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AHHoOTanusi. B pabote BBIIIOIIHEH CHHTE3 KEPAMUYECKHX MATEPHATIOB Ha OCHOBE KYNpPATOB KaJbIWs, MAarHUs,
6apmst, mapranma (IV) u turana. M3ydens! Gpu3nko-xuMudeckre (BOIOMOTIOMEHHE, OTKPHITast HOPHCTOCTH, Ka-
KYIIasAcs IUIOTHOCTB) U AeKTpodusndeckue (yaensHoe 00beMHOE SIEKTPUIECKOE CONPOTHBIICHHE, THANEKTPH-
YecKasi IPOHUIAEMOCTh, TAHT€HC YTIJIa JUINIEKTPUUECKUX IOTEPh) CBONCTBA KEPAMHIECKUX MAaTEPHANIOB, HCCIIE-
JIOBaHbI MPOLECCH CTPYKTYpO- U (ha3000pazoBaHus MpU UX NOMydeHNH. [IpakTHdeckast 3SHaUMMOCTh PE3yIbTaToOB
HUP 3axirogaeTcs B pa3pabOTKE COCTABOB CHIPHEBBIX KOMITO3UIMK M TEXHOJIOTHIECKHUX ITapaMeTPOB TIOIyICHH
HOBBIX (DYHKIIMOHAIBHBIX MaTepHaoOB Ha ocHOBE KynparoB MeTawioB (I, V), koTopbie MOryT OBITH HUCIIOB30-
BaHbI JUIsl Pa3JINYHBIX KOMIIOHEHTOB 3JICKTPOHHOH TEXHUKH.

KuaroueBble ci1oBa: Kynpar Metajuia, TBepAo(Qa3Hblid CUHTE3, INJIEKTPUYECKas IPOHUIIAEMOCTb, CTPYKTYpa.
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Abstract. The synthesis of ceramic materials based on cuprates of calcium, magnesium, barium, manganese (1V)
and titanium was carried out on this work. The physicochemical (water absorption, open porosity, apparent den-
sity) and electrophysical (volumetric electrical resistivity, dielectric constant, dielectric loss tangent) properties of
the ceramic materials have been studied, and the processes of structure and phase formation during their production
have been studied. The practical significance of the research results consists in the development of compositions
of raw materials and technological parameters for the production of new functional materials based on metal cu-

prates (11, V), which can be used for various components of electronic equipment.
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Beenenne. Kepamnueckue MaTepraibl Ha OCHOBE
KyIIpaToB METAJJIOB U MX TBEPABIX PACTBOPOB HAXO-
JIT IIMPOKOE INPHUMEHEHHE JUIA CHCTEM Iepeladu
SHEPTHH, KATOI0B TBEPIOOKCHIHBIX TOIUTUBHBIX dJIe-
MEHTOB, XHUMUYECKUX CEHCOPOB ra3oB M KaTajlu3aro-
poB. Ocoboe BHUMaHME HCCIIeI0BaTeNIeH K KynpaTaM
METaJUIOB OOYCIIOBIICHO HMX CIIOCOOHOCTBIO IPOSB-
JIATh BBICOKOTEMIIEPATYPHYIO CBEPXIIPOBOAUMOCTD,
YTO IMO3BOJIAT MCIOJIB30BaThb MaTCpUajibl Ha UX OC-
HOBE JUIA CO3J[aHUSl CBEPXIMPOBOJSIINX MAarHWTOB,
COJICHOWIOB MarHUTHBIX YCKOPHTEIEH, CBEPXIIPOBO-
JIIIUX CHJIOBBIX KaOesel, CKaHEepOB B MEAMIIMHE,
JIEKTPOMAarHUTHBIX YCTPOWCTB HarpeBa B METalIo-
obpabotke [1-3].

