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Fig. 1 Surface topographies of sample A
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Fig. 2 X-ray diffraction patterns of sample A
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Fig. 3 EDAX analysis of the insert before diamond deposition
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Fig. 4 Diamond coating deposited onto sample A
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Fig. 7 Raman spectra from the center of sample where the coatings had flaked off
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Effects of W Diffusion Barrier Layer for Diamond Coatings
Deposited on WC-Co Substrates

WANG Chuan-Xin'*, WANG Jian-Hua' . MAN Wei-Dong'*,MA Zhi-Bin',
WANG Sheng-Gao' s KANG Zhi-Cheng”

(1. Province Key Laboratory of Plasma Chemical & Advanced Materials
Wuhan Institute of Chemical Technology ,Wuhan 430073 ,China;
2. Institute o f Plasma Physics the Chinese Academy of Sciences ,Hefei 230031 ,China)

Abstract: Two different W interlay/substrate bonding interfaces for the adhesion of diamond film de-

posited on WC-Co substrate were investigated using bias enhancing nucleation method,in microwave

plasma enhanced chemical vapor deposition (MWCVD) device. The results indicate that hydrogen
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plasma decarburization, W interlayer sputtering,recarburization with negative biasing induce chemical
reaction bonding interface formed between the W interlayer and the substrate. Recarburized W inter-
layer in the initial diamond deposition strongly adhere to WC grains on the surface of WC-Co sub-
strate,and consequently improved the adhesion of diamond film on WC-Co substrate. This pretreat-
ment improved the adhesion of diamond film more obvious,compared with sputtering W interlayer di-
rectly on the substrate,in which physical bonding interlayer formed. Carburization with high negative
biasing can improve the roughness of the substrate surface, and consequently improve the effect of
mechanical interlock. The nucleation density was increased by negative biasing and therefore improved
the contact area between the diamond film and the substrate, consequently improved the adhesion of
diamond film on WC-Co substrate.

Key words: diamond coatings;adhesion;cemented carbide; WC diffusion barriers
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