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Beryn

JlocmimKeHHsT  MPOBIMHMX 1 JII€NEKTPUYHUX
BJIACTHBOCTEH MarHiTOBIOPSAKOBAHUX JIE€JIEKTPHKIB, O
SIKMX B1IHOCSTBCS (DEepOILIIiHENi, MAa€ BXKIIUBE HAYKOBE 1
NpakTHYHE  3HAYEeHHS, OCKUJIbKH  eNeKTpodi3nyHi
BJIACTHUBOCTI ITUX PCYOBHH TICHO ITOB’ s13aHi 3 iX CKJIAJIOM,
YMOBaMHU MPUTOTYBaHHS 1 MarOTh 3HAYHUH BIUIMB Ha
MPOIICCH  IHTEPKAJALIi-ACIHTepKANIALIi JIiTiIO B JaHi
CTPYKTYpH TIpH BHUKOPUCTaHHI IX Yy SKOCTI KaTOIHHX
PEYOBHH JiTiEBUX JKepen ctpymy [1, 2].

Jlis BUBYEHHSI TBEPIUX EJIEKTPONITIB 1 KepamMidyHUX
OKCHIB  TOTY)XHUM  METOJOM €  IMIIeJlaHCHa
CHEKTPOCKOMisl, WI0O TIPYHTYEThCS Ha MOXKIHMBOCTI
npe/cTaBieHHs. (Di3MYHUX TPOLECIB B JOCITIDKYBaHIH
CHCTEMI y BUINAI MOJIEIBHOTO EJIEKTPOTEXHIYHOTO
KOJla, KOXKEH EJIEMEHT SKOrO IIOB' S3aHU 3 INEBHUMHU
XapakTeucTHKaMu (i3uyHOro 00’ €KTa, B TOMY YHCHT 1
JIEeNeKTPUYHUMH BIIACTUBOCTSMH. 3rigHo Teopii Kymca
00’eM Matepiany B (epuTi po3mIAOaOTh SK CYKYITHICTB
BHCOKOITPOBITHUX 3€PEH, PO3/iIEHNX HU3bKOIPOBiTHOIO
MDX3epeHHOI0 obJacTio. Taka rereporeHHa CTPYKTypa
(epuTiB CHIIBHO BIUIMBA€ HAa MICIEKTPUYHI BIACTUBOCTI
Mmarepiany [3].

B momnepexnix poborax Hamu OyJa0 IOCHTIHKEHO
OCHOBHI 3aJIeXHOCTI ()a30BOT0 CKJIQAy Ta KPUCTAIIUHOI
OyIoBH CHHTE30BaHHUX Al-3aMilleHuX JTiTiH-3aTi3HIX
I HeTeH i3 3arajibHOI0 dhopmyIoro
(1-y)LiFesOg + (Y)LiAlIsOg Bim ckmamy Ta pexumy
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TepMi4HOi 0OpOOKM Ha 3aBepIIATBHOMY eTarli CHHTE3y
[4].

Meroto naHoi poOOTH € JAOCITIKEHHs BIUIUBY YMOB
CHHTE3y Ta CHIBBiJHOIIEHHS KOMIIOHEHT Ha 4YacTOTHI
3aJIeKHOCTI KOMILIEKCHOI JIieNIeKTPUYHOI TPOHUKHOCTI
€* Ta TaHreHca BTpat tgd kepamik ckmamxy LiO-Al,Os-
Fe,0s, a Takox 3'sicyBaHHs (Pi3MYHOI TIPUPOJIH TPOIIECIB
MOJSIpHU3allii B TAKUX KATOJHUX MaTepiajax.

