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Pedepar

Junnomuas pa6ota 47 c., 30 puc., 2 Tabi., 38 HCTOYHUKOB.

CEI'HETOMATHETUKH, @®YHKIUMOHAJIBHBIE  MATEPUAJIBI,
KPUCTAJUIMYECKASA CTPYKTYPA, HAMATHUYEHHOCTD, IIBE30O-
DJIEKTPUYECKUE CBOMCTBA, ®A3OBAS T'PAHUIIA.

Hean padoThl — onpeneneHue MexaHu3Ma (Pa3oBbIX MEPEXOJOB B TBEPABIX
pactBopax Bi;_,SmyFeO; B oGmactu ¢ha3oBod rpaHUIEI poMOO3IP-OPTOPOMO,
ONpPE/ICIICHUE B3aUMOCBSI3M MEXKAY MNapamMeTpaMu KPUCTAUIMYECKON CTPYKTYpbI
TBEpABIX pacTBOpPoB Bi;_,SmyFeO; ¢ ux nmbe303aeKTpu4ecKuMU U MarHUTHBIMHU
CBOMCTBAMU.

Metox wmccieqoBaHusi — TPUTOTOBJICHHE KEpPaMUYECKUX 00Opas3loB
Bi; _,Sm,FeO; metomom nByXCTymeHUaToro TBEpAO(A3HOTO CHHTE3a, AaHAIN3
Tu(PaKIMOHHBIX TAHHBIX METOJI0OM PUTBEIbAa C MOMOIIBIO0 MPOTPAMMHOTO TTAKeTa
FullProf, uccnenoBanue MarHUTHBIX U MbE303JIEKTPUUECKUX CBOWCTB COCTABOB.

B pe3yabTaTe ucciaenoBaHusi ObUT NMPOBEJAEH aHAIU3 KPUCTAILUIMYECKOMN
CTPYKTYpbl, MAarHUTHBIX M TbE303JEKTPUUYECKUX CBOMCTB TBEPIBIX PACTBOPOB
Bi;_,Sm,FeO; (x = 0.11 — 0.14) npu uU3MEHEHUU TEeMIEpPaTyphl. Y CTAaHOBJICHO,
YTO YBEIWYEHUE TEMIIEPATYpPhl MPUBOJUT K HM3MEHEHUIO KPUCTALINYECKOM
CTPYKTYpPBHI ~ CIJIABOB W3  TOJSPHOW  POMOODIPUYECKON B  HETMOJSAPHYIO
opropoMOudeckyto. [Ipe303meKTpUYecKnii CUTHAN, W3MEPEHHBIH METOJI0M
CUJIOBOM MHUKPOCKONHMHU TMbE300TKIMKA, YBEIUYUBAETCS JJisI CIUIaBOB €
coJiep:kaHueM camapus X BOIu3u MophoTponHoH (Ha30Boil rpaHUIIbI.

CreneHb BHeJApeHWsl — TOJYYEHHbIE pE3yJbTaTbl MOTYT  OBITh
UCIOJIb30BaHbI TP pa3pabOTKe U MPOU3BOJICTBE HOBBIX HE COJIEPKAIUX CBUHEIL
(byHKIMOHATBHBIX MaTepHaoB, oOnagaroumx yIIy4IlI€HHBIMU
ANEKTPOXUMUYECKUMH U MATHUTORJIEKTPUYECKUMH XapaKTEPUCTUKAMH.



Pr¢gepar

Jpimuiomnas padora 45 c., 30 mai., 2 tab:., 38 KpbIHilL.

CEI'HOTAMATHOTBIKI, ®VYHKUbBIAHAJIBHBIA  MATOPBIAJIBI,
KPBIIITAJITYHAA CTPYKTYVYPA, HAMATHIYAHHACIID, IT’E3A-
DJIEKTPBIYHBISA YIIACILIBACIIL, ®ASABAS MSTKA.

