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ABSTRACT

Titanium Nitride (TiN} was deposited onto the SKH 9 toal steels by chemical vapor deposition (CVD)using
a gaseous mixture of TiCl,, N, and H,. The effects of the deposition temperature and input gas composition
on the deposition rate, microstructure, preferred orientation, microhardness and wear resistance of TilN deposits
were studied.

The experimental results showed that the TiN deposition is thermally activated process with an apparent
activation energy of ahout 27 Kcal/mole in the temperature range between 1200'K and 1400°K. As H,/N, gas
input ratio increased, the deposition rate increased, showed maxirmm at Hy/N, gas input ratio of 1.5 and then
decreased.

Mechanical properties such as microhardness and wear resistance have close relation with the microstructure
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and preferred orientation of TiN deposits. It is suggested that the equiaxed structure with random arientation

increases the microhardness and wear resistance of TilN deposits.
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Fig.1. Variation of the standard gibbs free energy
changes of the formation of titanium nitride as
a function of temperature,
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Fig.2. Variation of the thermodynamic yield of TiN
as a function of Pp,/Px, and temperature in
Ti—Cl—N—-H system.
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Fig.3. Schematic diagram of TiN deposition system.
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Fig.4. Variation of TiN deposit thickness and vickers
microhardness as a function of deposition
time.

{deposition temperature ; 1273K, total flow
rate ; 1300 cc/min., Prg,;5.33 torr, H./N,
input ratio ; 1.5, total pressure ; 400 torr)
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Fig 5. Variation of the deposition rate as a function
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Fig.6. Typical scanning electron micrographs of the surface morphologies and fractured surfaces of TiN at
different deposition temperature.

{gas flow rate, 1500cc/min ; system pressure, 400 torr | Pria,=5.33 torr, H,/MN, input ratio, 1.5.
deposition temperature(a) 1243K, (b) 1273K, (c) 1333K)}
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