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Mechanical Characteristics of Crystalline Carbon Nitride Films Grown by
Reactive Sputtering
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Abstract

Carbon nitride thin films were deposited by reactive sputtering for the hard coating materials on Si
wafer and tool steels. When the nitrogen content of carbon nitride film on tool steel is 33.4 at%, the
mean hardness and elastic modulus are 4934 GPa and 3072 GPa respectively. The nitrided or
carburised surface acts as the diffusion barrier which shows better adhesion of carbon nitride thin film
on the steel surface. To prevent nitrogen diffusion from the film, the steel substrate can be saturated
by nitrogen forming a FesN layer. The desirable structure at the surface after carburising is
martensite, but sometimes due to high carbon content an proeutectoid FesC structure may form at the

grain boundaries, leaving the overall surface brittle and may cause defects.
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Fig. 1. Schematic diagram of sputtering system
with two opposed targets.
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Fig. 2. TEM photographs of carbon nitride film.
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Fig. 3. Raman spectra of the as grown sample

containing before and after annealing at
600C.
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1 0 115 153.3
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3 33.1 7.09 83.6
4 334 9.34 107.2
5 33.7 8.23 35.4
6 376 8.7 936
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Table 2. Mean hardness and elastic modulus
(tool steel substrate)

Sample N at.% Mean Elastic
No. Hardness(GPa) | Modulus(GPa)
1 0 15.2 166.3
2 255 304 3325
3 33.1 46.00 3836
4 334 49.34 307.2
5 337 48.23 385.4
6 376 48.7 3936
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Fig. 4. Photographs of Rockwell indentation;
(Magnification 80x) (a) untreated

sample, (b) nitrided sample(AISI H13),
(¢) carburised sample(AISI/SAES620, 1
i polishing) and (d) carburised
sample(AISI/SAES620, 3 ym polishing).
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Fig. 5. Wear characteristics of sample (substrate
surface roughness 1 ).
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