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Beaukuii MaI‘HiTOCJIeKTpI/I‘{HI/Iﬁ edeKr

IpH KIMHATHIN TeMIlepaTypi B HAHO3ePEHHUX
KepaMikaX MyJIbTH(]EpPOiKiB-TIEPOBCHKITIB

i3 3araapHoI0 popmyoio Pb(B'B”)0,

IIpedcmasneno unenom-rxopecnondenmom HAH Yxpainu M /. Diunuyx

Y pamxax nioxody Jlanday—inz6ypea—/lesonwupa nposedeno meopemuune MoOCIOBANHS MAZHIMOCIEKMPUL-
HO020 eghexmy 8 HAMO3EPEHHUX Kepamikax Myavmugepoixis-neposcvkimis. Po3ensnymo gepomaznimui cezrnemo-
eneKmpuUKuU Pb(Fe1/2Ta1/2) (Zr1/2T11/2)1 _Ogma Pb(Fel/Qme) (Zr1/2T11/2)1 _.Og, sKi maromo eucoxi maznimo-
enexmpuyni eaacmugocmi npu memnepamypax suwe 100 K, exnrouarouu anomanvio 8eauxuii MazHimoerekmpuuHui
epexm npu kimnammii memnepamypi. [lokasano, wo 3a605Ku poO3MIPHUM epexmam y Hanokepamiui Moxcna 36i1o-
wumu Koeiyicnm maznimoerekmpuunozo 36’s3xy na 1—3 nopsoxu.

Kmouosi cnosa: nanosepenna xepamixa, myavmupepoixu, maznimoeiekmpuunuil egexm, Mooeriosanis 6aac-
mugocmei.

[Momryku mysnbTudepoiKiB, ki MaloTh HaitBuIli MarHiToenekTpuudi (ME) BractuBocti npu Kim-
HATHIN TEMITEPATYPi, € aKTYaTbHOO MPOOJIEMOTO Y 3B’13KY 31 CTBOPEHHSIM HOBITHIX (DYHKITIOHAIH-
Hux Matepiaiis [1]. /It cydacHUX eleKTpOHHUX TIPHIIa/AiB Ha 6asi epoikis suaunmnii ME 3B's130K
py KIMHATHIN Temiepatypi 0co0JIMBO BasKJIMBHIA, ajie 1 JOHe[aBHaA TaKi XapaKTePUCTUKU He
OyJiv BUSIBJIEHI HABITh JIJISI TETEPOCTPYKTYPHUX MYJIbTH(DEPOIKIB [2—4].

Hait6isbIn 1meperieKTHBHUME BUSIBUJICST HAHO3E€PEHHI KepaMiKi TBEPAMX PO3YUHIB MEPOB-
CBbKiTiB i3 3arambHoI0 hopmynoo Pb(B'B”)O,. Bixkpurrs oanodasHux MarHiToe IeKTpHUKiB, AKi
30epiraiorh Brcoki ME BiacTuBOCTI npu KiIMHATHIN TeMIlepaTypi, Ha OCHOBI TBEPAOTO PO3YMHY
cerneToesieKTpuyHuX antudepomarnernkis Pb(Fe, /2Ta1 /2)03 (PFT) Ta Pb(Fe, /2Nb1 /2)03
(PFN) i3 Pb(Zr1/2Ti1/2)O3 (PZT) BucsitiieHo B poborax [2—5].

Y wiit pobori posrissHemo TBepai posunnu Pb(Fe, /2Ta1 /2) (Zr /2T11 /2)1 _O4 (PFT PZT,_)
Ta Pb(Fei/QNbUQ)X(Zri/QTiuz)iﬁO3 (PFN_PZT, ) i KOpoTKO 06roBOPMMO iX BJIACTHUBOCTI
npu T > 100 K. PFN — 1ie antudepomarseTuk npu temieparypax Huxde temneparypu Heeos,

Tee = 143—170 K [6] i cerneroesnekTpuk npu TemiepaTypax, HUKYMX 3a Temreparypy Kiopi,
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Teyrie=379—393 K [6]. PFN mac koncranty GikBagparuanoro ME s8’sisky 2,2 - 10722 em/(B- A)
npu 140 K [7]. PFT € antudepomarueruxom i3 temneparypoio Heems 133—180 K i cernero-
eJIEKTPUKOM i3 (ha30BUM TiepexojioM nipu Temiiepatypi Kiopi, sika 3MiHIOETHCS B iHTEpBaJi
247—256 K, 3amexHo Bix uncrotu 3paskis. Temmeparypa Kiopi cabko 3aJIe5KUTh BiJl 4aCTOTH
30BHIIHBOTO 110J151. PZT — 116 HeMarHiTHUN, HOPMAJIBHUN CETHETOEJIEKTPHUK i3 TeMIepaTypoio
nepexony Kiopi, 1o 3miatoeThes B inTepBasi 666—690 K, 3ame:xHo Bifi TeXHOJIOTIi TPUTOTYBAHHS
3pa3Ka, Ta 3HAYHUM I1'€30€JIeKTPUYHUM e(PeKTOM.

