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Effects of radiation distance of hot-filament and
methane concentration on diamond films
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Abstract: Diamond films were deposited on WC-3%Co substrates with different methane volume fraction by hot
filaments chemical vapor deposition (HFCVD). The effects of the radiation distance of hot-filament and methane volume
fraction on the morphology, structure and composition of diamond films grown by HFCVD and the adhesion of such
films to substrate were studied. The surface and cross-section morphology of diamond films were observed by SEM, the
structure of films was investigated using Laser Raman spectrum, and the adhesion of diamond film was characterized by
Rockwell hardness tester. The results show that the content of sp® phase decreases with increasing the methane volume
fraction or the radiation distance of hot-filament, and the species and the content of sp® phases strongly depend on the
methane volume fraction and the radiation distance of hot-filament; the structures and the composition of diamond films
change more remarkably at the hot-filaments radiation distances from 13 to 17 mm than that of from 9 to 13 mm, the
Rockwell indentation test results show that the adhesion of diamond films to WC-3%Co cemented carbide is prominent.
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Table 1 Deposition parameters of diamond thin film

Filament Filament to substrate Substrate Gas pressure/ w(CH,)/ Reaction time/
temperature/'C distance/mm temperature/ ‘C Pa % min
2 200+100 9+1 740~880 4.0x10° 1~5 180

Cooling system

Power system

'
Monitored i
control system| |

Base station

1 RVARERER
Fig.1 Schematic diagram of HFCVD reactor
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Fig.4 Surface morphologies of various areas of sample
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Fig.10 SEM images of the indentation crack morphology for

diamond coating at 1%~5% methane concentration
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