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Some diamond deposition experiments on WC-Co alloy and other hard materials by the thermal CVD method were
performed by using Ta filaments with varying filament temperature (7). The deposition behavior and adhesion strength
of the diamond film were investigated. At a lower Tr of 2000°C, scratching and etching of the substrate surfaces were
necessary for diamond film formation on the WC-Co substrate, but at a higher Tt of 2600° C the deposition density and
rate markedly increased and diamond films were obtained without any surface treatment. The film deposited on the SizN4
substrate was excellent in resistance to flaking due to thermal stress compared with the films on the WC-Co,

Ti(C, N)-Mo,C-Ni and Al,O; substrates.

1. Introduction

The thermal CVD (hot-filament) method"? is
an important process for diamond deposition under
low pressures and is expected to be applied in
many industrial fields. Diamond film coating on
hard materials is one of the most significant appli-
cations of this method. Recently, we have used a
Ta(TaC) filament” in this method instead of the
W(WC) filament used in previous studies™*™®.
The use of a Ta(TaC) filament enables us to
increase the filament temperature ( 7;) from 2000°C
to about 3000°C, since TaC has a very high
melting point (about 4000° C) compared with WC
(about 2800°C). At high T;, improvements in the
deposition rate and density would be expected. In
this report,using a Ta filament in the thermal CVD
method, the deposition behavior mainly on WC-
Co is examined in relation to T and the substrate
surface conditions. The adhesion of diamond films
deposited on WC-Co, Ti(C, N)-Mo.C-Ni, ALOs
and Si;N, is also examined.

2. Experimental

Figure 1 shows a schematic view of the diamond
deposition apparatus. Commercial Ta wire with
0.5 mm was used for the filaments. Before the
deposition experiments, the Ta filament was
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Fig. 1. Schematic view of the diamond deposition apparatus.

carburized at 2400°C in H,-5%CH. gas until it
changed to TaC. The conditions for diamond
deposition are listed in Table 1. The substrates
used for deposition are WC-Co, Ti(C, N)-Mo.C-
Ni, ALLO; and Si3;N4. Surface conditions of the
WC-Co substrate were varied in the following
four ways: (a) as polished, (2) etched in HNO; to
remove the Co phase, (3) scratched by diamond
powder, (4) scratched and then etched. The surface
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