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TECHNICAL CERAMICS BASED ON ZIRCONIA DIOXIDE

Oxide ceramics are widely used composite materials in technical fields due to
its high mechanical and physical properties. For instance, alumina oxide materials
have been applied as cutting tools for machining high-hardness metal alloys [1-2],
instrumental material for finishing and semi-finishing turning of hardened steels[3],
etc.Ceramics based on zirconia oxide have excellent wear and mechanical properties,
especial Y,0;- stabilized and CeO,- stabilized t - ZrO, ceramics have high stability
and fracture toughness [4].

Zr0O, -Y,03 ceramics can be used as a bulk structural material[5]as well as an
alternative system to metal alloy in bioengineering [6].ZrO,-CeO,-SiC —ceramic has
been used as a material for waterjetnozzles. In was shown, such tubes had high
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durability under abrasive and erosional effectsand can be effective use with unfiltered
water [7].

Mechanical properties of zirconia oxide ceramics directly related to the average
grain size of the initial material, mixing process of particles and sintering regime.

The use of hot pressing for preparation of the zirconia oxide ceramics allow to
cut down sintering temperature and to obtain the ceramic with density closed
totheoretical, whilereducing of grain grown related to the development of the
enhanced properties of the ceramic.Introducing additives lead to reducing of grain
grown during hot pressing [8].

There liability of ceramic materials is a key characteristic of a material of
construction. This factor can be achieved by reducing the spread of product quality
indicators, which can be achieved by reducing the spread of strength. The latter
scatter is closely related to the presence of cracks and pores in the composite
material. The method of hot pressing by direct passing of a current as critical interest,
since molding occurs with a minimum temperature gradien to verthegraphite
crosssection and with out the use of any form of plasticizing additives.

The paper [9] reports on the preparation of ceramics of the composition ZrO2 -
3 mol% Y,0; by a three-step process: preliminary pressing of nanopowders at room
temperature, sintering of prepared compacts in air at temperatures of 1100 - 1300 ° C
for 2 - 6 h and, at the final stage, hot isostatic pressing at temperatures of 1150 - 1350
° C for 2 - 3 hin an argon atmosphere.

Hot pressing is a less energy-intensive and simpler method for preparing
ceramics based on ZrO, in comparison with mentioned above one.

Recently, the nanoceramic material with the composition of ZrO, - 3 mol%
Y,0; with a high density (density ~ 5.92 - 6.08 g / cm?, porosity ~ 3.1 - 0.2%) was
obtained by hot vacuum pressing upon heating by direct current passing through a
graphite mold at a temperature of 1050°C, pressure 45 MPa and holding time 120 s
with uniform distribution of grains 250 - 300 nm in size [10].

Hot pressing ofzirconia oxide ceramicsbydirectcurrenttransmissionis an
effective way of manufacturing of ceramics because of its economical component.
Although it does not demand using of expensive pulse generators, the zirconia oxide
ceramics obtainedby electroconsolidation method represents high mechanical and
physical properties,thatare essential characteristics for technical ceramics.Fabrication
of zirconia oxide ceramicsby hot pressing is anperspective method of the
manufacturing of technical ceramics in accordance with international standards of
quality.
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