|. MeTonnka ekcriepuMeHTy

KepamiunuM crmocodboM 3a TeMmIepaTypud CHHTE3Y
1273 K orpumaHO cepiro 3pa3KiB 3 O4iKyBaHUM CKIIAJOM
(1-y)LiFesOg + (Y)LiAIsOg, mio BiamoBimae dopmymi
CTEXIOMETPUYHOI  JITiH-aTFOMiHI€BO-3aTi3HOT  IIITIHEMI.
BuxigauMm MatepiaJoM CIYXWIH BHCOKOAWCIEPCHI
mopomkd  LiIOH, Fe,0O; t1a Al,O3 wmapku  OUY.
Po3mentoBaHHsS Ta oOJHOYacHa TOMOTEHI3allisl Cyminri
MOPOIIKIB  TPOBOAWIAcS y  KyJIbOBOMY  MIIMHI.
CcdopmoBani i3 TOpOIIKIB OpHKETH BCIX CKJIajiB
nonepenubo  crmikaiues Ha ToBiTpi  (Te; = 1173 K)
MPOTATOM 5 TOM, OXOJOMKYBAJIUCH PAa3oM 3 IYKO 1
po3MerntoBanucst B araTtoBiii crynmi. [lo orpumanoro
Matepiany mobaBmsuin 10 %-if po34yMH IOJIBiIHIIOBOTO
CIUPTY (K 3B’ SI3yI0Uy PEUOBHHY) 1 IILIAXOM MPECYBaHHS
¢dbopmyBaau Tabmerku miamerpoM 20 MM Ta TOBIIUHOIO
~12wmm, mo crmikamucss Ha moBiTpi (T = 1273 K)
npotsiroM 5 roa. J{ist 3a0e3neueHHs pi3HUX CTPYKTYPHHUX
¢dbopM 3aMmileHoi JITIH-3a7Mi3HOI IIIHETl TepMivHA
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00po0OKa Ha 3aBepIIATIEHOMY €Talli CHHTE3Y IMPOBOIMIACH
nBoma crocobamu: cepis Nel — cepenHsi HIBHIKICTBH
oxonomkenns V=~ 0,03 K/c (3pasku oxonomkeHi pazom
3 miukoro); cepist Ne 2 — V1~ 90 K/c (3pa3ku raptoBaHi y
BOJIi BiJI TEMIIEPATypU CHHTE3Y).

Jlnst mpoBeneHHs IMIETAHCHUX OCTIIKCHb OYiI0
BUTOTOBIICHO KOHJICHCATOPHI CHCTEMH
enexmpoo | 3pasox | enexmpod. 3 METOH MOKPAIICHHS
ENEKTPUYHOTO KOHTAKTY MiX TUIONMHAMH €JIEKTPOJIIB Ta
JOCTIKYBAHOT'O MaTepialy, BUCOKOIIOPUCTA ITOBEPXHS
3paskiB TonepeaHso TrpadituzyBanacs. BumiproBaHHs
MPOBOJMIIMCH Ha iMITeIaHCHOMY criekTpoMeTpi Autolab
PGSTAT 12/FRA-2 B niamazomi wactor 0,01 T —

100 kI

1. Pe3yJbTaTu ekcnepuMMeHTy Ta iX
00roBOpeHHs

IMmienaHCHUMIT METOA 1a€ MOKIIMBICTD JOCIIHKYBaTH
BJIACTHBOCTI (DI3MYHMX 1 ENEKTPOXIMIYHUX CHCTEM
LIISIXOM CIOCTEPEKEHHS 32 MOBEIIHKOI CHUCTEMH, IO
nepeOyBae mia Ji€r0 30BHIMHBOrO BIUIMBY. CyTh LIBOTO
METOAy TMOJsira€ B TOMY, IO CTaH JOCIIIKYBaHOI
cucTeMy 30ypIOEThCS CUHYCOIaIbHUM CHUTHAJIOM 1 NpHU
LIOMY BHMIPIOEThCS BUKIMKAHUH HUM CHTHAJ BiITyKy
Ha Buxomi. Ha ocHoBi miarpam HaiiksicTa, 110
Npe/CTaBIsOTh (a3oBi romorpadu mificHOi 1 ysABHOI
YaCTHH OMNOpY CHCTEMU MOXKHa BHU3HAYUTH BaXKIIUBI
rmapamMeTpu CHUCTEMH, SKi ONUCYIOTh 1i MpOBIi[HI,
JIeNeKTPUYHI XapaKTePUCTUKH Ta iX YaCTOTHI ITOBEHIHKH
B NIMPOKOMY Jiama3oHi 4acToT. BuxopucraHHs
OCHOBHHUX CTPYKTYpHHX E€JIEMEHTIB 1 CTBOPEHHS Ha iX
OCHOBI €KBIBaJEHTHUX CXE€M, JO03BOJSIE 3 BHCOKHM
CTyTIeHEM JIOCTOBIPHOCTI omnucaTu MTOBEIIIHKY
OCTiKyBaHOTO 00'€KTa B 4YacTOTHIA oOmacti Ta
orpumaru iHdopmauito npo ¢i3uKy IpoleciB, MO B
HBOMY Bi/IOYBarOThCs.

