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Effects of Deposition Pressure on Structure and Properties of TiCN Films by
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Abstract: TiCN thin films have great potential applications in cutting tools and moulds. However, their structure and
properties are often influenced by the fabrication methods. In order to investigate the effects of deposition pressure on the
structure and properties of the TiCN films, and to optimize the partial ratio of Ar and N, , several film samples were fab-
ricated by hybrid ion plating on high —speed steel, silicon slice and stainless steel under different deposition pressures
through varying Ar and N, ratio. Phase structure, surface morphology, hardness, friction coefficient and thickness of the
samples were investigated by XRD, SEM, Vicker’s tester, friction and wear tester, and XP -2 profiler, respectively.
Based on the experimental results, the influence of deposition pressure on the structure and mechanical properties of the
films were analyzed and discussed. The results show that the TiCN films have (111) preferential growth direction. The
surface quality of the films is improved by elevated deposition pressure., which is realized by increasing N, partial pressure
and keeping the Ar partial pressure. Micro—hardness of the films firstly increases and then decreases with increasing dep-
osition pressure. The changes of the friction coefficient opposite to the micro—hardness. Deposition rate decreases with
increasing deposition pressure. It is indicated that the deposition pressure has little effects on the surface morphology of

the films.
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Table 1  Deposition parameters of the TiCN films

Parameters Values
Bias power frequency/kHz 40
DC bias/V 100
Arc current/A 60
Arc voltage/V 20

Arc target

Current of sputtering/A
Voltage of sputtering/V
Magnetron sputtered target
Deposition time/min

Duty ratio/ %

Sputtering gas

Reactant gas

Pressures of Ar/Pa

Pressures of N, /Pa

Ti(Pure 99. 9%)
<1
200-300
C(Pure 99.9%)
40
40
Ar(Pure 99.99%)
N, (Pure 99.99%)
0.1

0.2, 0.3, 0.4, 0.5
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Fig. 1 XRD patterns of the TiCN films at different dep-

osition pressures
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Fig. 2 Surface morphologies of the TiCN films at different deposition pressures
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Fig. 3 Microhardness of the TiCN films at different

deposition pressures
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deposition pressures
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