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Abstract
Metanawin T.!, Setasuwon P.2 and Sombatsompop N.!
Diamond film growth with modification properties of adhesion

between substrate and diamond film
Songklanakarin J. Sci. Technol., 2004, 26(2) : 259-268

Diamond film growth was studied using chemical vapor deposition (CVD). A special equipment was
build in-house, employing a welding torch, and substrate holder with a water-cooling system. Acetylene and
oxygen were used as combustion gases and the substrate was tungsten carbide cobalt. It was found that
surface treatments, such as diamond powder scratching or acid etching, increase the adhesion and prevent
the film peel-off. Diamond powder scratching and combined diamond powder scratching with acid etching
gave the similar diamond film structure with small grain and slightly rough surface. The diamond film
obtained with both treatments has high adhesion and can withstand internal stress better than ones obtained
by untreated surface or acid etching alone. It was also found that higher substrate temperature produced
smoother surface and more uniform diamond grain.

Key words : diamond film, WC-Co, CVD, combustion flame
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Figure 2. a Raman Spectrum on surface substrate under breakaway diamond film at one
position: diamond peak and DLC peak
b Raman Spectrum on surface substrate under breakaway diamond film at
another position: microcrystalline graphite peak and graphite peak
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Figure 3. a Raman Spectrum on back side of breakaway diamond film at one position:

diamond peak and DLC peak

b Raman Spectrum on back side of breakaway diamond film at another position:
microcrystalline graphite peak and graphite peak

annlavpaniinmsienesiumeslaid wnlxlanuiang
ANnENL e biiinndaaanidena (Murakawa
and Takeuchi, 1995) @9 sta3enfng 2 3aesld
S nmT, SuBeRasii

2. wavesgmvniivesgIusesfidinanaanymzyesilan

LNYI

3

= @ ca e P a
NIINANDIANTWINIT ﬁLﬂiqzﬂW@NLW%iﬂamﬁﬂmN
q

gmIag i Wafnedniwavasgmunluasgiv



Songklanakarin J. Sci. Technol.
Vol. 26 No.2 Mar.-Apr. 2004

Diamond film growth with modification properties
266

Metanawin, T., et al.

18pm

opeaas

4(c)

Figure 4. a Microstructure of diamond crystal on the substrate surface at etching time 180

second

b Microstructure of diamond crystal on the substrate surface at scratch treatment
with 1 micron diamond powder using 60 seconds

¢ Microstructure of diamond crystal on the substrate surface at etching time 180
second and after scratch treatment with 1 micron diamond powder for 60 seconds
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Figure 5. a Microstructure of diamond crystal grown on substrate at low temperature 650°C
b Microstructure of diamond crystal grown on substrate at high temperature 800°C
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