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Effects of Composition on the Wear Characteristics of Ti(C, N) Films
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Abstract Hard Ti(C, N) layers of various compositions were coated on ASP30 tool steel employing a
reactive HCD ion plating technique. The effect of film composition on the wear characteristics were in-
vestigated in lights of hardness, adhesion and wear mechanism. With an increase in the amount of non—
metallic component(N, C), the hardness of films increased, but the increase in carbon content resulted in
poor adhesion. Within the concentration range of ([C+N]/Ti)1), these trends became more clear than
in the concentration below stoichiometry. Therefore, the wear resistance could be maximized when the
film is deposited with the concentration of ([C+N]/Ti)1) for high microhardness and, at the same time,
with the low carbon contents not to wear out in adhesive mode.
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Table 1. Chemical Composition of ASP30 Steel
Substrate. (wt% )

q4¥ | C Cr (Mo | W |V | Co| Fe
e | 13|42 5064|3185 hal

Table 2. Operational Conditions for Ti(C, N)
Ion Plating.

Conditions
Ve s 27V

EBH Poon 2 0.04~0.05Pa
Time : 15min

Van - =300V

Ve + 38V

Puox + 0.05~0.06Pa
T : 5min

Process

Ion etching

Time ! S5min
P\, 1 1000Pa

Ve s 41V

Lo ¢ 300mA

Puok + 0.2~0.3Pa

P.. : 833Pa, 1000Pa,
1833Pa

Pone/Py 1 0/1~1/0

Time : 70min

TiN/Ti interlayer coating|

Ti(C, N) coating
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Fig. 1. Effects of concentration on the microhardness
of Ti(C, N) films.
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Fig. 2. Typical XRD pattern of ion plated Ti(C, N) film
in this study.
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Fig. 3. Effects of concentration on the critical loads of
Ti(C, N) films during scratch tests.

Fig. 4. SEM micrographs and EDS spectrum of wear
traces of Ti(C, N) films : ((C+NI{/Ti)1) and (a! C/[C
+N]1=0.05, (b} 0.736, (c) 0.822, respectively.
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Fig. 5. SEM micrographs of wear traces of Ti(C, N) films : ([C+NJ]/Ti (1) and (8) C/[C+N]=0.391, (b) 0.685,

respectively.
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Fig. 6. Effects of concentration on the weight loss of Ti
(C, N) films during pin-in—disk tests.
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