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Annomayusn. B pabome ucciedosano éiusmue OUCNEPCHOCHU UCXOOHBIX nopoukog okcuoa amomunus (AlOz) u
Humpuoa amomunus (AIN) Ha 6vix00 oxcunumpuoa amomunus. Paccmompena 3agucumocmo_obpazosanuss AION

OMm PA3IUYHBIX MeMnepamyp.

Amorphous aluminum oxynitride (AION) possesses ueigproperties of high dielectric strength, high
resistivity, low loss, high decomposition temperafuichemical inertness, and high thermal condugtiviThe
main aim of the current research was to study rifleénce of dispersion of the initial mixture oretiield of
AION.

Aluminum oxynitride (AION) ceramic material is a lio solid solution of aluminum oxynitride. Its
composition accords with the formula of Al (64+x)}38-x)/3 O 32—-x N x , where is a cation vacancy. If the
value of x equals 5, its formula is AD,/Ns, the most stable phase of AION. In view of thesiasting optical,
chemical and mechanical properties, aluminum oxiga@tspinel (AION) has potential applications akigh-
performance structural ceramics and advanced tefsac In addition, it has been processed intoyfulense
transparent material and shows promising mecharaicdl optical properties suitable for use in infdasnd
visible window applications. AION is a solid solui of Al,O; and AIN. AION is a solid solution in the &D; -
AIN pseudo-binary system. Its crystallographic stuwe is cubic spinel, thus its optical properties isotropic.

It is usually manufactured from powder mixturesabfmina and AIN. The previous investigation conelddhat
they-phase (AION) is stable between 60 and 73 mol¥OAfor all temperatures between 1750°C and 2000°C.
(1.2]

One of the main conditions for a more complete lysis of the process is to
acquire as high as possible contact area between ptuticles of raw materials. To achieve the
full density of arrangement, we used alumina micron powder alitiminum nitride nanopowder (composition
1). To compare the effectiveness of micro- and reined powder a mixture of powders of micron alwmin

oxide and nitride was composed. (compositionP2hcessing of optically transparent AION is morHidilt
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than the synthesis of opaque single phase AlONausecthe material must be fully dense, pure, axeldf any
secondary phases. There are several methods fggetnsparent ceramic: simple reaction ofGM and AIN,
carbothermal reduction of AD; , plasma arc synthesis, and self-propagating tegiperature synthesis (SHS).
[3]In our investigation we used the first methodhieth consist of some characteristic stages:
1) Mixing powders (ball milling in alcohol with ZrO balls during 20 min. at the rate of 450
rotations per minute).
2) Drying the powder.( at 60 ° C for 4 hours.)
3) Filling a mold.
4) Pressing a blank to nearly net-shape and ~608teaheoretical density (~20% oversize).
5) Binder burnout.
6) Sintering the blank at high temperature for setereded time (to allow atomic diffusion).
In this research was used Al203 Almatis (made imt@ay), which is present white powder with a badnsity
of 0.996 gm / cc. Determination of the phase contipomsof the starting powders and products synthess
performed on the X-ray diffractometer DRON-3M. Samspof the starting materials previously crushediin
agate mortar to a particle size of 63 microns. Adity to X-ray diffraction analysis, the powder dsis
represented by a single phase Al203 (card numb@1Qe06). The second major component used aluminum
nitride AIN various dispersion. Pour density AINagawas 0.142 gm / cc and 0.776 AIN-micro gm / cc.
According to X-ray analysis, both samples are casedof aluminum nitride single phase AIN.

To study the synthesis of oxynitride phase moldwd iablets with a diameter of 30 mm and a heigl3 04
mm, the used compacting pressure of 7 tons. Poliybatyral is used as the binder component in aowrh
providing sufficient strength of the molded tablef&e first firing is carried out at temperaturdsl@s0 and
1850 ° C and held at maximum temperature for 3 $104at the output of the first stage turned opadus,
strong enough tablets.

Results. During the firing processccurs baking samples accompanied by a change, specifically the size
reduction of the samples. Found that a composttisimtered more rapidly than the composition 2hia case,
at all temperatures firing linear shrinkage of casipon 1 in 3 times more than shrinkage of comjmsi2.

Using of the nanopowder in the composition 1 reslih a more dense samples (Fig. 1).
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Fig. 1. Properties of the fired samples

XRD analysis of the test samples (Fig. 2, 3) shoted, at any temperature of firing there are peakthe

synthesized aluminum oxynitride and aluminum nérid samples of various compositions.
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And with increasing firing temperature intensity thie peaks of aluminum oxynitride Al23027N5
increases, which indicates an increase in the numibis synthesized blends. Found that the usalwhinum
nitride nanopowder promotes the formation Al23027&3ower temperatures, as already at 1750 ° Ghier
main phase of the X-ray is aluminum oxynitridethie case of a mixture of 2 (micron powders alumiraxide

and nitride) at a temperature of 1750 ° C firingradiographs main phase is AIN.
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Fig. 2. Radiographs of samples fired at a tempemtf 1750 ° C
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Fig. 3. Radiographs of samples fired at a tempematf 1850 ° C
Increasing the synthesis temperature to 1850°Cecansntensification of the synthesis of oxynitride the
composition 1 and 2. That way, the work shows ffieiency of the use of powders with different pele sizes

in the process of synthesis of aluminum oxynitride.
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