Ha pwuc.1l HaBemeni miarpamm HaiikBicta Bin
CHHTE30BaHUX 3pasKiB CKIIay
(1-y)LiFesOg + (Y)LiAIsOg mpu y = 0,8, orpumani mnpu
T = 295K, npuBeneHi 10 NUTOMUX 3Ha4YEeHb IIHCHOI Ta
yABHOI YacTWHM omopy B 4actoTHux mexax 0,01 'm—
100 kI'.

I'padix mapamerpuunoi ¢yukmii gacrotu p'( f) Ta
p"( f) y mocmimpKyBaHOMY YaCTOTHOMY Jiama3oHi st
3paskiB 000X Cepili € CYNEePIO3HUIIEI0 TYTOBUX AUISTHOK,
KUJIBKICTh Ta pajiyc SIKMX Ha JiarpaMi 3MiHIOETbCS 13
3MIHOIO CKJIaay 3pa3ka. XapaKTepHOK OCOOJIHMBICTIO
cnektpiB Cepii Nel € mpuCyTHICTh SICKPaBO BHUpa)Ke€HOI
TOJSIPU3ALII HOT TUTKK Y BUIVISIL NPSIMONIHIHHOT TUISTHKA
CHEKTpPY, HaXWJIEHOI MiJl KyToM ~450 70 KOOpAWHATHUX
oceil, IO € XapaKTepHUM ISl PEYOBHH 13 BHCOKHM
3HAYEHHSM 10HHOI CKJIAZ0BOI MPOBiAHOCTI [5, 6].

3 rogorpadiB iMIeaHCy CHHTE30BaHOI'O MaTepiaiy
MOXKHa BU3HAYHWTH, YAaCTOTHI 3aJIeKHOCTI MHUTOMOI
MIPOBIIHOCTI o, KOMIUIEKCHOT TiEIEeKTPHIHOT
MIPOHMKHOCTI €* Ta TaHTEHCAa JieIEKTPUYHUX BTpat tgo.

PiBHSIHHS KOMIUIEKCHOTO IMIIEJAHCY MAa€ BHIJIS!
Z* =Z7'-|Z", 3Bifick 3HAYCHHS KOMIUIEKCHOT'O MMUTOMOT0
omopy warepiany — p* =p' - jp", ne p'=Z"Ald i
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Puc. 1. [liarpamu HaiikBicTa ajsi MUTOMUX 3HAaueHb
KOMIUIEKCHOTO IMIIElaHCy JOCIHiPKYBaHUX 3pa3KiB:
a - Cepist Ne 1, 6 - Cepist Ne 2.

p"=2Z"-Ald; A i d - 1e mioma momnepevyHoro mepepisy i
TOBIIMHA 3pa3ka, Z':1 Z"-- nilicHa Ta yABHA KOMIIOHCHTH
oropy. 3HaueHHS JieNIeKTPUYHHX CTaJMX 1 TaHT€HC
BTpat tgd 3pa3KiB poO3paxoBYBaJd Ha OCHOBI HACTYIHHUX
crmiBBigHomens: €' =p"/oM, €" = p'loM, tgd =<¢"/e', ne
o = 2nf IWKJTiYHA dYacToTa piBHa, f YyacToTa
TIPUKIIAZEHOTO TTOJISL.