®u3NKO-XMMHYECKHE M, B YaCTHOCTH, 3JIEKTPO-
¢u3ngeckre CBOWCTBA KEPaMHUYECKHX MAaTepHajoB
Ha OCHOBE KYyIpPAaToB METAJJIOB SABJIAKOTCA CTPYK-
TYPHO-4YBCTBUTCJIIbHBIMH, ITOCKOJIBKY B 3HAYUTCIIb-
HOW CTETNEeHU 3aBUCIT OT OCOOCHHOCTEH CTPOSHMS
KPHUCTAJUTMYECKO pemeTku. B ¢Ba3m ¢ 3TuM 60Ib-
1I0€ KOJIMYECTBO paboT MOCBSIIEHbI U3Y4YSHUIO B3au-
MOCBSI3U CBOMCTB K€paMU4YE€CKHUX MaTepHaJIOB Ha OC-
HOBE KYIPaTOB METaJUIOB € MX ()a30BBIM COCTaBOM U
cTpyKTYypoOii [2; 3].
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B nanHolt paboTe moiydeHsl KepaMU4ecKHe Ma-
TepHaJbl HA OCHOBE KyNpaTOB KaJbLWs, MarHus, oa-
pus, maprarna (1V) u Tutana, n3y4eHsl UX (HU3HKO-
XMMHUYECKHE U NIeKTpodu3nueckre CBOHCTBa, (azo-
BBl COCTaB U CTPYKTYypa.

Marepuajbl 1 METOABI HCCJIETOBAHUSI.

B kadecTBe CBHIPbEBBIX MaTEPHAIOB HCIIOJIB30-
Banbl okcup: CuO, CaO, MgO, MnO,, BaO u TiO;
KBATU(HUKALUH «Y.]1.2.».

[MomydeHnne kepaMHYECKHX MaTepuaoB oOcCy-
IIECTBISIOCH METOIOM TBEp10(ha3HOTO CHIEKaHusI MO
JBYXCTaAUMHON TEXHOJIOIMH, BKIIOYAIOIEH CMEUIH-
BaHHE MCXO/IHBIX KOMIOHEHTOB M MOCIIETYIOLIHH Cy-
XOH NOMON cMecell B MIaHeTapHO MmenpHHLE. W3-
MeJIbUEHHBIE CMECH 3arpy’kanach B T U 00KHTa-
Jach B D3JIEKTPUUECKOW JabopaTOpHOI meunm mpH
temmeparype 950 °C, o6pasyromuecs Crieku moIBep-
rajJuch TOHKOMY ITOMOJTY B IUIAHETAPHOU MENIbHHUIIE.
W3menbueHHbIE MAaTEPUIIbI CMEITUBAIIMCH CO CBS3YIO-
LIMM, B Ka4eCTBE KOTOPOTO HCIOJIb30BAJICS 3TaHOJ
JUIsL  TIoNydeHWsi Tpecc-mopouika. IIpeccoBanue
OIIBITHBIX 00pa310B OCYLIECTBISUIOCH TIPH JIaBICHUN
30 MIla. OGxur oOpa3loB BBIIOIHSICS B AJIEKTPH-
yeckod meun npu Ttemmeparype 950-1050 °C co
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CKOpOCTHIO TorpeMa Temrepatypsl 10 °C/MuH ¢ BBI-
JICPIKKOM TP MaKCHMaJIbHOM TemIepaType B Teue-
Hue 1-2 u.

B pabore m3yuens! Qusnko-xumuyeckue (Bomo-
MOTJIOIIEHHE, OTKPBITAas MOPUCTOCTb, KaXKymascs
IUIOTHOCTB) U 3JeKTpodusndeckue (ynenpHoe 00b-
€MHOE 3JIEKTPUYECKOE COINPOTUBIICHHE, AMIIICKTPH-
YyecKasi MPOHUIIAEMOCTbh, TAHT€HC YTiIa UIICKTpHUe-
CKHUX HOTEPh) MOITYyYSHHBIX KEPAMUIECKUX MaTepua-
10B. TepMuUecKne MPONECCH], MPOUCXOMAIINE MIPH
CHHTE3€ MAaTepHAIOB, HCCIEIOBAHBI MPU IOMOIIN
muddepeHIHaTbHON CKaHUPYIOMICH KalIOpUMETPHH
(ACK). MeromoM ckaHUpYIOIIEH 3MEKTPOHHON MHK-
POCKOITMM HM3y4eHa CTPYKTypa ONBITHBIX 00paslioB,
peHreHo(a30BbIM aHAIN30M — UX (a3oBbIi COCTAB.

