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Nano-diamond films high-speed and high-quality deposited
by using DC arc plasma jet CVD

XIANG Bing-kun'?, ZUO Dun-wen?, LI Duo-sheng’, CHENG Rong -fa’
(1.Jiangsu Key Laboratory of precision & micro -fabrication of Nanjing University of Aeronautics
and Astronautics , Nanjing 210016, China ;2. College of Mechanical and Electrical Engineering ,Nanjing
University of Aeronautics and Astronautics ,Nanjing 210016, China )

Abstract: Nano -diamond films were gown up via the technique of DC Arc Plasma Jet on
Mo spherical substrate of 65mm bottom diameter and 5mm height. Effect of CH 4 concen-
tration on morphology of diamond films was investigated. The grain size and quality of
the samples was characterized with a combination of Raman spectroscopy , atomic force
microscopy (AFM ) and Scanning Electron Microscope (SEM). The results show that the
high quality nano-diamond film can be deposited on Mo spherical substrate by increasing
the CH 4 concentration , the grain sizewas observed to be approximately 4 80 nm and the
mean grain diameter was 27.4 nm by AFM . DC Arc Plasma Jet CVD is very suitable for
high-speed and high-quality deposition of nano-diamond films.
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Table 1 Technology parameters for diamond deposition
TEST Chamber Recycling Input Gas flow rate Substract deposition
Pressure pressure power Ar H2 CH4 temperature time
kPa kPa kw SLM h
1# 5 105 15 5 3 Q05 890 950 6
2# 5 105 15 5 3 Q30 890 950 3
3# 5 105 15 5 3 Q45 890 950 3
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(b) (o : (890
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Fig2 SEM images of sample 1# (a),
2# (b) and 3# (c)
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Fig. 3 AFM'image of 3# nano-diamond film sample
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Fig4 Grain sizedistribution of 3# sample
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