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Abstract 

ln this paper I intend to show the problems connected with the development of materials in the 
material engineering. The materials are traditionally devided in three basic groups: the metals, the 
ceramics and the polymers. This conventional classification has the origin in the type of interatomic 
bonds, which is determining the final properties of given materials. 
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The progressive group of materials is formed by composites, based on the connection of two 
or more materials leading to the unconventional final properties. The final properties depend on the 
properties of the individua! components and on their volume participation, geometry and their 
interaction. To reach the very high Jeve! of such properties is conditioned by the research and 
development in the material characteristics and in the new material technologies. 

From the ceramic materials, such as the ShN4, SiC, partially stabilized Zr02, A}zO3, BN, etc., 
some of them may be taken as the base of the qualified increment of their fracture toughness. The 
partially stabilized ZrO2 contains as the stabilizer of high temperature phase the additions of Y 203 or, 
MgO, respectively. In the material then operates the stress induced phase transformation oftetragonal 
phase Zr02 to monoclinic and at the same time of the increment of the specific volume by roughly 4 
per cent. This is resulting in the decrease of stress level at the crack tip and this way in the reduction 
of the brittleness. E. g. by the composite of type Al2O3 + Zr02 + Y 203 the major increase of fracture 
toughness may be reached. 

The most of the mentioned types of the ceramíc materials have the perspective of broader 
application in the automotive industry and in the power engineering. E. g. the corundum ceramics 
[Al2O3] is excellently biocompatible and chemically resistant. From these reasons is this material 
used for implantation purposes in human medicine and at dental applications. 

Quite important spectrum of properties is presented by the process of the rapid solidification. 
At the cooling of the metal melt by the cooling rate of 105 K/s, and higher, it is possible to obtain the 
new material variant. The base characteristic which could be reached by the process is the formation 
of broad regions of solid solutions, and possibly the very fine precipitation of homogenously 
distributed secondary phases in the basic matrix. 

Also the forma ti on of non-equilibrium crystal components in the microstructure is possible. At 
the highest cooling rates and at the suitable chemical composition ofthe material the amorphous state 
can be reached. The rapid solidification is suitable to the preparation of material in the form of very 
fine microscopic particles, cooled by the intensive gas flow. Very rapid cooling on the rotating 
cylinder is leading to the origin ofthin amorphous bands. 

The above mentioned products can in the majority of cases serve as the as-received material 
for the further treatment. The manufacture of the rapid solidified microcrystalline powders and the 
amorphous materials may present only the first stage of further processing. At the present time there 
is for the disposition the scale of chemical compositions of amorphous materials for various use. In 
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