Bennyesnnii epexrusnunii ME koedinient y nanocrpykryposanomy PET PZT, , akwii csarae
1,3-1077 ¢/m qst x = 0,3 1 0,4, € neniniiinum edexrom [3]. Habararo MeHIe 3HageH s JTiHIHOTO
ME koedimienra, 1,310~ ¢ /M, Binnosigae HecTpyKTypoBaHoMy MaTepiany abo Mikpokepamiri [4].

Teopetnuno BusHaueHo [8], mo Bucokuii jgiriitnuil koedirienT M E MoxkanBuii 3aB1gxm pos-
MipHOMY edeKTy B HaHOPO3MipHUX mactTuHax Marepiany PFT—PZT [2, 4]. 3okpema, 1moka3aHo,
1[0 HAHOCTPYKTYpa IUX KepaMik Bijlirpae BupinaibHy posb y cuibHiii ME B3aemogii, a apyra
KoMIioHeHTa TBepzoro po3unny (PZT) innykye pepomarnithy asy nisixom 3MiHN 3HAKA TEMIIe-
parypu Kiopi MarHiTHOI TijicucTeMu, 110 BU3HAYAE TMOBEIHKY MATHITHOI CHPUMHATIMBOCTI TIPU
T > T, Teopernynuii ananis Builesraganux BaactuBocteil mikpokepamiku PFT PZT, . ra
PFN PZT, | BUABUB aHOMaJIbHYy 3aJIeKHICTh CcerHeToesieKTpudHuX ta ME Biactusocreii Bin
ckiany x [9].

Mertoto 1iei po6oTu € TeopeTndHe MojieaoBaH s 3aueskHocTi ME edekTy B HaHO3epeHHUX
Kepamikax MyJIbTU(EPOiKiB-TIEPOBCHKITIB Bijl CEPEHbOTO PO3MIpy 3epHa. BUKopucTaHmii 1miaxis
Jlanmay—Tlin30ypra—/leBoHITpa IPYHTYETHCS HA HAIIUX MOMEPEIHIX POOOTAX, B IKUX OYJIO 1MO-
KazaHo, 1110 BiH 3/laTHUI onrcatu anHoMasibHi ME BiacTuBOCTI HaHOKepaMiK pi3HOTO XiMiYHOTO
ckaaay. OTpuMaHi pe3yJibTaTi BUCBITIWIN (hi3UUHI MEXaHI3MU aHOMAJIN BJACTUBOCTEH 1, TAKUM
YWHOM, BIJIKPUJIW HIJISIX JIJISI CTBOPEHHST HOBUX MYJIbTH(]epoikiB 3 BeukuM ME 38’s13k0M 11pu
KiIMHATHIll TemmepaTypi.

EdextuBnuii koedinienr ME 3B’a3ky y TtBepaux po3umHax nanokepamik PZT—PFT i
PZT—PFN. O6’emna rycruna BijibHoi eneprii T'i66ca B pamkax Topii Jlangay—Iius6ypra (JI—I)
mae BurJs [10]

Gpy =8p+81+8m +8e1 +8uE (1a)
o Bpij

=21 B g, o
Oy ;2 Brij 272

8=~ L += L L+ a)u L L, (12)
Cijkl Ajju Bjj Cijtt

8el :%uﬁukl +%ujiuklpmpn +%uiju/ell‘ml‘n +%uijukleMn ’ (1F)

ne gp — ToJpu3alliiiia eHepris; g — antudepomartiTia eHepris; g,, — GpepoMartiTHa eHepris;
&,; — npyxHa enepris; P — nonsapusanis; L, = (M, — M,;)/2 — KoMnoHeHTH BeKTOpa aHTH()EpO-
MarHiTHOTO apaMeTpa MOPSKY ABOX eKBiBaIeHTHUX MiArpaTok a ta by M, = (M, + M,;)/2 — xom-
MMOHEHTHU BeKTopa (hepOMarHiTHOTO TTapaMeTpa MOpSIAKy — HaMarHi4eHOCTi; U;; — TEH30P TIPYK-