MbTa padoThl — BhI3HAYBIIPHHE MeXaH13MYy (azaBbIX niepaxojiay ¥ 1MBEPIbIX
pactBopax Bi;_ SmyFeO; mabmizy ¢azaBaii MKl pamMO03ap-0pTapomMoO,
BBI3HAUPHHE Yy3ae€MacyBsi3l MaMDK MapaMeTpaMi KpPBIITATIYHAN CTPYKTYpPHI
uBEpabix pactBopay Bi;_,SmyFe03;3 ix m’e3a3meKTKpbIYHBIMI 1 MarHiTHBIMI
ynaciiBacIpsimi.

MeTtaja naciegaBaHHsl — NpblraTaBaHHE KepaMiyHbIX y30poy Bi;_,Sm, FeO,
MeTajaM J3ByXCTymeHdJarara TBepaadasHara CiHTI3y, aHami3 IbIhpaKIbIHHBIX
naa3eHblx MeTagaMm PeiTBenbaa 3 gamamorail mparpamuara mnakera FullProf,
JacielaBaHHE MarHiTHBIX 1 11°€3a3JIeKTKPBIYHBIX yiaciliBaclel cactaBay.

Y BbIHIKY 1acJieaBaHHA OblYy NMpaBeI3eHbl aHAJI3 KPbIIITAIIYHANR CTPYKTYPBI,
MarHITHBIX 1 I'€3a3JEKTPHIUHBIX yJIacIiBaCUAY IBEPABIX pacTBOpay
Bi;_4SmyFeO33 (x=0.11-0.14) npsI 3MsiHEHH1 TAOMIepaTyphl. BeisyieHa, mro
MaBeJIIYIHHE TAIMIIEPATYPHI TPHIBO3II /1a 3SMEHBI KPBIITAIIYHAN CTPYKTYPHI
cruiaBay 3 mayisspHail pomOasapbIuHail ¥ HeNaIsIpHYI0 OpTapaMOIYHYIO.
[T'e3a31eKTpBIUHbI CirHAI, BEIMEPaHbl METaJaM CUIaBOI MiKpacKarii I’ e3aBoAryka
NaBsUTIYBaCIIIa JIs CIUIaBay 3 YTPhIMAHHEM caMmaphbls X mabiiizy MapdaTpormHai
dazaBait MSKBI.

CTyneHb yKkapaHeHHsI — aTphIMaHbIA BBIHIKI MOTYIb OBII[b BBIKAPHICTAHBI
Ipbl paciparoyIbl 1 BHITBOPYACIIT HOBBIX (PYHKIBITHATBHBIX MAaTAIpbIsIaY sIKid HE
3MSIIYAKOIL  CBIHEI] 1 BajoAalollb MaJeNIIaHbIMI  AJIEKTPaxXiMIYHBIMI 1
MarHiTa’JIeKTPhIYHBIMI XapaKTapbICThIKaMI.



Summary

The work contains 45 pages. The work includes 30 drawings, 2 tables. List
of references contains 38 items.

FERROELECTROMAGNETS, FUNCTIONAL MATERIALS,
CRYSTALLINE STRUCTURE, MAGNETIZATION, PIEZOELECTRIC
PROPERTIES, PHASE BOUNDARY.

Objective — determination of the mechanism of phase transitions in solid
solutions Bi;_,Sm,FeO; in the area of the phase boundary rhombohedron-
orthorhomb, determination of the correlation between the parameters of the crystal
structure of solid solutions Bi;_,SmyFeO5; with their piezoelectric and magnetic
properties.

Method of research — preparation of ceramic samples Bi;_,Sm,FeO; by a
two-step solid-phase synthesis method, analysis of diffraction data by the Rietveld
method with the help of the software package FullProf, investigation of the
magnetic and piezoelectric properties of the compounds.

Based on the results of the research the analyses of crystal structure, magnetic and
piezoelectric properties of solid solutions Bi; _,Sm,FeO5; (x = 0.11 — 0.14) was
performed with temperature changes. It was found that an increase in temperature
leads to a change in the crystalline structure of compositions from the polar
rhombohedral to the nonpolar orthorhombic. The piezoelectric signal, measured by
the method of power microscopy of the piezoelectric response, increases for alloys
with a samarium content x near the morphotropic phase boundary.

Degree of introduction - the results of the labor can be used in the
development and production of new lead-free functional materials with improved
electrochemical and magnetoelectric characteristics.



