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Effect of filament radiation length and W-C gradient interlayer on
diamond films deposited on high-speed steel

WEI Qiu-ping"?, YU Zhi-min', CHEN Zhong', ZHU Xiao-dong', LIU Pei-zhi'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
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Abstract: The diamond films were grown on W18Cr4V high-speed steel substrates by hot filament chemical vapour
deposition methods. A tungsten-carbide gradient coating (WCGC) prepared by reactive sputtering was used as an
intermediate layer on the high-speed steel substrates to minimize the early formation of graphite (and thus the growth of
low quality diamond films) and enhance the diamond film adhesion. The effects of the filament radiation length and
deposition pressure on WCGC interlayer and the nucleation, growth and quality of diamond film were investigated. The
results show that the diamond films make a huge improvement on the nucleation and quality by WCGC interlayer, the
filament radiation length have a very important influence on the phase transformation of WCGC interlayer.
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Table 1 Experimental parameters used for diamond film deposition on steel substrates with WCGC interlayer

. Distance from . . Temperature of Temperature of Deposition  Deposition
Specimen Filament Filament V(CHy)/ i
filament to substrate substrate substrate pressure/ time/
No. current/A  voltage/V 5 . V(Hy) )
top/mm top/C bottom/C kPa min
I 6+1 20.7+0.1 252+0.2 875+ 10 490+10 0.5:99.5 7.0 300
I 6£1 20.7+0.1 252+0.2 900 + 10 570+ 10 0.5:99.5 2.2 300
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Table 2 Experimental parameters used for HFCVD treatment on W-C films

Filament Filament-substrate Substrate

temperature/‘C distance/mm temperature/‘C

Deposition

pressure/kPa

Total gas flow Deposition
V(CH.)/ V(H,)

rate/(mL-min ') time/min

2200+ 100 9+2 800 + 20

4+0.13 30 90 0.033
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