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THE EFFECT OF ADMIXTURE ON THE PHYSICAL AND MECHANICAL
PROPERTIES OF INSTRUMENT CERAMICS

Gevorkyan E., Morozova O., Rucki M.
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Implementation of modern composite ceramics has significant effect on productivity of cutting tools materials.
Recently, development of a cutting tool alloyed with ZrO,, Al,0; and addition of Cr,O; has been investigated. Despite
of being able to reach a service life of 225 s at a cutting speed of 200 m/min and a feed rate of 0.15 mm/rpm, at higher
cutting speeds, the designed tool failed to operate as well as the wear mechanisms of manufactured cutting tools were not
full investigated.

The purpose of resent study is to determine the effect of ultra-dispersed additives of aluminum nitride on the struc-
ture and physical-mechanical properties of tool ceramics based on chromium oxide, in order to produce tool material
with high performance properties. Composite ceramics were sintered by hot pressing.

Objectives consisting on the investigation of the microstructure of composite materials based on chromium oxide
under hot pressing, determination of the regularities of influence of aluminum nitride additives on the structure and
physical-mechanical properties of tool materials based on the synthesized chromium oxide nanopowder and the
comparison of the quality of the machined surface of the high-strength alloyed steel of the designed tool material with
the best imported analogs.

It was find out, one of the ways to obtain dense goods from chromium oxide is to introduce an admixture of ultra-
dispersed aluminum nitride powder, which actively interacts with oxide and prevents its dissociation.

Such following mode, as pressure of 30 MPa and a hot-pressing time of 810 min when pressing in a vacuum,
leads to formation of the densest samples. As pressure and temperature increase, the relative density increases while po-
rosity decreases accordingly.

Ultra dispersed aluminum nitride powders increase the thermal conductivity of the cutting material, which
leads to the improvement of the quality of the machined surface of tempered steel. The developed tool material can be
used for the fine turning of high-strength steels and cast irons without lubricants and coolants instead of grinding, which
could significantly reduce the cost of machining. In particular, the material would be promising for machining a surfaced
layer of railroad cars’ wheelsets during repair work.

Achievement of greater dispersion of chromium oxide grains and optimization of such modes of sintering as
the rate of increase in temperature with hot pressing, the aging time at the final temperature and the increasing in the
pressure applied to the material should be considered in further investigation.
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