e (e) (D) o (m) - ) . B ]
HUX JlepopMmaltiii; Qi Dt 1 Dt Koe(illiEHTH eJIeKTPO- Ta MarHiTOCTPUKILIT; Cijpy — KOMIIO
HEHTHU TeH30pa IPYKHUX KOPCTKOCTEH.
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Jlinittawit Ta GikBagpaTuanuii Buecku y ME eHeprito MaroTh TaKuii BUTJISI:

i i

j j

8me =HyM;Pj+—— 5 M;M ;PP +———L,L;B, P}, (2)
H;;— KOMIIOHEHTH TeH30pa 61J11HII/IHOFO ME 3B’s13Kky, nykl i nﬁlgM KOMITOHEHTH TeH30pa OiKBa-

nparnyHoro ME 38’s3ky. Tenzopu le]kl i nyklM stk OyJ10 TIOKa3aHo B pobori [ 11], micTsaTs eekTpo-
Ta MarHiTOCTPUKITIITHI BHECKU:

2
R R
M ul n2
nijkl (R) = _nz‘jkl +(q1(j(2nsmnquggz _( z]spgi(gzq)glfpn;) +szspglge)gl(;,z)) 1+?+(? ’ (3)
(e) ) ~ (m) (m) (e) .(e) Ru1 Rp2 ’
nUkl (R)= T]1]/"f1+(qumn mnquspkl (Cijspgksn glpn +D1]spgksnglpn ) 1‘*‘?"‘ T ,  (4)
e My — “ictuaHuii” Tensop ME 3B’43Kky; Spnsp — HMPYXKHA MIaTIUBICTD; gl(jz) i g(m)

TEH30PH 11 €30€JIEKTPUYHOTO Ta T €30MarHiTHOTO eeKTiB BiAmoBinHO. OCKiTbKN CTpI/IKU,II/IHI/II'/JI,

IT'€30€JIEKTPUYHUN 1 TT'€30MArHITHUN TEH30PU CUJIBHO 3ajieKaTh BiJl XIMIYHOTO CKJIAIy X,
- , FM AFM . . .

koedinientn ME 3B’13Ky N Ta Mjj;w MOKyTh icrotHo BapifoBatucs aust PEN1 PEFT. R — ce-

peJHii pajiiyc 3epHa HAHOKEPaMiKH.

XapakTepucTuyHi pajiiycu Rui Ta Ru2 BUHWKAIOTH 3aB/SKHN e(eKTy MOBEPXHEBOTO HATATY
(KoediIliEHT TOBEPXHEBOTO HATATY ). 3aJ€KHO BiJl TEXHOJOTIYHUX YMOB 3HAUEHHS Ru1 Ta Ru2
MOKYTh 3MiHIOBaTI/IC§I BiJl KiJIBKOX HAHOMETPIB /10 KIJTbKOX COTEHb HAHOMETPIB 1 TOMY BHECOK

3
(Rul JR)+(Ryy/ R)? y piBusinnsx (3), (4) moxe 36imbumtu koedinient ME 38s3ky B 10—10
pasiB 7151 cepeiHbOro po3Mipy R o< 20—50 HMm.

. N . R
Koediuient o, MiHIAHO 3a/1€5KUTH BiJl TeMIIepaTypu, Op = Oy [ T —TYC ( —% ,ae Y="“N"
g “T", T, YC — TeMIlepaTy Py CETHETOEJIEKTPUIHOTO MIEPEXOIy B OHOPiaHOMY 00’ eMi. KoedimieHTn
R

Kropi (Gg) Taki cami, Ak i 1714 oHOpinHOr0 06’eMy. Kpnutnuni posmipu Rpy, R,y i R, Bunuka-
I0Th 3 e(eKTy [OBEPXHEBOI0 HATATY, 3B’S3aHOTO 3 €JeKTPOCTPUKILEID Ta MarHiTOCTPUKILEIO.
Kputnusi posmipu MoKyTh OyTH J0AaTHUMEU ab0 Bij' eMHUMU 3a/1€5KHO BiJ GOPMU HAHOOGIACTI,
3HAKIB TEH30PHUX KOe(MIIIEHTIB €JIeKTPO- 1 MarHITOCTPUKIII i HAPAMY MMOBEPXHEBOTO HAIPY-
JKeHHs (CTUCHEHHS YU PO3TSATHEHHS ). YCi 11i BEJIMUNHY 3aJ1€KATh BiJl CKJIAy X TBEPAUX PO3UNHIB
PFN PZT, [iPFT PZT, . Ix tunosi 3nauenns 1—10 HM.

