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Diamond film is expected to be useful as a tool for the cutting of ceramic materials. This paper describes the deposition of
diamond film on a sintered diamond surface using the microwave plasma CVD method and the application of this film to
a cutting tool. The results are summarized as follows; first, on a methane concentration of 1% and substrate temperature
of 850°C are the best conditions under which to obtain good diamond film on a sintered diamond surface. The diamond
film grows even on the part occupied by the matrix and the entire surface is completely covered with diamond film.
Secondly, the sintered diamond cutting tool on which the diamond film is deposited does not wear at all on the flank face
or the rake face on the cutting of hot-pressed sintered alumina. This result shows that cutting tools covered with diamond

film are useful for cutting ceramic materials.

1. Introduction

Since diamond growth by gas-phase synthesis
under low pressure was first performed by
Derjaguin et al.” in 1956, research on the gas
phase synthesis of diamond has progressed rapidly.
Recently, studies on the methods of applying those
gas-phase synthesized diamonds to industrial mate-
rials have begun. Especially, diamond film is antici-
pated to be suitable as a cutting tool”. This film,
deposited on a tungsten or cemented carbide
surface, is expected to greatly improve its abrasion
resistance ability. However, problems still exist in
its union with the substrate. In this paper, the
suitability of diamond film deposited on a sintered
diamond surface as a tool is examined.

2. Deposition system and conditions

The deposition of diamond film on sintered
diamond was performed by using the microwave
plasma chemical vapor deposition (CVD) method”.
The apparatus is illustrated in Fig. 1. Substrate
temperature is an important factor in the diamond
deposition. The substrate temperature varies ac-
cording to the microwave output, and 270W elicits
a temperature of 850°C, at which nicely-shaped
diamond film is deposited. The deposition condi-

tions are shown in Table 1.

Cobalt or silicon carbide was used as the matrix
of the sintered diamond. Figure 2 shows an SEM
microphotograph of diamond film deposited on
a sintered diamond surface which includes cobalt
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Fig. 1. Schematic illustration of the diamond film depositing
apparatus.

Table 1. Diamond film deposition conditions

Reaction gas H,+CH,
Methane concentration 1%, 3%
Substrate temperature 850°C

Gas pressure 30 Torr
Gas flow rate 100 SCCM
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