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Abstract

In this study, Fabrication of hydrogenated
diamond-like carbon (DLC) films by the physical vapor
deposition (PVD) on the surface of NAK80.Si is doped
and the flow rates of C, H is changed in this process.
Cryogenic process was used for treating the fabrication
of these specimens, we could use this way to increase the

adherence and wear resistance properties of DLC films.

The effects of different treatments are investigated by the
film composition, structure and machine properties.

The result showed that adherence is level HF2 after
the cryogenic treatment of the DLC film, and a better
adherence than the no-cryogenic process of the DLC film
(level HF4). The result showed that the friction
coefficient of wear resistance is 0.05~0.24p after the
cryogenic treatment, and also decrease of friction
coefficient.
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Table 2-1 NAK80 compositional analysis

Wt9% Cc Si Mn Ni Cu Mo Al

NAK80 015 03 15 30 10 03 1.0
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Table 2-2 The parameters of CAE processes

process 1| process 2| process 3
Doping Si
Target Cc
Reaction gas CoHo ~ Hy
Target current(A) 50
Coating temperature(C) 270~300
Chamber pressure(Pa) 0.33~0.35

DC bias(V) -150

Deposition time(min) 50
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Fig. 2-1 Time-temperature cure for cryogenic treatment of

specimens
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Table 2-3 The parameters of wear resistance

Loading 10N

Rotational Speed 200 rpm

Pin Material Carbide -~ Diameter=5.0mm

Revolution Time 60 min

Stop Condition
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Table 2-4 Evaluation of coating adhesion strength from

HF1 to HF6
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Table 3-1 Composition quantity of the coatings by EDS

analysis

Element Atomic%
C 92.55
Si 7.23
Fe 0.23
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Fig. 3-1 EDS mapping diagrams of coated specimens
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Table 3-2 The parameters of Friction Coefficien and

Wear Rate
Specimen Friction Coefficient(p)
S 1.040
1 0.263
2 0.252
3 0.219
CS 0.942
Cl1 0.221
Cc2 0.177
C3 0.111
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Fig. 3-2 Time - Coefficient of friction cure

(a) no-cryogenic treatment (b) cryogenic treatment
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Table 3-3 Adhesion strength of the coatings

Specimen HF level
1 HF4
2 HF2
3 HF2
C1 HF4
C2 HF1
C3 HF2
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