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Abstract 178941

Diamond film coating on metal substrate in fabrication of dental burs

In this research there are three parts of the important basié research aspects,
which are the keys to success in fabricating a real dental bur.

The first part is the study of the interface layer between the metal substrate and
the diamond thin film to improve the adhesion between them. As molybdenum was
planned to be an intermediate coat, the experiments were performed to determine the
condition that could achieve the molybdenum film thickness of a few angstroms and the
homogeneity of the film. The film coating proceeded on glass subétrates using direct
current sputtering deposition.

The second part is the determination of the composition of the metal substrate
that is to be used as a core of dental bur. The samples were prepared from high-speed
steel in the form of a rectangular plate and x-ray fluorescence (XRF) was used to
characterise the samples. Ca, V, Cr, Fe, W, and Mo were found as compositional
elements of the high-speed steel sample used in this study.

The third part is coating carbon films on high-speed steel using microwave
plasma chemical vapour deposition (MWP-CVD) and alternating current (AC), 50 Hertz
sputtering methods. Two gas mixtures were used as the deposition conditions. One was
a mixture of CH, and H,, and the other was CH, and Ar mixture. The effects of
substrate surface scratched with diamond powder, substrate bias, flow rate ratios of
CH,4 and H,, and flow rate ratios of CH, and Ar on the film growth were investigated.
The film structure and chemical bonding were characterized by x-ray diffraction (XRD)
and Raman spectroscopy respectively. The hardness of the films was obtained using
Vickers hardness test. The surfaces and cross sections of the films were investigated
using scanning electron microscopy (SEM). It was found that hexagonal diamond film
was obtained on the scratched substrate, at bias —70V and —150V. Additionally, at bias
-190V, a mixture of hexagonal diamond and diamond-like carbon (DLC) was found. The
DLC and graphite films were obtained on the un-scratched substrate with no bias
voltage. When coating the carbon films on un-scratched substrate at bias ~150V, in CH,
and Ar rﬁixture, and with plasma heat treatment as the pre-treatment in H, plasma
conditions, the nano-size DLC particles were found on the substrate. Diamond and DLC
films on coated substrates using negative bias voltage have higher Vickers Hardness
values than that on uncoated substrates. The highest hardness value of 23.8 GPa was
found on the film having grain size about 550 nm deposited at a bias voltage of —150

volit.