YacToTHI 3aleXHOCTI JIHCHOI Ta YSBHOI YacTHH
TEeTeKTPUYHOI ~ MPOHHKHOCTI [7] mpu  KiMHATHi#
TeMIepaTypi U 3pa3KiB 000X cepiif HaBeCHI Ha puc. 2.
Yci  pgocmijpkeHi  CIIOMYKHM — BHSIBJISIIOTH — YacTOTHY
JIUCHIEPCII0  JTIeNIEKTPUYHOI MPOHUKHOCTI, 3a SKOi 1
nificHa, 1 ysSBHAa YaCTHHU JIENEKTPUYHOI CTaJIOl MIBUAKO
3MEHINYIOTECS. Yy BChOMY YacTOTHOMY  Jiarla3oHi
BUMIpIOBaHHS. 3MEHIICHHS 3HAYEHHS JieJeKTPHUYHOT
MIPOHUKHOCTI 31 30UIBIIEHHSIM YacTOTH € aHOMAJIbHOIO
JIICIIEPCHOI0  3aJIEKHICTIO, IO CIOCTEPIraeThCcs y
OinpIocTi (epoMarHiTHUX MatepiamiB [8], amst sxux
0¢low<0.

[losicHenHs aHoMaybHOi jucmepcii € Ta ¢
IPYHTYETBCSI Ha OcHOBi Teopii Kymca, 6a3oro skoi €
Moieni  MakcBena-Barnepa  gus cucrem,  mo
MPEJCTaBICHI MOJACUII0 Yy BUIJILAI 0araToIIapoBUX
KOHJICHCATOPIB», KOXKEH 3 SKHUX € BiJMOBINaIbHUM 32
BJIACTUBOCTI MEBHUX obnacteil ctpyktypH [8, 9].

OCKIJIbKM CHHTE30BaHI 3pa3kd € OaratodasHoro
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Puc. 2. YacToTHI 3aJI€XKHOCTI AIMCHOI €' Ta YABHOI € YaCTHHU NiCNEKTPUYHOI IPOHUKHOCTI CHCTEM: a —
Cepis Nel; 6 — Cepist Ne 2.

CHCTEMOIO, IO BKIJIIOYAE SK (a3u 3MIHHOTO CKIaIy
LIMTIHETBHOTO TUIY, TaK i BUCOKOME(EKTHI BKIIOUEHHS,
KO)KEH KOMIIOHEHT BHOCHTh CBili BKJIaJ B MpPOIECH
MOJISIPU3ALTii.

3pocTaHHs KiJBKOCTI HEi30MOP(HHUX BKIIOYEHb Y
MOJTIKPUCTA TPUBOTUTH 1 110 3OUIBIICHHS KiJIBKOCTI
MONSAPHU3ALIMHAX MEXaHi3MiB, WIO MPOSBISIOTEC Y
KO)KHOMY 13 BKJTIOYEHb.

Bcranosieno [6, 9, 10], mo BIuMB Mexi 3epeH Ha
MIPOIICCH MOJIAPH3AIIi] OLIBIIE MPOSBIAIOTHCS 338 HAXKYUX
4acToT, B TOM 4Yac SK (pepUTOBUX 3€pEeH — 3a BHIIHX.
Tomy npu BH3HAuUEHHI Ji€JIEKTPUYHUX BIACTUBOCTEH
MaTepialy 3a HH3bKOI 4YacTOTH IOJSIpU3allis MOBEpXHi
BiJirpa€e  JOMiHaHTHY pOJb B TOH 4Yac, KOIHU
EJNIEKTPOHHOID YW 10HHOK TOJSIPHU3ALEI0  MOXKHA
3HeXTyBaTH. HasBHICTh B 3pa3kax 10HIB 3aiiza , IO
nepeOyBalOTh B BHCOKO- Ta HHM3BKOCIIIHOBOMY CTaHi,
NIPUBOAATH (EPUTOBUI MaTepiall y AMIOISIPHUIN CTaH,
TOGTO BHACIIIOK ENEKTPOHHOro oOMiny Mix F&?™ i Fe®*
BUHHKAaE JIOKAJIbHE 3MIIEHHS EJIEKTPOHIB Y HAIPSIMKY
NPUKIAZEHOr0 TMoJsl 1 116 3MEHIICHHS BH3Ha4ae
MOJISAPU3ALIIFO.

