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Wear Behavior of TIN Coatings Deposited by Plasma Assisted Chemical Vapor Deposition

Chi-Bum In and Soung-Soon Chun
Dept. of Elecironic Materials Engineering, KAIST
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Abstract Wear resistant titanium nitride(TiN) coatings were deposited onto bearing steel (AISI 52100)
by plasma assisted chemical vapor deposition using the gaseous mixtrure of TiCly, N,, H. and Ar. The in-
fluences of the chlorine on the crystallinity. microhardness, adhesion, wear property ol coatings were
studied. It was found that the TiN coatings had an outstanding resistance to wear but the mechanical
properties of the coatings deteriorated with the increase in the chlorine content. From wear test, many

cracks in the trailing edge which was under tensile stress was investigated.
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Fig. 1. Schematic diagram of the experimental ap-
paratus for PACVD of TiN : 1, air operated bel-
3, TiCl,

bubbler; 4, fine metering valve; 5, gas mixing

lows valve, 2, mass flow controller;
box; 6, reaction chamber; 7, heater; 8, automatic
matching network; 9, rf generator; 10, plug

valve; 11, vacuum system.
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Table 1. The deposition condition of TiN by
PACVD.

Deposn ion Tempemtur e( T)

450, 5
~ System Pressure(Torr) | 2
~ Total Gas Flow Rate(scem) [ 200
e,
Gas Inlet Fraction | N‘ 20
(%) IR
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RF Power (W) 30
 Inter-electrode Distance(em) | 5
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Fig. 2. Typical x-ray diffraction patterns of TiN
films at different deposition temperatures. (a) 450
T, (b) 530C.
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(b)

Fig. 3. Scanning electron micrographs of TiN films
at different deposition temperatures. (a) 450°C,
(b) 530°C

Table 2. AES data of TiN films at different deposi

tion temperatures.
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Fig. 4. AES spectra of TiN films at different depo-
sition temperatures. (a) 450°C, (b) 530C.
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Fig. 5. Scratch adhesion test results of TiN films
at different deposition temperatures. (a) 450C,

(b) 530C.
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Fig. 6. The variation of wear scar width as a func-
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films deposited at 450°C, [J ; TiN films deposited
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specimen with TiN films deposited at 530°C. (a)
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