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ON THE MECHANISM OF STRENGHTENING OF ZIRCONIUM
CERAMICS

Chernetskiy L.V.", Vlasov A.V., Simonov M. Y., Denisova E.I.

Ural Federal University, Yekaterinburg, Russia

An experimental technique for strenghtening ceramic materials based on ZrO, by add-
ing small amounts of nanopowders of similar chemical composition was developed. The
structure of fractured ceramic samples was studied employing scanning electron microsco-

py.

B nocnenHee BpeMst Bce yalle NPUMEHSIOT KEPAMHUKY Ha OCHOBE JTHOKCHIA LUP-
KOHMS B KaUE€CTBE KOHCTPYKIIMOHHBIX MaTepHajioB, B TOM 4YHUCIE, U AETaJIEH OTBET-
CTBEHHOI'O Ha3HA4Y€HHUs. DTO OOYCIOBIEHO LEIbIM PSJOM YHUKAIBHBIX CBOWCTB, IPH-
CYLIMM IIUPKOHUEBOM KEpaMHKe (TeMIIepaTypHasi 1 XUMUYECKasl CTOMKOCTh, OMOCOB-
MECTHUMOCTb U TPUOOJIOTHUECKUE XAPAKTEPUCTUKH ). 3a1a4eil paboThl ObLIO U3yUYEHUE
MEXaHU3Ma YIPOYHEHUsI KEPAMUYECKHUX MAaTE€pHaoB HA OCHOBE AMOKCHIA IUPKOHUS
IIpU MOMOIIX BBEIEHUS HEOOIBIIMX JA00AaBOK HAHOMOPOILIKA, aHAJIOTMYHOIO MO XH-
MUYECKOMY COCTaBY.

B kauecTBe MCXOJHBIX MOPOILIKOB HCMOIb30BAIUCH MAaTEpHAIIbI, IOJyYEHHbIE Ha
kadenpe PMuH OTU YpdY. B ponu marpudHoro ObUT B3SIT MUKPOHHBIM MOPOIIOK
Z1rO,, 4aCTUYHO CTAOUIU3UPOBAHHBIN OKCHUIOM UTTpHs. Monuduimposain ero He-
OONBIIMMU 100aBKaMU HAHOIOPOILKA C TAKUM K€ XMMHUYECKUM COCTaBOM. PaBHO-
MEPHO CMENIaB MUCXOAHbIE KOMIIOHEHTHI, MOIYYHJIN pabouyro MIMXTY, KOTOpY (op-
MOBAJIM METOJIOM Topsuero npeccopanus. CMHTE3 00pa3lioB NMPOBOAMIN B BaKyyMme
npu temneparype 1450°C, naBnenuu npeccoBanus 20 Mlla u Belaep:KKe IPU 3TUX
napamerpax 5 MuHyT. [locie u3mepeHus: mpoyHOCTH 00pa3LOB METOIOM TPEXTOUeU-
HOTO M3ruba, Mpu MOMOIIM CKaHUPYIOIIETo IeKTpoHHOro Mukpockorna SIGMA Carl
Zeiss U3ydalii MUKPOCTPYKTYPY KEPaMUKH.

[Ipennonaranock, 4T0 HAHOYACTHIII 3AMOIHAT CBOOOIHOE MPOCTPAHCTBO MEXKIY
3epHaMH MUKPOHHBIX Pa3MepoB, a 3TO MPUBEIET K YITYUIICHUIO CTPYKTYPhI BCErO Ke-
pamuyeckoro Marepuana. Huxe npeacTtaBieHa CTpyKTypa HU3J0Ma HAHOMOAU(UIIU-
POBaHHOM LIMPKOHUEBOUW KepaMUKHU. M3 pHUCyHKa XOpPOILIO BHUJIHO, YTO KPOME KpH-
CTAJJTUTOB, 00pa30BaHHBIX M3 MUKPOHHOTO IMOPOIIKa MPUCYTCTBYIOT HOBOOOpPa30oBa-
HUSl CIIEYEHHOTO HaHomopolnka. OHHM MMEIOT COBEpLICHHO MHYIO0 GopMy (KaruieoO-
Pa3HyI0) ¥ XapaKTEepHbI pa3mep, 3aMeTHO MeHbIie 100 HM.

Oco0eHHO Ba)KHO, YTO MOJTYYEHHBIE HKCIEPUMEHTAIbHbIE JaHHBIE O MPOYHOCTU
KEPaMUKH COITIACYIOTCS C TEOPUEN MEXKKPUCTAIUIUTHOTO YIIPOYHEHUS.
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— Mag= 7896 KX EHT=1000kv WD= 37mm  Signal A= InLens w

Puc. CprKTypa ns3joma HHpKOHHCBOﬁ KEpaMHKH C JI00aBKOU HaHOIIOpOIIKa
ZI'OQ (C9M)

B pesynbrare npoBeneHHBIX HCCIEI0BaHUIN CTANO SCHO, YTO BHEAPEHUE HEOOIb-
mux a00aBok HaHoMoamdukatopa (1m0 5%) CrmocoOHO MPUBECTH K YBEIMUYEHUIO
MIPOYHOCTH LIMPKOHUEBOU Kepamuku Ha 50%.
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PHONON ENGINEERING OF THERMAL PROPERTIES OF AMORPHOUS
SILICON NANOWIRES

Crismari D.V.", Nika D.L.
Moldova State University, Chisinau, Republic of Moldova

Research has been conducted to determine the quantum states of the vibrational motion
of atoms in amorphous silicon nanowires. The effect of a strong drop in thermal conductivi-
ty is observed in such nanocompounds, explained by size quantization of the phonon spec-
trum due to a disordering of atomic bonds that form quasi-one-dimensional nanostructures.
The investigated nanowires can be used as semiconductor thermoelectric cells to convert
thermal energy into electrical energy.

Cpenu mepcHeKTUBHBIX HAMpPaBICHUM HCCIEAOBaHUNA B COBPEMEHHOW (PHU3MKE
BAXXHYIO POJIb UTPAET M3yUYEeHUE aMOP(PHBIX HAHOCTPYKTYp [1]. DPdekT nmanenus pe-
MIETOYHON TETJIONPOBOAHOCTH B TAaKUX COCAMHEHMSIX MOXKET OBbITh MCIIOJIb30BaH B
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