B mianasoni wactor f> 10° I'u 3anexnocti €'(f) mna
BCiX Y BHUXOJMTHh Ha miaTo (puc.2), M0 € HACIIAKOM
JNIOMIHYBaHHS ~ JMIIOJBHOTO  BKJIAAY B  TIPOIECH
MOJISIpU3allii, SKAH MEHIIOK MIpOK 3alieKaTh Bif
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XIMIYHOTO CKJIaly 3pa3KiB.

B momikpucramiunnx ~ GaratodasHux —cucremax
SKUMH € CHHTE30BaHI 3a KEPaMiYHOK TEXHOJIOTIE0
3pasku Cepii Ne 1 ta Cepii Ne 2 [9, 10] mienextpudna
MIPOHUKHICTh 3MEHINYETHCS TpPU 30UIBIIEHHI YacTOTH
BHACJIIJIOK IHEPTHOCTI 3B’ sI3aHMUX 3aps/IiB IPUKIAICHOMY
nom.Tak, mmsa cucremn 3paskiB  Cepii Nel mo
Xapaktepusyetbes (MOpSJ 3 HAsBHICTIO 3aJMIIKOBUX
koMroHeHT o-F&0; Ta 0-Alyes;Os)  IUCKpETHICTIO
IITHENBHAX ~ TBEPAMX  PO3YMHIB, 301MHCHUX UM
36araueHux amroMiHieM (Me3ocTpykTypor) (puc. 2, a)
npy 301IIBIIEHH]I BMICTYy iOHIB aJIOMiHiIO, 3HAYECHHS € B
HU3bKoYacTOTHIH obmacti f=0,01T1 3meHuIyeTsest i
cxinanae mia y = 0,1 — 2,49-10', a s y=08- 5,21.10%
TOOTO PpI3HUIA 3HAYCHb CTAHOBHUTH OUIBII SIK JBa
mopsiaky. [3 30UIBIICHHAM 4YacTOTH PI3HUIL 3HAYCHb
3MeHIIyeThCs, 1 Ha yactorax f > 10° I’y ckiiaae MeH sk
mopsimok. Coig BigmiTuTH, 1mo it cucremu Y = 0,1
Jiama3oH 3MIiHMA JICJICKTPUYHOI MPOHUKHOCTI CKJIAJA€
106, a i3 30UIBIICHHAM BMICTY aJIOMIHIIO BIH
3MeHuIyeThes i s ckmany y = 0,8 cramosuts 10%. Taka
CUJIBHA 4acTOTHA 3aJIeXKHICTh JIEeNeKTPUIHOL
MIPOHUKHOCTI Bil  CIHiBBIJHONICHHS  KOMIIOHCHT
3YMOBJIEHA BKJIIOYEHHSM B HPOLECH IMOJSPU3ALT IITUX
KJIACTEPiB, PO3MIPH SKUX 3MCHIIYIOTHCS 13 301IBIIICHHIM
BMicTy fgomanTa 10 Yy < 0,8 [4].
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3pasku  Cepii Ne 2 xapaxkTepu3yloThCsi BHCOKUM
3HAQYEHHSM  JIENeKTPUYHOI  CTanoi MNP HHU3BKHX
YacToTax, M0 € HACIHIJIKOM BIUIMBY Ie(EKTiB, KHCHEBHX
BakaHCii Ta OUIbIIOI KINBKOCTI B TOpIBHSHHI 3
KBa3ipiBHOBAXHHM cTaHOM iomiB F€*. B rapropaiii
CHCTEMI BHACHIJOK HEPIBHOBR)XHHX YMOB CHHTE3Y
00’ eMHI KJIACTepH, 110 37aTHI CIIOHTaHHO
MONMAPU3YBATUCS, TPAKTHYHO HE (GOPMYIOThCS (CTaH
3apOJKOYTBOPEHHS); MEXaHi3M MONApHU3allii 3BOUTHCS
JI0 CYNEepIO3UIIii TUMOILHO-peTaKCcalliifHol, MirpamiiHoi,
a TaKoK MDK3EpeHHOI TOoNsipu3amii BKJIAJ — SKUX
BUOKPEMHUTH HEMOXJIMBO, OCKUIBKH I'apTOBaHI CHCTEMH
CTPYKTYPHO € OJHOPIIHMMH TBEPAUMH PO3YHMHAMH 31
CTaTUCTUYHHUM PO3IIOIIIOM KOMIIOHEHT 32 PO3MIPOM.

