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Abstract

The aim of the work is create diamond composite material with elevated operating
indications to be used in various fields of industry. The presented work aims to find new
efficient metal binders and there effective usage for sintering diamond composite materials.

Research was carried out and corresponding technology stated for the composites
where the main component is a large sized, high quality diamond mono-crystals. The
mentioned types of diamond composites are produced to be used in extreme conditions,
accordingly rigid requirements are placed upon them.

The metal components of the planned compositions with various chemical
consistency, structure, phase compositions and correspondingly physical-mechanical
characteristic where used to fabricate the diamond composite materials. Presented work will
by al means make moderate contribution in search of new systems of binders for diamond-
composite materials and to overcome the technological difficulties occurring in the course of
diamond application. There are presented some technological aspects of production diamond
composite materials on the basis of metal binders by method of hot isostatic pressing.Some
technical solutions are elaborated which enable to increase the sintering process technol ogical
effectiveness of diamond composite materials with specified geometrical dimensions. There
were studies and investigated different constituency alloys of Cu-Sn, Cu-Sn-Ni, Co-Sn and
Co-Sn-Ni system sintered in various P-T-T parameters by method of hot pressing.

For studying of Me-Me systems electro microscopy, X-ray structure, X-ray phase, X-
ray spectra methods of investigation were carried. Investigation of physical-mechanical
properties of sintered metallic system, such as macro and micro hardness, solidity limit on
bending and impact viscosity by means of corresponding methodology was carried out. The
alloys with highest characteristics where used as binders in diamond composite materias
sintering process.

It was studies and reveaed the influence of hBN additives presence in Co-Sn-Ni

system on physical-mechanical characteristics of sinters.Operating characterizes of diamond
composite materials (cutting ability, wear resistance) on the operation of concrete and
reinforced concrete drilling process were studied on the test stands. The experimental date
stated that diamond composite materials based on systems Co-Sn-Ni and Co-Sn-Ni-hBN
have exploitation index 30-40% higher than that some anal ogies.
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