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Thermal conductivity of ceramic materials depenas two main factors: a type of applied ceramic
compound (material component) and microstructure aoffinal product (technological component).
Considering a material component, one can sta#t,hbat transport in a solid phase is mainly rdlate
directed movement of phonon gas, which is respte$ilo conversion of energy. On the other hand;niad
resistance (insulation ability) defines size ofisemce, offered by elements of material structomgards
thermal waves, spreading in this material. Sprepdinthermal waves, as a result of an-harmonicatibn

of atoms in a crystal lattice, is a reason of tt@rnesistanceDefects of crystalline structure, which
constitute a natural obstacle for spreading thartakwaves, are other reasons of thermal resistafics of

all, line defects and point defects, particuldityeign atoms in a crystal lattice, causing disturbance of
periodical order in vibration of atoms, are inclddeto these defects. A scale of this defect imeated with
difference of massesn@ss fluctuations), size of atoms and differences in energy of attamic bonds
(fluctuations of deformation field). An average value of phonons free path can adsebuced, as a result
of dispersion of phonons on grain boundaries, oo spots oninter-phase borders, however it has
significant meaning in a case of materials vaith-crystalline structure. All these factors make a mean way
of phonons be shorter, and in this way they arparsible for an effect of thermal conductivity. Ayipg
these assumptions, creation of a new group of mtervas proposed. These materials would uniteouari
elements, thus providing reduction of the thernmadductivity (shortening of a mean free path of phts),
and related to: obtaining sub-crystalline structutefects of crystalline structure of solid solagoand
production of inter-phase boundaridsitroduce of Al203 is aimed to reduce proneness to produce
transitory phases, just of a production stage ohroee material and this way to even out proneness t
produce transitory phases in long lasting anneaaorglitions in contact with phases rich with aluammand
with aluminum oxide itself. Literature data, contiag materials type Zr9 Y,0; - REO; - Al,Os, are very
poor and they concern mainly eutectic materialetyis CMC, i. e. composites, which directionally
crystallizes on a matrix of ceramic compounds deetic composition. There is not any information on
materials from this group of different phase conipams, especially data on their thermal and ion
conductivity. A scope of studies, carried out in the project, unites knowledge from a typical area of
material engineering and basic mechanisms of tHecoaductivity and ion conductivity. Usage of basic
knowledge from a sphere of physics is proposed]ewthis usage concerns influence of a defective of
lattices of solid solutions on shortening the agera&olume free path of phonons, and this way it esak
phonon waves be dispersed and thermal conducthétylowered (with simultaneous increase in ion
conductivity). Studies of thermal conductivity aloth conductivity will be carried out and they wabncern
the following: ¢ introducing the lattice defectddnsolid solution - Zr(Hf,Ce)O2;  effect of fluation of
mass and deformation field (introducing of raretleaglements); ¢ generating the sub-microcrystalline
structure of high density on grain borders; ¢ gatieg the multi-phase structur@bjective: Evaluation of
possibilities to get new sub-microcrystalline cei@ammaterials (bulk or powders) from
the ZrQ(+CeQ,HfO,) - Y,0;5 - REO3(+Al,05) system with significantly improved thermal aneatical
properties and characterization of these properéies scientific purposes of this project. These¢enms
should exhibit lower thermal lattice conductiviiy, relation to other material, i. e. ZsQirconium oxide,
modified with Y,Os; (8YSZ, which at present is the most effective makef high-temperature insulation
properties). An effect of decrease in thermal catidity will be got by formation of the new type tfie
solid solution of tetragonal Zrpxide with the additive in a form of other oxidgpe HfO, and CeQ of
similar type of a crystal lattice and oxides oferararth elements type KRB Equilibrium multi-phase
materials with an AlD; additive, constitute the second group of worketdosmamic materials since alumina
is not expected to form compounds nor the solidtsni in the tested system. In this case, generaifo
equilibrium inter-phase boundaries will be an &addal factor influencing on lowering the thermal
conductivity. In all cases, initial materials ofosorystalline structure will be used to producefipowder or
bulk materials, what should provide additional retthn of thermal conductivity, as a result of gextiem of

a great number of grain boundaries. Working out rtieerial characteristics, comprising some selected
thermal and electrical properties of new ceramidenias, will bean effect of studies, carried out in
the project. Moreover, these studies will enableet@aluate sub-microcrystalline structure, additiaés
oxides of different types and phase compositiototeer thermal conductivity and electrical propestief
new insulation ceramic materials, what will conggtarea of basic studies. Evaluation of stabititphase
composition and thermal — chemical compatibilitytieése materials will be performed as well, whdt wi
decide on their durabilityT he results should significantly expand of knowledge about plossibilities of
production and properties of new single-and muitge insulation materials with maintaining the sub
microcrystalline structure of the starting matevialt is essential that the combination of expentak
methods and numerical simulations which will be reloterized the insulating capacity of the material
received, will allow for the planning of experimenin order to provide as much information from
a cognitive point of view.