[NonikpucTaniydi MaTepiand, M0 SIKHUX BiIHOCATHCS
MOCTI/KYBaHI  3pa3Kd, Ipd  MOMIIICHHI iX B
CICKTPOMATrHITHE  TOJI€  BUSBJIAIOTH  IUIHH  psX
MOJSIPU3ALI HTHUX MEXaHI3MIB, B TOMY YHCIIi: €JIEKTPOHHA
Ta 10HHA MOJNAPH3aLlisl, XapaKTEePHUI yac penaxcarii sKoi
CTAaHOBUTDH 10— 10'130, JTUTIONIbHO-PEJIaKcaliiHa
MOJISIpU3alliss Ta MOJLIpU3amis 00 €MHHX KJIacTepiB
(MirpariiiiHa monspu3allis) 3 YaCOM peslakcallii mo Moxe
JIOCSITaTH ECATKIB ceKyH/. JIOMiHylOUHii BIUIUB TOTO YU
IHIIOTO BUAY TONSIPU3alii TPOSBISETECS B IEBHOMY
Jiama3oHi  4acTOT, BHM3HAYMTH sIKI MOXHa 3a
CHiBBIJIHOIIEHHSAM  J#iCHOI ~Ta  YySIBHOI  YacTHH
TeTIeKTPUYIHOI IPOHUKHOCTI, K tgd = €"/€'.

Yac penakcarii Jjst IEBHOI'O MEXaHI3MY NOJISIpHU3aLii
BU3HAYAETHCS IOJOKEHHSIM MAaKCUMYMIB Ha KpHBIid
YaCTOTHOI 3aJIeKHOCTI TaHTeHca JieNEeKTPUYHHX BTPAT
tgd = tgd(w) sk ot =1, 1e ® HUKITIYHA YacTOTa, T —Yac
penakcarti.

Tak, s [OUIONBHO-pENaKcaliiHOl  MoNsIpHu3anii
(epUTOBHX MaTepiaiiB JaHUH Yac XapaKTePHU3Ye YaCTOTY
(tpuBamicTh) mepeopienTauii map ionis Fe*—Fe”, mo
SIBJISIE COOOK0 MEPECKOKOBHMI MeEXaHi3M, Jie ® = 2nfyyy 1
frnex — € IPOTOPIIIHIM J10 iIMOBIpHOCTI Tiepeckoky [11].

IMOBipHICTH CTpHOKaA 32 OJUHUIIIO Yacy, P 33Aa€ThCS
piBHsAHHAM T = 1/2p.

