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Effect of Substrate Temperature on Diamond Film on Boronized WC—6%Co Substrate
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Abstract: The diamond film was deposited on a boronized WC—6%Co substrate via hot filament chemical vapor deposition.
The surface morphology, composition and adhesion of the diamond film were investigated by means of field emission
scanning electron microscope (FESEM), X-ray diffractometer (XRD) and Rockwell hardness tester, respectively. The results
showed that a cobalt boride layer was formed on the surface at 950 . The layer can effectively reduce the diffusion of Co
from substrate to surface during the deposition of diamond films. Comparing with the two-step pretreatment, the boronizing is
much better to improve the adhesion.
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Fig.1 Schematic diagram of the HFCVD reactor
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Tablel The parameters of diamond thin film deposition
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Fig.2 The surface morphology of substrate
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Fig.3 XRD spectra of substrate after boronizing pretreatment

AT ERE R A AR TR S Co BERAL ]I
SAFAETRBMARALIR, BB R SRATAZER, &
HENE — HAE RS B Y, IRERIIACAL B e Pk
1T R AL BT 3, TR SR A Ak B

22 AREIBEMREN A ER
221 HBREES T

Bl 4 RS R BRI B (T B W A R pry 3
HES. T=630 CHf, HFLSH, FZHAEBM.
T=700 CHY, ZIRFEAZIG T H, S NIA R0k H R
R, H5EFS /AR BRI, BRI
KEZW. Y4 =770 K, JAEHEWT Y, £
B 4 AAIDMTEEIZE 1 AS(100)T58 7 45 R 5
KL, AT\ AR SR, WERERE SRR 44,
HIRHUI . X4 T=850 B}, SATETEMG, FEEE
{111} {100}, fhkiz RISENSEEE, WM.

Bl 4 S [r] BE AR JBE S 5 I YR A T A5

Fig.4 Surface morphologies of diamond film at different temperatures of substrate
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Fig.5 XRD spectra of deposited diamond films under

different substrate temperature
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Fig.6 SEM images of the indentation crack morphology for diamond film with cobalt boride interlayers under different

ambient pressure

100pm

B 7 kAR AR AR ] X () (b) T5=770 I 600 N 84 F5MIMELEGALEL (o)« (d) 75=700 C600 N Al 1 000

N s 435 e R i SEM R

Fig.7 SEM images of the indentation crack morphology for diamond film with cobalt boride interlayer under different

ambient pressure
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