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L arge-area Diamond Deposition and Brazing of the Diamond Films on

Steel Substrates
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Abstract

By introducing methane as a sheath gas and reducing
the pressure to 150 Torr in an RF induction thermal
plasma CV D method, alarge volume of the thermal
plasma was stabilized and elongated into the reactor
chamber where a molybdenum substrate was placed.
This made it possible to deposit diamond films uniformly
on the molybdenum substrates as large as 100 mm in
diameter at a high deposition rate of 20-30 um/h. This
deposition areais the largest one among those of the
diamond films ever deposited by the RF induction
thermal plasma CVD method.

When the films were deposited on mirror-finished
molybdenum substrates by the RF thermal plasma CvVD

method, self-standing diamond films of 30 mm diameter
and about 30 um thick were obtained. The self-standing
diamond-film surface originally on the substrate side was
as smooth as the mirror-finished substrate surface. The
self-standing diamond films were brazed in a vacuum on
steel substrates so that the smooth surfaces of the films
might be the top surfaces of the brazed materials. The
adhesive strength of the brazed diamond film on the steel
substrate was rather high, and the as-brazed diamond
film with a smooth surface had alow friction coefficient
of 0.1 against steel without oil lubrication in an ambient
atmosphere.
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Fig. 1  Relationship between pressure and

temperature in plasma.
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Fig. 2  Schematic view of the RF thermal plasmatorch.
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Table 1 Typica deposition conditions.

Shesath gas Ar: 80SLM
H,: 20SLM
CH,: 08SLM
Plasma gas Ar: 2SLM
Process pressure : 150 Torr
Substrate temperature : 800-950°C
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Fig. 4 SEM images (by tilting 25°) of adiamond film
deposited on a molybdenum substrate of 100
mm diameter (the deposition time was 100 min)
: (a) central region of the film; (b) 20 mm from
the center; (c) 40 mm from the center; (d) edge
of thefilm.
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Fig. 5 Raman spectra of adiamond film deposited on
amolybdenum substrate of 100 mm diameter
(a.u. arbitrary unit): spectrum (a) central
region of the film; spectrum (b) 20 mm from
the center; spectrum (c) 40 mm from the
center; spectrum (d) edge of the film.

Diamond film

Mo,C layer

Molybdenum substrate

i m ; &
61KX 6.21N 5232

Fig. 6  Cross-sectional view of adiamond film on a
molybdenum substrate (the deposition time
was 30 min).
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Brazing process of diamond film on steel
substrate.
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Fig. 9 As-brazed diamond film with a smooth surface
on an SUS 430 substrate as large as 30 mmiin
diameter.
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Fig. 10 SEM image of an as-brazed diamond film on
an SUS 430 substrate.
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Fig. 11 Raman spectra of a self-standing diamond film
and a brazed-diamond film on an SAE O1
steel substrate (a.u. arbitrary unit).
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of the indent; (c) high magnification image of
the right-hand side of (b).
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