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Fig. 7 Analysis results of Raman spectra for
(a) diamond thin film and (b) cemented car-

bide insert surface
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Fig. 9 Cross-sectional microstructures of diamond thin film coated cemented carbide tools
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Interfacial Characterization of Diamond Thin Film Coated
Cemented Carbide Tool

KUANG Tong-Chun LIU Zheng-Yi DAI Ming-Jiang'! ZHOU Ke-Song! WANG De-Zheng!
(Department of Mechanical and Electric Engineering, South China University of Technology
Guangzhou 510641 China)

Y(Guangzhou Insititute of Non-Ferrous Metals  Guangzhou 510651 China)

Abstract

The surface and backside morpologies of diamond thin film as well as the surface morphology
of the cobalt cemented tungsten carbide (YG8) insert after deposited using D. C. plasma jet
CVD method were observed by SEM. The cross- sectional morphology and microstructure of
a CVD diamond thin film grown onto the cemented carbide insert were studied by means of
TEM. Fourier transformated laser Raman spectrometry was also used to characterize the structure
compositions of the diamond thin film deposited and the cemented carbide insert surface after
diamond thin film delaminated. The results show that there exists a thin layer of graphite carbon
(tens of nanometers) at the interface of a diamond thin film coated cemented carbide insert. It
has been seen, However, that diamond particles can be grown directly onto WC crystals at partial
zones. Typical cross-sectional morphology of a diamond thin film coated cemented carbide insert
formed on the basis of pertreatment processes such as chemically cobalt-removed and plasmaetching
decarbonized treatments is as follows: diamond thin film; graphite carbon thin layer; small WC

grains layer, retained decarbonized layer (W and 7 phases); YG8 cemented carbide substrate.

Key words diamond thin film, cemented carbide, interface, cross-sectional morphology



