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Effects of CeO, and B co-infiltration pretreatment on the quality of
diamond films deposited on cemented carbide
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: CeO, and B co-infiltration was performed on the surface of YG6(WC-6%Co) cemented carbide firstly, then
diamond films were deposited on the pretreatment WC-6%Co substrate surface through hot filament chemical vapor
deposition method using methane and hydrogen as reactive gases. The micro/nano crystalline diamond films were
obtained by controlling filament power and total reactive gases flow. And the substrates and diamond films were
measured by scanning electron microscopy, X-ray diffraction and Raman spectroscopy. The effects of the normal solid B
infiltration and CeO,-B co-infiltration pretreatment on the phases composition, morphology and adhesion between the
diamond films and substrates were investigated. Compared with normal solid B infiltration, on CeO,-B substrate surface,
residues are less and the diamond films exhibit smoother surface morphology and better adhesion under a loading of
1 000 N. The growth rate of nano-crystalline diamond films is slower than that of micro-crystalline diamond films, but
the adhesion between the nano-crystalline diamond films and substrates is better.
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Table 1 Parameters for precipitating diamond films

Technological parameter Al. B1 A2. B2
Filament temperature/°'C 2 200+100 2 000+100
Filament-substrate distance/mm 9+1 9+1
Substrate temperature/’C 800+20 800+20
Gas pressure/kPa 4.0+0.2 4.0+0.2
Total gas flow/sccm 30 100
V(CH)V(H, ) (3.0£0.2)%  (3.0£0.2)%
Reaction time/min 180 300
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Fig.1 XRD patterns of samples
(a)—As-received YG6;
(b)—Conventional solid state B-infiltrated
(Treatment A) YG6 sample;
(c)—Conventional solid state B and rare earth Co-infiltrated
(Treatment B) YG6 sample;
(d)—Treatment A treated YG6 sample retreated with
two steps acidic-alkaline processing;
(e)—Treatment B treated YG6 sample retreated with two steps

acidic-alkaline processing
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Fig.2 XRD patterns of diamond films deposited on YG6 with
(@) A1, (b) B, (c) A2, (d) B2, respectively
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Fig.3 Morphologies of diamond films precipitated by process
Al (a) and B1 (b)
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Fig.4 Morphologies of diamond films precipitated by process
A2 (a) and B2 (b)
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Fig.6 SEM images of indentation morphology of diamond coatings precipitated with (a) Al, (b) B1, (c) A2, (d) B2
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Fig.7 RAMAN spectra of diamond films grown on YG6 with diffferent precipitation process
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