Jlist orinkm koeditienta miniiinoro ME 38’s13ky B 00'€éMHOMY OJTHOPITHOMY Martepiaji Bpa-

Elandigs  2e 817 1 Ay —

TEH30PH 1T €30€JIEKTPUIHOTO 1 TI'€30MarHiTHOTO edekTiB Bianosigno [11, 12]. Tomy mis ominkm
BHECKY IT'€30eeKTy B OlTHINHWIT Y/ieH 3B’I3Ky TBEPOTO PO3YMHY MOTPIOHO OMIHUTH J0OYTOK
e) g(m) (m) o

RM Y

) . Temmnieparypu Heens (Tﬁ) Ta

xyemo, 1110 koedinienT ME GiiHiiiHOro 38’43Ky IPOIOPIHHIIT My o

§qs igs - DIAMOBIHA crIOHTaHHA JeopManis u; szsquk)szMl ocsijkld;z})Mq, e Sy —
KOMIOHEHTH TeH30pa MPY>KHOI MiIaTINBOCTI. BI/IKOPI/ICTOByIO‘H/I sHavenns sy, o< 5 - 10712 Ia™!,
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200 3anexuicts kBagpaTuanoro ME xoe-
(pinienTa ol Bip cepeJIHbOTO PO3Mi-
Py 3epHa R HAaHOPO3MIPHUX KepaMik
PFT PZT, . (a) i PFN PZT, _(0),
po3paxoBaHa 3 PIiBHSHHS (5) st Xi-
MiyHOTO cKJany X = 0,4 Ta pi3HUX Xa-
PaKTepUCTUYHUX pajliyciB (Ru) — 10,
20,501 100 M

[N
Ul
o

ME koedimient
—_
=)
S

D
(=)

0 MaKCUMAJIbHUI 11 €30€/IeKTPUIHAN
2 5 10 20 50 100 2 5 10 20 50 100  KoedillieHT, SIKUH Bi/lMOBiZIa€ MOp-
Cepeniit paziyc (R), iM dorponmiii rpanmt Phy sZr) sTiO,,

a 6 gi(jz) < 0,1 B-m/H 1pu kiMHaTHiit

TemIeparTypi, i cnoHTaHHy Hamarniyenictb, M~5 - 103 A/M Ta 3HaYeHHA MarHETOCTPUKILIIiHOI
nedopmartii, u™ o< g MM?/s ~ 1076, pospaxyemo, mo d™ o ™ /(sM) ~ 102 [1a - m/A. Tomy
g@d™ ~ 10 B/A i w; e 10 B/A abo 1,3 - 10719 ¢/m. Ile snauenns npuuaiivMui Ha Tpu HopsKy
MeHIIe, Hixk 3HavenHs edexTusHoro ME koediuienta, oo = 1,3 - 1077 ¢/m, HaBegeni B po6oti [3]
JUIST TIapyBaTUX HAHOCTPYKTYPHUX MaTepiasiB, y skux npupoaa ME 3B’3Ky BUSABISETbCS He-
JiHITTHOIO, a eexTuBHNI KoedinieHT M E 3B’93Ky He 3a710BOJIBHSIE CTPOTEe BU3HAYEHHS JIiHIITHO-
ro ME 3B’s13Ky. 3 iH1110r0 60KY, /1715t 01HO(DazHUX MYI6TH(EPOIKiB THITOBHIT KOebillieHT JiHiiTHO-
ro ME sB’asky nopsaaky 10710 ¢/m, Toai sik ans rerepocTpykTyp ioro sHauenns spocrae 3 1076
10 1078 ¢/m.

