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This research aimed to obtain information about deposition of Diamond-Like
(DLC) films having higher fatigue strength. So that, mechanical and the other properties of DLC
films were investigated. 3 types of cyclic indentation test rigs were developed, second one was
improved to solve some problems of first one, and third one was fabricated to indent with much
higher frequency using the Langevin type ultrasonic transducer.
In the indentation impression generated by the cyclic indentation tests, Raman spectroscopy was
carried out to various locations in the impressions. And intensity ratio of D peak to G peak and G
peaks shift were investigated. As a result, it was found that there are a certain area in that
diagram where damaged films in this area could be evaluated as fine and could be used.
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Table 1 Deposition conditions of DL C films.
Parameter Cr/C interlayer a-C:H
Sputtering power, W, (kW) Cr:1.5—0.0 Cr: 0.0
C:0.0-3.0 C:3.0
Substrate bias voltage, V, (V) -50 0,-50,-100,-150,-200,-300
Gas flow rate, VP (ml/min) Ar: 30
CH; 15
Deposition temperature, 7' (K) 673
Deposition time, 7, (min) 44 | 220
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Fig. 1 Cyclic indentation test rig.
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Table 2 Test conditions of cyclic indentation.

Parameter Value
Workpiece material SCM415
Workpiece size , mm 40x20x 6.0
Substrate bias voltage , V 0,-200
Indenter material Si.N,
Indenter size , mm S¢ 10
Indentation load , N 117,108
Maximum Hertzian contact pressure , GPa | approx.2.5,2.3
Rotation speed , min’' 120
Number of indentation 3000 - 15000
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Fig. 2 Changesin I(D)/I(G) and profile in the indentation impressions on DLC films
using coil spring of 3 N/m.

=

Ave. as-deposited
S e 4-3000-0-1
Min. as-deposited 4 4-10000-0-1
= 4-15000-0-1
€ 4-3000-0-1-profile
< | —4-10000-0-1-profilg
|2 %'_ —— 4-15000-0-1-profilg
10

1(D)/1(G)

o
8y

—0

Dlstance , pm

Fig. 3 Changesin I(D)/I(G) and profile in the indentation impressions on DLC films
using coil spring of 4 N/m.
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Fig. 4 Classification of grade 1 and other grades of Raman results between 1(D)/I(G) and
FWHM(G) of DLC films and proposal of “safety zone”.
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