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Effects of deposition parameters on diamond film on
Mo-Re alloy substrate

WANG Jian, YU Zhi-ming, WU Xiao-bin, LIU Qian

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The diamond films were prepared on Mo-40%Re (mole fraction) alloy substrates by hot filament chemical
vapor deposition (HFCVD) in a reactor with a background pressure of 10~ Pa. The interlayer, diamond morphologies and
the purity of the film were investigated by X-ray diffractometer (XRD), field emission scanning electron microscope
(SEM) and Raman spectroscope (Raman), respectively. Meanwhile, the effects of process parameters, such as substrate
temperature, gas composition and reactor pressure, on diamond growth were systematically studied. The results show an
optimal growth condition being substrate temperature ;=750 ‘C, volume fraction of CH; R=3%, reaction pressure p=3.5
kPa. Under this condition, a high quality diamond film is obtained with a liner growth rate of 1 um/h and an obvious (111)
texture.
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Table 1 Deposition technology parameters of diamond coating

Technology parameter Value
Filament temperature/'C 2 100-2 300
Filament substrate distance/mm 8-10
Substrate temperature/ ‘C 550—850
Gas pressure/kPa 1.7-5.5
Total gas flow rate/(cm’*min ") 50
Volume fraction of CHy/% 1-4
Reaction time/min 30
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Fig.1 XRD pattern of CVD diamond films under condition of
6=750 'C, R=3% and p=3.5 kPa
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Fig.2 SEM image(a) and model(b) of cross-section of diamond
films under condition of ;=750 ‘C, R=3% and p=3.5 kPa
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Fig.3 Surface morphologies of diamond films deposited under different substrate temperatures: (a) 550 C; (b) 650 C; (c) 750 C;

(d) 850 C
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Fig.4 Raman spectra of diamond film obtained at different
temperatures
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Fig.5 Change of P; and F,, of diamond films prepared under

different substrate temperatures
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Fig.6 Surface morphologies of diamond films deposited under different methane concentrations: (a) 1%; (b) 2%; (c) 3%; (d) 4%



1420 o E A (8 R R 2011 £ 6 H
—_ 1335 (a) 1337
a 1562
c—3%
d— 4%

1334

1333

1335

1000 1200 1400 1600 1800
Raman shift/cm™

B 7 ANE HGEH B B NI O A 20 i

Fig.7 Raman spectra of diamond films deposited under

different CH,4 concentrations
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Fig.8 Surface morphologies of diamond films prepared under
different deposition pressures: (a) 1.7 kPa; (b) 3.5 kPa; (¢) 5.5
kPa
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