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Effect of various surface treatments on diamond films
deposited on WC 6% Co
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Abstract: The diamond films were deposited on the cemented WC-6% Co with different surface pretreatments via hot

filament chemical vapor deposition. T he surface morphology, texture and adhesion of the diamond films were investigated

by means of scanning electron microscope, X-ray diffractometer and Rockwell hardness tester. T he results show that one

and two-step chemical etching pretreatments can effectively reduce the content of cobalt on the surface of WC substrate.

Comparing with different etching technology, firstly using Murakami reagent for 30 min, then an H,S04: H,0,= 317

( volume ratio) solution for 30 s, the diamond nucleation density is greatly increased, resulting in a good adhesion between

diamond film and the substrate.
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Table 1 Parameters of thin film deposition

Chamber Flow of Filament
pressure gases temperature
5 H2(99.99%) CH4(99.999% ) 2 100~
3.77% 10" Pa 3, . 3, . %
30 em”/ min 1 em”/ min 2200 C
Substrate Electric Filament Duration of
temperature current substrate distance  deposition
650~ 700 C 50 A 8 mm 7h
Filament

[
S N s

— Spring

K1 T2 BT 2258
Fig. 1 Structure of filaments used in CVD
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Fig. 2 SEM images of WC

substrates under different

pretreatment conditions

Treat 1;

I'veat 213 (d) Freat 22;
I'rear 23

Untreaty (h)



2004 43 H

. 432 . o E A R R
[ Hardness
678
ETR FS]-’{ 478
[JCobalt
3.92%
, 2.17%
; 1.15% 0.82%
0

Untreat  Treat 1 Treat 21 Treat 22 Treat 23

B3 ANIR] T4k 2 5 2 A3 T )
R AR L AR AL

Fig. 3 Surface hardness and cobalt content of
WC substrates after various pretreatments
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Fig. 6 XRD spectra of deposited diamond films

under different pretreatment conditions
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Fig.7 SEM images of indentation crack morphology for
diamond coating under different pretreated substrates
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