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CVD diamond coated cutting tools are used for machining of abrasive and hard materials such as
Al-Si alloys and tungsten carbide [1]. The knowledge of the mechanisms governing the
diamond/substrate interfacial strength is crucial in cutting tools design. The most adequate substrate
material for maximizing the adhesion of diamond films is the silicon nitride (SizN4) ceramic that
possesses a thermal expansion coefficient similar to that of diamond. Buchkremer-Hermanns and
co-workers [2] consider the formation of a SiC interlayer between diamond and Si3N4, which may
favour chemical bonding to diamond, although they could not detect it by glazing incidence X-Ray
diffraction. They believed that insufficient detection sensitivity for very thin films, texture effects or
presence of amorphous layers are possible reasons. In the case of TiN substrates, a graded interlayer
of amorphous TiCN of only 8 A was suggested by Contreras, as observed by HRTEM images and
EDS measurements [3]. Due to the difficulty in the detection of such layers, which can be in the
order of a few angstrons, a definite evidence of their nature is yet to be demonstrated.

The present work is devoted to the use of the focused ion beam (FIB) technique for extracting ultra-
thin specimens from CVD diamond coated cutting tools, ready for HRTEM studies of the
diamond/SisNy interface. The use of FIB open a new route for preserving interfaces between
dissimilar materials, which is particularly relevant in the case of extremely hard CVD diamond
coatings. The time spent to the preparation of TEM-ready foil by FIB technique is significantly
lower than the conventional cutting, grinding, polishing and argon ion milling [4], and proved to be
an efficient way to the in-situ preparation of hard materials for HRTEM investigation. As FIB is a
powerful precision etching technique, it has also been used to micromachine 3D-structured diamond
single-crystal devices for optical waveguiding with submicron resolution [5].

Round Si3Ny4 cutting inserts were produced by powder technology and diamond coated in a hot
filament chemical vapour deposition (HFCVD) reactor to a final film thickness of about 30 pum,
according to the conditions established elsewhere [1]. The dual-beam FIB workstation (FEI Nova
Nanolab 600) was used for the HRTEM sample preparation. Opposing trenches (Fig. 1.a) were
milled out leaving approximately 20 pm in length by 40 um in depth, with an average thickness of
1-2 um (Fig. 1.b). The section was then welded to the micro-manipulator, extracted from the sample
(Fig. 1.c), and fixed to a TEM grid post. Final thinning down to ~20nm thickness was done using
low incident angles and low Ga ion current, allowing an optimal preservation of the
diamond/substrate interface as shown in the TEM micrograph (Fig. 1.d). The study of the chemical
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and cristallography nature of the interface will be further performed in a transmission electron
microscopy operating at 300 kV coupled with EDS detector.
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Fig 1. SEM micrographs of milled out trenches (a,b), extraction of diamond/Si3Ny4 section (c).
TEM micrograph of the diamond/Si3;Ny interface preserved by FIB preparation (D).
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