.6Kcal/mole, while for surface reaction was 68.2Kcal/mole.
When Til, was used, the deposition rate was found to be two times as great as the case of

TiCl..

The morphology of deposited layer revealed globular type in case of TiCl, gas mixture whereas

in case of Til,, the morphology showed rectangular type deposits.
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Fig. 1. Schematic diagram of CVD apparatus.
I. flowmeter 2. safety bottle 3. pyrogallic acid
4. H,SO0, 5. silical gel 6. vaporizer
7. TiCl, Til, 8. sand 9, heater
10. thermometer 11, heating coil 12. thermocouple
13. reaction furnace 14. reaction tube 15. sample

16. distilled water
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Fig. 2. Eifect of time on the deposited weight
gain at varjous temperature.(Prici,=
0.032 atm., H, flow rate=500m//min. )
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R: Ideal gas constant (/ atm mole™* °K~)

T: System temperature (°K)

X: Distance from the surface of substrate

5: Boundary layer thickness (cm)

W 5 Deposition rate (g sec™)
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Fig. 11. Effect of Til, partial pressure on
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Photo. 2. The morphology of scanning electron
micrograph of depositedTi by using
TiCl (X1, 800
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Photo. 3. The morphelogy of scanning electron
micrograph of deposited Ti by using
Til, (X1, 800)
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