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Wear Characteristics of TiN Coating by Plasma Enhanced CVD

Gun-Song , Hyo-Sok Ahn

Korea Institute of Science and Technology, Tribology Lab.

Abstract — An experimental programme was established to determine the wear behaviour of TiN
coatings of thickness 1 #m and 3 sm. by PECVD with the variation of applied load, sliding velocity
and sliding distance. It was shown that oxidation of transferred metal as sliding speed increased
formed oxide film so that it contributed in decreasing the wear rate. With the roller-on-disc tribo-
meter employed, the wear rate of the roller specimen was decreased with the increase in sliding
distance due to the reduction in effective contact pressure.

Finally, the severe cracks concentrated at the trailing edge of contact surface were explained in
terms of high tensile stress prevailing at the trailing edge of the contact and were identified as a
dominant wear mechanism as well as the strong local welding between coating layer and the counter
surface, leading to the debonding of the coating layer.
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Fig. 1. Schematic diagram of Reaction Chamber.
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Photo. 1. Scanning electron micrographs for the determination of coating film thickness(a), and surface

morpho logy(b).

Table. 1 Surface Roughness of each Specimen

Specimen | roller (. #) |TiN 1pm|TiN 3.m| disc
Roughness 0.023 0.035 0.062 | 0,38
Ra (¢ m)

Table. 2 Mechanical Properties of each Specimen

Specimen
TiN 1 #m TiN 3 #m
Hardness Hv (Kg/mm_’) 1,372 1,970
Adhesion Force (N) 21.93 48.01
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Fig. 2. X-ray diffraction results of the TiN depo-
sited on AISI 53100 steel.
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Fig. 5. Schematic diagrams of roller and disc.

Table. 3 Chemical Compositions of Roller and Disc

Lompaitin Ly L [ si | s | e |Fe
Specimen
Rler |08 025 [0.05 [0z (0025 130 |hal
—1.10{ ~0.45 —0.35 ~1.60
Disc 095 105 [0.05 [0.5 |0.05 |1.30 |ba
-L10 0% -1e] |
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