Ominnmo edextusanit ME koediienT s mapyBaTux HAaHOCTPYKTYPHUX MaTepiasis, Bpa-
XOBYIOUHM iX (pepoivHy HeMiHIHHICTD 1 po3MipHi edexTn. /[ BUanKy pyxy cerHeToeIeKTPUIHNX
JIOMEHHHUX CTIHOK y 30BHIITHBOMY MarHiTHOMY 110J1i H Ma€ 6yTH BUKOPUCTaHUI O1JIbII CKIaIHUIA

BUPa3 s ocfjff:

ol (R) = o + By (RIER EF " + v (Rt H™ + 0y (RYE Ex™ i ™ (5)

Tyt 06’emHa ezﬁf — JIOKaJIbHa JieJIEKTPUYHA HPOHUKHICTD; ),; — MarHiTHa MPOHUKHICTb; Koedi-

2

Ru2 . .
— . Bigmosigno 1o

: Ry Ry ) . Ry
iEHTH Bijk(R)‘x 1+? s Vi (R) o< 1+? 1 Myjgr (R) o< 1+?+
TepMOAMHAMIYHOI Teopil JIoKaabHa JieleKTpidyHa TpoHnkHicTs & B Geanmocepenniit 61m3bKOCTI
BiJI CErHETOEJIEKTPUYHOI JOMEHHOI CTIHKKM MOKe OyTH Habarato BHUIIOIO, HiK 06’€éMHe 3HAYEHHS
JieJIEKTPUIHOI ITPOHUKHOCTI €~ 1000.

3anexnicts kpagparmynoro ME koedinienta af Bix cepeanboro pamiyca seprna R mano-
posmipnux kepamik PFT PZT, i PFN PZT, | pospaxosana 3 piBuannsa (5) aag x = 0,4 i Ha-
BejleHa Ha pucynky. Bemmunna offf nopmosana na 06’emue snauenns o. Kputuane marnitie mnose
qurit =3 kE, koepuuTuBHe esekTpryHe 1moJe, “06’'emue” koepiurusae moe E;° =15 kB/cm i
JieJIeKTPUYHA TIPOHUKHICTD y3sTi 3 pobotu [2] mns x = 0,4. Yei i mMaTtepiaabHi mapaMeTpu
PFT PZT, i PFN PZT, | mnasezeni B po6otax [8, 9]. 3 pucynxa suano, mo ME xoedimientn
pisko 3poctaroTth (Bix 50 10 200) i3 3MeHIIEeHHSIM pajiyca 3epta Meniire 10 um. Takum 4rHOM 10-
caraeTbes Besnke sHadensa offi~ (1078—10-7) ¢/M A4 HAHOCTPYKTYPHUX MaTepiasiB Ha Bij-
MiHy Biji 3BMYaiinoro 06'emuoro sHauenus o ~ (10711—10710) ¢ /m.
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[TixBememo migcymkn pobotu. HemomaBuo Oy BusiBiieHi (epoMartiTHa i MarHiTOeseK-
TpuuHa a3y Tpu KIMHATHUX TEMITEPATYPAX i3 OCTATHHO CUIBHUM JIHINHUM 1 GIKBAPATUIHUM
ME 3B’a3kamu y tBepanx pozunnax PEFN—PZT i PFT—PZT [2—4]. Mexani3m 1bOTO SBUTIA
noJigrae B Tomy, o PZT Mae Besnki 11'€30eeKTpruyHi KoeilliEHTH i CerHETOEJEKTPUIHY T10JIs-
pH3alliio, SKi MOCUJIIOIOTH JIHIHHUH 1 Hexiniitnuit ME 38’g30k, 6ikBagparnunuii ME 38’430k ic-
TOTHO TificumoeTbes po3dmipanmu edekramu. Omgnak y unctux PEN i PFT, Tak camo sik i B 3BuU-
gaitnomy e nanopoamipaomy (PFN) (PT), , Becok Bix 6ikBagpatinynoro ME 3B'a3ky Buss-
JIIETHCS HEJIOCTATHIM JIJIsT TIepeXoy y (pepoMarHiTHUH cTaH.

