H 215 11
Vol.21 No.11

TEERERFR

The Chinese Journal of Nonferrous Metals

2011 4F 11 A
Nov. 2011

XE4HS: 1004-0609(2011)11-2825-13

AL RETRE R W-C # E BB X
SIRWERFHEERRIF

A L2 AEWL R P REARY xh!

(1. PRI FERIES TR, Kb 410083; 2. thEI R MARGEEF R ALK s, Kb 410083)

B . RIS HORTE W1BCraV i S 1 il W-C # %2 (WCGC), KM #2248 55T
IJW(HFCVD), LLHGERE SN I NS, bR A K ERIA . R RS 7 BB (FE-SEM) . X 4
LRATHT L (XRD)FNOE Hiz 2 Y6 i (Raman) X W-C i I J2 A1 4 WIS BECEEATAS I 3T, TfF 9 A 22 S i R 8 R TR AU
X WCGC 54 NIE BE 5o m) . 45 R0 #2255 5 2 o x4 wERORT WCGC ¥ K¢ ; WCGC i 2
RESAE— A TR G E I N PR Fe ZE NI RUTRUE R S m, 13 3 m e NIA B R, fE3RR IS
B S B NI R

KEEIF: SNIAE; S, e SARTURR RS LR

HESES: TB43 XHERERL: A

Effect of filament radiation length and W-C gradient interlayer on
diamond films deposited on high-speed steel
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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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substrates during reactive sputtering of WCGC
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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)/ .
filament to substrate substrate substrate pressure/ time/
No. current/A  voltage/VV 5 . V(H,) .
top/mm top/’C bottom/°C kPa min
| 61 20.7+0.1 25.2+0.2 875+ 10 490x10 0.5:99.5 7.0 300
I 61 20.7+£0.1 252%0.2 90010 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 Deposition Total gas flow Deposition
. ) . - ) ) V(CH4)/V(H)
temperature/C distance/mm temperature/C pressure/kPa rate/(mL-min™") time/min
2200 + 100 9+2 800 + 20 4+0.13 30 90 0.033
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