TakuM 4YMHOM, 3 BHIIEBKA3aHHUX CIIiBBiJHOLIEHb
BUJHO, IO MaKCUMYM CIIOCTEpIraeTbcsi TOMi, KOIHU
gacrora mix Fe i F€' crae mpubnmsHo piBHOIO

897
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W, pa*c
Puc. 3. YacToTni 3amexKHOCTI HienekTpudanux Brpar cucrtemu: a@ — Cepis Ne 1; 6 — Cepis Ne 2.

MIPUKIIaJIeHI# 4acToTi.

Ha puc. 4 naBenena 3miHa JieJI€KTPUYHUX BTpAT LIS
000X cepiif 3pa3kiB K (QYHKIIi YacCTOTH y BCHOMY
JIOCITIJPKYBAaHOMY Jliaria3oHi.

3 puc. 4 BUAHO, IO YaCTOTHI 3aJI©KHOCTI TaHT€HCY
JENeKTPUYHUX BTpPAT MAalOTh ACHUMETPHYHUEM MK JUIs
BCIX CKJIaJiB, SIKMH TpH 301IbLIEHHI BMICTY aJIOMIiHIIO
YUIUPIOETHCS 1 TPAaHC(OPMYETHCS Y 1Ba, L0 OCOOJIHBO
YiTKO MPOSBIAEThCS i 3paska y > 0,6 Cepii Nel, a
TAKOX CIIOCTEpIraeTbcsi 3CyB IX MakCUMyMmMy B Oik
HIDKYMX vactoT [7, 8,11, 12]. HasBHicTh ABOX IIiKiB
MOXXKHa TIOSICHUTH 32 JOIIOMOT'OI0 JJOMiHYBaHHsI TIEBHOT'O
00’ €eMHO-KJIACTEPHOTO  Ta  JUITOJIbHO-PEIaKCaIliHHOTO
TUITY TOJISIPU3ALIHHIX MEXaHI3MIB y Jiana3oHax 4acToT
©<10Tg ta ®>10°Ty BigmoBigHo. Takox BapTo
Bi[3HAYUTH, IO BEJIMYUHA TIKy 3MEHIIYETbCS 31
36implIeHHAM ~ KOHIeHTpamii  Al, 110  BHKIHKaHO
3MEHILIECHHSIM aOCONIOTHUX 3HAuYeHb [IHCHOI YacTHHU
JIEeNeKTPUYHOT TPOHUKHOCTI JUIsl BiATIOBITHUX 3pa3KiB.

Jusa 3pazkiB Cepii Ne1l 3cyB MakcUMyMmy KpHUBOI
tgd(w) B OiK HU3BLKOYACTOTHOI 00JACTI 31 301NBIIEHHAM
BMICTY aJIIOMIiHII0O BKa3ye Ha Te, IO MHMOBIpHICTh
CJICKTPOHHOT'O MEPECKOKY 3MEHIITYETHCS 31 301TBIICHHAM
xonrentparii Al*, mo BH3HAYAETBCS 3MEHIICHHAM
BMICTy 10HIB Fe* y B-mosuiisix, TOOTO 3MEHIICHHIM
KUIBKOCTI Tap i0HIB Fe¥/Fe * SIKi € BiJIMOBiTaNbHUMH 32
JIIOJNIbHO-PEJIaKcalliifiny mnonspuzanito y ¢epurax. Y
JMAaHOMY BHUMAnKy 3pa3kd 3 Y = 0,1 BUABJISAIOTH HAWBHIII
JIeNIeKTpUYHI BTPATH, 110 BKa3ye Ha BEJIHMKE YHCIIO 10HIB
Fe*/Fe’* B okraenpmunnx nosumisx. Kpim Toro,
HasIBHICTH ME30CTPYKTYPHHUX YTBOPEHb, 301THEHHX
iOHaMH 3ajli3a, MOXE IHAYKYBaTH yTBOPEHHS BIiJHOCHO
BEIMKUX  IPOCTOPOBUX  EJIEKTPUYHUX  JIOMEHIB,
OpIEHTOBaHMX B HAMPSMKY IOJIS, IO CYIPOBOKYETHCS
YTBOPEHHSIM  JIOIATKOBOI'O ~ pellaKkCaliiHOro IiKy B
HU3BKOYACTOTHIN 001acTi, TOOTO CIIOCTEpIraeThesl SBHE
pO3IiNieHHs  BKJany  JUIOJBHO-pelaKcaliifHoi  Ta
MirpaniiHoi — momspuzamii.  YacToTHa  3aNIeKHICTH
TaHreHcy BTparT i 3paskiB Cepii Ne 2 mae Bursia
CHJIBHO YHIMPEHOTO MKy 3 TMOSBOI OCHWIALIN TpHu
36inmbIeHHi mapamerpa y [8].
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Taoaunsa 1
Yac penakcanii monsipu3aiii 3pa3KiB JOCIIKYBAaHUX CHCTEM
Cepist Ne 1 Cepist Ne 2
y T4, C Ty C T4, C
0,1 0,0007 1,667
0,3 0,0026 0,634 8,359
0,6 0,0010 0,066 4,385
0,8 0,0014 11,547 2,302
1,0 0,0096 1,210
Buxonsuu 3 1p0ro Oyyno po3paxoBaHO BiJIIOBIIHI penakcariiiiHoi, XapakTepHHH dac pejakcaiii sSKoi

