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The diamond-like carbon (DLC) films were prepared from methane, benzene and toluene by thermal electron exited
plasma CVD method. Micro-laser Raman analysis of three films showed atypical spectrum of DLC film. The hardness and
hydrogen content of the film were 11-25 GPaand 23-29 at [ , respectively. The tribological properties of three DLC films
were investigated using a scratch tester, a Bowden-Leben type friction tester and a ball-on-disk type reciprocating friction
tester. The effects of raw materials on the tribological properties were confirmed. The difference in tribological properties
of these three films seems to be related with their hardness. That is, the friction coefficient of the DLC film with low hard-
ness was lower than that of the film with high hardness. On the other hand, when the hardness was increased, the specific
wear rate of the DL C films appeared to decrease. The transferred films formed on mating material surfaces are supposed to

play significant rolesin the tribological properties of the DLC films.
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Tablel. Deposition conditions and mechanical properties.
M-DLC B-DLC T-DLC

Source Gas CHa CeHe CrHs
Bias Voltage (V) DC, -1500
Deposition time (min) 90

Substrate Si wafer (100)
Thickness (nm) 300 450 500
Hardness (GPa) 11 25 25
Content of Hydrogen (at. [0 ) 29 23 24
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Fig. 1. Raman spectra of DLC films deposited using differ-
ent source gas.
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Fig. 2. AFM observations of scratched surfaces on DLC films.
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Fig. 3. Friction coefficient of DLC films using a Bowden-
Leben type friction tester.
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Fig. 4. Friction coefficient and specific wear rate of DLC
films using a ball-on-disk type reciprocating tester.

—y
o
[e]

Specific wear rate (mm®/Nm)

gboooooooboobobobobooooogooDo
ooo0obOooooooobobooMm-DLCOODO
0000000000 O00DO0O0O000DO Fig 60O
ooobooboooooobOoooooobogbLconO
gboooooooboobobobobooooogooDo
ooooobpLcOUbOOoOobDOoOobOobObOOoDOoOoDO
gboooooooboobobobobooooogooDo
gboooooobooboboboboooooooobo
gboooooooboobobobobooooogooDo
gboooooobooboboboboooooooobo
gbooooooooobooboon
goooogoooobLcoboooooobobooooDo
gboooooooboobobobobooooogooDo
pLCcOM-DLCOODDOOOODOOOOODOODODOD
gobooo0obLcoboooboobooobbbooo
gboooooobooboboboboooooooobo
gboooomobooboobooooboobooboobooo
ooooooooooooobooobooOgn peal B-
DLCODODO T-DLCOODODOOOODOOOOoooODOO



236

oo00 0250 040 020040

M-DLC B-DLC T-DLC
-
-
<C
m
o
o
<
<
[%2]
-}
[72]
o
-
]
L. 0 0 0
€ i S
B : W :
< —50 ~ -50 Z -50
§ ;Z g T-DLC
M-DLC © B-DLC o -
0O -100 - o -
0 45 90 135 180 e 1000 45 90 135 180 1OGO 45 90 135 180
Distance ( m) Distance (u m) Distance (u m)

Fig. 5. Worn surface of SUS 440 C ball and DLC films.
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Fig. 6. Micro-laser Raman spectra of transferred materials
on SUS 440 C ball.
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