Y Bunajaky Hanokepamik 3 tepaux posunnis PFT PZT,  ta PFN PZT, | ix Bucoki (3a
paxyHok goMmimku PZT) m'e30- i esieKTpocTpuKiliiiHi KoedillienTH, 3HadyeHHs KoHCTaHT ME
3B’SI3Ky Pa3oM i3 JIOCTaTHBO BEJWKOIO TTOJISIPU3AITIEI0 CIIPUSIOTH ATPUMIL (hepoMarHiTHOI (hazu
HaBiTh IPU KiMHATHUX TemuepaTypax. Hamu mokasano, 1o teopeTuuHuil po3riisy eheKTiB 1mo-
BEPXHEBOI0 HATATY Ha rpaHuili HaHoposmipHoro sepra B PFT PZT, i PEN PZT, | nae mox-
JIUBICTH MOSICHUTU OCHOBHI eKCIIePUMEHTAJIbHI Pe3yJIbTaTH, siKi crioctepiraB EBanc i3 criBasT. [3]
i Canuec i3 criBaBT. [2]. A came aHoMabHO BesinKuii epexktuBHuii koedinient ME 38’sa3ky oceff
BUHHMKA€E B HAHOKePaMilli 3a PaXyHOK PO3MIPHUX Ta JIOKQJIbHUX e(EeKTiB, sIKi CIIPUYNHAIOTDH I/IOI‘O
miBUIIeHHST Ha 1—3 MOpsIIKK TMOPIBHAHO 31 3BUYatHUMK KepaMikaMiu. Tok icCHy€e peajibHa MOXK-
JIUBICTD 301/IBIINTU BEJTUYUHY (x%ff / o.j; Ha 1—3 mopsiku 3aBASAKYA PO3MIPHUM eheKTaM i JOMeH-
Hill cTpyKTypi. TakuM YMHOM, PO3TJIsiHyTa B poOOTI HaHO3epeHHA KepaMika 3 po3MipaMu 3epeH
20—50 um 3aBasku BennkoMy ME edekty npu KiMHaTHIN TeMIIepaTypi € ay:Ke epcreKTUBHOIO.

OTpuMaHi pe3ysbTaTy BiIKPUBAIOTD CIIOCIO KOHTPOJIIO BJIACTUBOCTEN HAaHOMATEPIaIy 3a JI0-
MIOMOTOI0 BUOOPY Bi/IOBIZHOTO CKJIA/LY /IJist CTBOPEHHSI HOBITHIX HAHO3EPEHHUX KePaMiK 3 BeJIu-
kuM ME edekTom npy KiMHATHIH TeMIiepaTypi /IJid HOBOTO TTOKOJIIHHS eJIeKTPOHHOT TEXHIKH.
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BOJIBIION MATHUTOAJIEKTPUYECKUI ODDEKT
[P KOMHATHOM TEMIIEPATYPE B HAHO3EPEHHBIX KEPAMUKAX
MYJBTUO®EPPONKOB-TIEPOBCKUTOB C OBIIIEN ®OPMYJION Ph(BB")O,

B pamkax noaxoxa Jlanaay—IuH36ypra—/leBoHIIMpa MPOBEAEHO TEOPETUUECKOE MOJETMPOBAHNE MAarHUTO-
asiekTprdeckoro addekra B HAHO3EPEHHBIX KePaMUKaX MYJbTH()epPPONKOB-TIEPOBCKUTOB. Paccmorpensl dep-
pomaruuTtHble cerneroasekTpukn Pb(Fe, /ZTal /Z)x(Zr1 /2Ti1 /2)1%03 u Pb(Fe, /ZNb1 /Z)X(Zr1 /2Ti1 /2)173603, nMero-
e 3HaYUTEeThbHble MAaTHUTOAIEKTPUUECKHe CBOMCTBa pu TeMiiepaTypax Bbiie 100 K, Briiowas anomaiabHO
GOJIBIIIOI MATHUTOIEKTPHUUECKUE ahheKT Mpu KOMHATHOIT Temiieparype. [TokazaHo, uto 6arogapst pasmMepHbIM
ahdexrTam B HAHOKEPAMIKE BO3MOKHO YBETTMIUTD KOA(DMUITMEHT MATHUTOIJIEKTPUIECKON CBA3M Ha 1—3 mopsizka.

Kntoueevie cnosa: nanosepennas kepamuxa, Myaomudeppouris, MazHumoaiekmpudeckuil dgpgexm, modeauposa-
Hue c8olicms.
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HIGH MAGNETOELECTRIC EFFECT AT ROOM TEMPERATURE
INNANOGRAINED CERAMICS OF MULTIFERROIC-PEROVSKITES
WITH GENERAL FORMULA Pb(B'B")O,

Using the Landau—Ginzburg—Devonshire approach, the theoretical modeling of the magnetoelectric effect
in nanograined ceramics of multiferroic-perovskites is carried out. We consider ferromagnetic ferroelectrics
Pb(Fe, [2T31 ) (Zry o Tiy /2)1_J€O3 and Pb(Fe, 2Nb1 /2)x(‘Zr1 o Ty ﬁz.)1_3603, which hav.e pronounced magnetoelectric
properties at temperatures higher than 100 K, including the high magnetoelectric effect at room temperature.
It is shown that the coefficient of magnetoelectric effect can increase by 1-3 orders due to size effects in nano-
ceramics.

Keywords: nanograined ceramics, multiferroics, magnetoelectric ef fect, modeling of properties.
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