yacH penakcarii mnpuBeneHi, B Tabm. 1. YactoTHa
3aJIeKHICTh TaHTeHCy BTpatr mis 3paskiB Cepii Ne 2 mae
BUTJISIIT CUJIBHO YIIMPEHOT'O iKY 3 MOSBOIO OCLIMIIALIN 13
36inmpIeHHsAM napaMerpa y [8].

VYumpenns mika (cucrema Ne 2) Bkasye Ha iCHYBaHHS
Maike HelepepBHOro PO3MOITY YaciB penakcalii, a He
Ha TX IMCKpPETHHUH PO3IOILI, 10 € aTPUOYTOM HE3HAUYHHUX
BIIMIHHOCTEHi B  OTOYEHHI  pi3HUX 1OHIB Ta
CTaTUCTUYHOCTI iX PO3MOALTY B KPUCTANIYHIA TpaTii a
TaKoX OJNM3BKOCTI IMapaMeTpiB OKPEMHX CTPYKTYPHHUX
eIeMEHTIB B MeXax BChOro  Mmarepiary, B
JOCTIPKYBAaHOMY Jiama3oHi 4acToT, IS JaHol cepii
3pa3KiB SBHUI MakCUMyM 100 BUILINTH HEMOXITUBO.

BucHoBkn

JlienekTpu4Hi BJIaCTHBOCTI BHSBJSIIOTH 3AJIEKHICTH
BiJl YaCTOTH, IO TOSICHIOETHCS Ha OCHOBI Teopii Kymca i

ckmagae  10°c i momspusaimii 06’ e€MHHX KIacTepis
(mirpamiiina moJspH3allis), Yac penakcaiii - Kol
3HaxoguThed B Mexax Big 0,6 mo 11 ¢ B 3aiexHOCTI Bif
CKJaJy 3pa3ka, L0 MiATBEPKYEThCS HAsSBHICTIO JIBOX
IiKiB Ha YaCTOTHIN 3aJIe)KHOCTI TAaHTeHCa JieNeKTPUIHUX
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Effect of Substitution of Aluminum lons and Conditions of Heat Treatment on
Dielectric Properties of Ceramics Li,O-Al,03-Fe,03
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The impedance spectroscopy method has been applied to study the effect of grain and grain boundary on the
dielectric properties of Li20-Al203-Fe203 ferrites. The variation of dielectric properties €', €" i tgd with alternating
current frequency proves that the dispersion is the conseguence of Maxwell-Wagner type of interfacia polarization in
generd and the hopping of charge between Fe2+ i Fe3+.

K ey words. impedance spectroscopy, dielectric behaviour, spinel.
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