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Preparation of TiN by Chemical Vapor Deposition
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Abstract TiIN was made on a titanium plate by chemical vapor deposition through blowing a mixture of argon and ni-
trogen gas. 6- TiIN was only formed in the range of reaction temperature 1100~1400°C. But below 1100°C, e- TiN
phase was appeared. 8- TiN has a microhardness of 3000 = 300kgnn~* and a lattice parameter of 0.4226um.

The deposition rate was controlled by the surface reaction above the flow rate of 0.7 ¢ /min., Whereas it was con-
trolled by diffusional process below 0.7 ¢ /min. It was apparent that the reaction mechanism was changed at 1100C,
that is, below 1100 the activation energy was 67.6kcal/mol whilst above 1100°C, activation energy was 13.9kcal/mol.
In the region of diffusion controlled process, the deposition rate of TiN was proportional to the square root of the total

flow rate.
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Table 1. Chemical analysis of sample. (ppm)
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Composition N C

H Fe | O Ti

Ti Plate <0.03 <0.1

<0.0125

<02 | 018 bal

(8)

(12)
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(1) N, (2) Ar (3) Flowmeter (4) SiO,+ CaCl,

(5) Quartz tube (6) Furnace (7) Copper scrap + Ti scrap
(8) Gas out (9) Pressure guage (10) Vacuum pump (11) Heating element
(12) Temp controller (13) Thermocouple (14) Ti plate

Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Phase diagram of Ti-N".
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Fig 3. X-ray diffraction patterns of nitrided samples at dif-
ferent temperatures. (a) 800°C, 20hr. (b) 900°C, 20hr. (c)
1000°C, 20hr. (d) 1100C, 20hr.
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Fig. 4. Effect of reaction temperature on TiN deposition
(Flow rate 0.51/min)
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Table 2. Vickers microhardness with various load

Photo 1. Optical micrographs of nitrided samples as a func-
tion of reaction time at 1100°C (a) lhr. (b) 2hr. (c) 3hr.
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Photo 2. Layer of nitride material formed from CVD.
(a) 6~ TiN,-x (b) e~ TN (¢} e-TiIN

Photo 3. Microhardness with various load.(15g~ 135g)
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Fig. 5. Effect of total flow rate on the TiN deposttion. (Reac-
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Fig. 6. Diffusion through Nernst’s boundary layer
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