Cexknus 3. [lepcrieKTUBHBIE MaTEpHANIbI U TEXHOJIOTHHI

3akiiloueHue

B paGote Obuta mokazaHa BO3MOKHOCTH MOTYYEHUS YAbTPAIUCIEPCHOTO MOPOIIIKA
HUTpUJA ATIOMUHUS TJIa3MOJUHAMUYECKUM METOJOM B CUCTEME, OCHOBAHHOM Ha HCIOb-
3oBanuu KMITY. YcTaHOBIEHO, YTO MPOIEHTHOE COJEPKAHWUE KPHUCTALIUYCCKON (ha3bl
AIN B KOHEYHOM MPOIYKTE cocTamisgeT okoio 50 %, a YacTHIbI, XapaKTepHbIC JJIS JIaH-
HOM (ha3bl, B MOTYYEHHOM MOPOIIKE UMEIOT reKcaroHajabHOE CTPOCHHE U CPedHHE pa3Me-
pel oT 100 no 150 M. B nanbHelem miaHupyeTcs ONTUMHU3UPOBATH PEKUMHBIE Iapa-
METpBHI Mpoliecca CUHTE3a U, TEM CaMbIM, TOBBICUTH BBIXOJl HUTPHUAA aJIFOMUHUS OJTHOBpE-
MEHHO C YMEHBIIEHHEM KOJUYeCTBa MPUMECHBIX (ha3.
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Annomayun. B oannoii pabome paccmompenvi HAHONOPOWIKOG HUKENS U HUXPOMA, NOJYYEHHble
MemoOOM INEKMPUHECKO20 63pblea nposooHuka. Cpaenenvl Muxpogomoepaguu OaHHbIX 00paA3y08, uUx
9HEP2OOUCNEPCUOHHbBLE CNEKMPbL, NO KOMOPbIM COENAH 8bl800 O COCMABE OAHHBIX NOPOWKOS U pamepe dd-
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cmuy. Ilocne cmewusanus OaHHLIX NOPOUIKO8 ¢ DeCCBUHYOBOU GPUMMOLL 8 PA3IUYHBIX COOMHOULEHUAX U
oboicuea 6 paslUYHBIX Cpedax OvlaU NPOAHATUSUPOBAHBL YBEMOBbIE XAPAKMEPUCTNUKY U PABHOMEPHOCHDb
OKPACKU NOTYYEHHBIX 00pa3yos.

Introduction. The prospective of using highly dispersed metal nanopowders as
raw materials for ceramics production was already desribed in some scientific papers [1,2],
although no investigation concerning the application of metallic nanopowders obtained via
electric explosion of the conductor had been carried out because of the lack of studies car-
ried out for this kind of material. In the current work the properties of metal nanopowders
have been studied in case of their interaction with silicon glass-like materials. A compara-
ble analysis of the products’ properties has been made for the samples obtained via calci-
nation in vacuum and open air.

While studying SEM pictures of Ni nanopowder with scaling in 200-300 times, it is
possible to see the agglomerates of different shape and size. With more scaling up to 5500
times, the flocculent condition of the particles becomes obvious, that shows their tendency
to agglomeration. While scaling the pictures up to 25000 times it has been shown that the
size of some nanoparticles was less than 100 nm.

Picture 1 - SEM a) Ni b) NiCr

The energy-dispersive analysis had been used for determination of the element
mass ratio in the nanopowder. For Ni nanopowder these numbers were described as fol-
lows: 85,26 % Ni 14,74% Ni,O3;. XRD analysis also showed pure Ni and Ni,O3 in the
structure of the nanopowder.

The agglomerates in NiCr nanopowder are bigger than in Ni nanopowder. The av-
erage size of those equals is less than 100 nm, also the spherical shape of NiCr particles
has been determined. The XRD has shown pure Cr, Ni and Ni,Os in the structure of the
nanomaterial. ZAF Method Standardless Quantitative Analysis determined element ratio,
which is the following: O — 10,57%, Cr — 20,38 %, Ni — 69, 06 %.

While studying the interaction between the silicon melt and the nanopowders, the
last ones were mixed with the frit in 5:95 ratio, molded by pessing into the tablets and cal-
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cinated at the temperature 940°C. The calcination speed was about 135°C/h. After reaching
the target temperature, nanomaterial was to stay at 940°C for 2 minutes. During the calci-
nation the both samples were melted.

Table 1 - The results of firing

Cioher and Character col- A sample
pher The composition or Firing tem- of the
conditions A, nm .
. of the glaze perature painted
of firing
surface
Dark-grey
NiCr 5% + lead-
C16,vacuum free frit RGB 30.8- 920 551
43.3-25.9
Grey
Ni 5% + lead-
HO,vacuum free frit RGB 31.9- 920 561
38.2-29.9
_ Ni 5% + lead- | Brownish yel-
HB9,air free frit low RGB- 940 586
44,7-39,5-15,8
Greyish brown
. NiCr 5% + lead-
CBloar free frit RGB-44,4- 940 >80
43,8-11,8

Conclusion. These samples depending on a type calcination had various coloring.
For example, the tablets calcinated in an open air had more light and level dyeing of sand

and swamp color. The dyeing of the material calcinated in vacuum was grey with black
point inclusions. Thus we can conclude that this temperature (920 ° C) of calcination in
vacuum promotes preservation of a part of powder, which looks like metal creating unusu-
al shades of dyeing.
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