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Abstract

The deposition characteristics of diamond films were investigated for three different substrates: Sy, In-
conel 600 and steel. Diamond films were prepared by microwave plasma CVD method using CH,, H; and O,
as reaction gases. The deposited films were analyzed with SEM, Raman spectroscopy and ellipsometer. For
Si substrate, diamond films were successfully obtained for most of the deposition conditions used in this
study. As the CH, flow rate decreased and the O, flow rate increased, the quality of the film was improved
due to the reduced non-diamond phase in the film. For Inconet 600 substrate, the surface pretreatment
with diamond powders was required to deposit a continuous diamond film. The films deposited at tempera-
tures of 600°C and 700°C had mainly diamond phase, but they were peeled off locally due to the difference
in the thermal expansion coefficient between the substrate and the deposited films. The films deposited at
500°C and 850°C had only the graphitic carbon phase. For steel substrate, all of the films deposited had
only the graphitic carbon phase. We speculated that the formation of diamond nuclei on the steel substrate
was inhibited due to the diffusion of carbon atoms into the steel substrate which has a large amount of car-
bon solubility.
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Table 1. Compositions of Incone! 600 and ASME
SA steel used in this study.

Inconel 600(wt%)

Ni Fe Cr C Mn Si

74.85 8.0 155 0.15 1.0 0.5

Steel(wt%)

Fe Mn Ni Mo Cr C

96.69 1.48 0.91 0.54 0.2 0.18
L

Bourdon gauge Eﬂ%
L IR Magnetron
@ —1> Plasma ball
|| Throttle valve
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Substrate induction
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Fig. 1. Schematic diagram of microwave plasma
CVD apparatus.
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Table 2, Deposition Conditions of diamond film.

Si
Substate Inconel 600
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Microwave Power(W) 1300
Substrate Temperature( C) 500~950
Deposition Pressure(Torr) 40
Deposition Time(Hour) 1.5~14
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Oz 0~ 3
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Fig. 2. Raman spectra of the diamond films depos-
ited on Si at different CH/H, input gas ra-
tios.
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(c) (d)

Fig. 3. Surface morphologies: of the diamond films
deposited on Si at different CH./H; input

gas ratijos .
(a) 0.5%, {b) 1%,
{c) 2%, (d) 3%.
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Fig. 4. Raman spectra of the diamond films depos-
ited on Si at different O, flow rates.
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Fig. 5. Raman spectra of the diamond films depos-
ited on Si at different temperatures.
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Fig. 6. Surface morphologies of the diamond films
deposited at 700°C on Incone! 600
(a) pretreated with diamond powder
(b) without pretreatment.
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Fig. 7. Raman spectra of the diamond films depos-
ited at 700C on Inconel 600 with and with-
out pretreatment.
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Fig. 8. Surface morphologies of the diamond fims
deposited on Inconel 600 at different tem-
peratures : (a) 500°C, {(b) 600C (¢) 700°C
and {(d) 850°C. H, : CH,: O, ratio was 97 . 2
: 1 for (a), (b) and {c), and 985:05: 1
for (d).
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Fig. 9. Raman spectra of diamond films deposited

on inconel 600 at different temperatures. Fig. 11. Surface morphology of the diamond film

deposited on steel at 700°7C.

Fig. 10. SEM micrograph in fow magnification show-
ing the cracking of the diamond film on In-
conel 800 after cooling from the high depo-
sition temperature of 700°C.
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