Pe3ysbTarsl u ux odcyxaenue. Pesynsrars! JJCK
ONBITHBIX CMECEH JJIsl OJTyYeHHsI PAa3JIMYHBIX KYIIPAaTOB
Mmetayuio (l1, 1V) mo3Bommimy ycTaHOBUTE HMPOIECCH,
NPOMCXOASINNE  NpPU  CHHTE3¢  HCCIEAyeMBbIX
KepaMHIECKNX MaTepuajoB, U BHIOpaTh ONTHMAIbHBIE
TeMIIepaTypHO-BPEMEHHbIE TapaMeTphl 00XKHTa.

YCTaHOBIIEHO, YTO NP TepMOOOpabOTKE CHIPHEBOI
cMmecu Ui moiydeHuss Kynpara wapradma  (1V),
HaOmomatoTcst 4  BBIPQKCHHBIX  SHIOTEPMHUYECKHX
abdekra. Termmosoit 3ddexkr mnpu Temmepatype
318,3°C cBsizaH C BOCCTaHOBJIEHHEM IIPUMECHOTO
oxcuna mapraia (1) no oxcuna mapranma (1V). Ilpu
MOBBIIEHUH TeMnepatypsl 10 543,1 °C mpoucxoaut
nepexoj okcuna Maprania (1V) B okcun mapranmua (111).
Ipu temmeparype 820,7 °C Mn2Os3 mepexoiuT B o-
Mnz04. DHmotepmmdeckmii >dpdekr mpu 938,6 °C
CBSI3aH C IUIaBJICHUEM U CTIEKaHHEM MaTepHaa.

[omy4eHHbIe KepaMHUYeCKHE MaTepHajbl Xapak-
TEpU30BAINCH CIEAYIOINMH (PU3NKO-XUMHIECKUMHU
cBoiicTBamMm: oOmias ycanka coctaBmina 7,9-8,3 %,
pogonoromenne — 950-1050 °C — 8,43-16,89 %;
Kaxymascs miotHoctsb 3040-3340 kr/m3; oTkphiTas
nopucrocts — 17,04-36,52 %.

OmpezeneHbl  IEKTPO-(pU3NYECKHE  CBOMCTBA
OIIBITHBIX 00pa3lOB: yJEJIbHOE OOBEMHOE JJIEKTPH-
9YeCKOe CONPOTHBIICHUE B HHTepBajie TemrepaTtyp 20—
350 °C cocrasmno (0,001-0,2) - 10 Om-Mm, amdnex-
Tprdeckor mporunaeMocteio — 10-500, TaHreHCOM
yIIa IUDJIEKTPHYECKUX moTeph — (70-489) - 1074,

Ha ocHoBe pe3ynbTaTtoB peHTreHo(ha30BoOro aHa-
7132 TOJyYEHHBIX KEepaMHUYeCKHX 00pasloB ycTa-
HOBJICHO, YTO B Ka4eCTBE NMPeo0IIaaomux KpucTa-
nudeckux (a3 B MOJTYyYEHHBIX KepaMHUYECKHX Mmare-
puanax sisoress Ca;CuOsz, Mg2CuOs, Mn3zCuz0s,
BaCuO;, CaCusTisO12 B COOTBETCTBYIOIIUX CHCTE-
Max. Ompenensroniee 3Ha4eHNe Ha (a30BBI cOCTaB
OKa3bIBa€T PEKUM OOXKHMIa, YTO MOJATBEPIKAACTCS
YBEJIMYCHUEM  HMHTEHCUBHOCTH  JU(PPAKIMOHHBIX
MaKCHMYMOB C TIOBBIIICHHEM TEMIIEpPaTyphl U Hpo-
JIOJDKUTEIIHOCTH 00>KHTra 00pasIoB.

MeTonoM CkaHUpPYIOIIEH AJIEKTPOHHOM MUKpPO-
CKOITMM YCTAaHOBJICHO, YTO IIOJIyYEHHBIE Kepamuye-
CKHMe 00pa3lbl XapaKTepU3yIOTCS  OJHOPOIHON
CTPYKTYpPOIi, HaOJII01aeTCs HAJTMYHE TIOP CO CPETHIM

OKBHBAJICHTHBIM IHaMETPOM 2—5 MKM, IpHUCYT-

CTBYIOT KpUCTAJLIMYECKUE 00pa30BaHUs HEIPaBHIIb-

HOit hopmbl pazmepom 0,5-2 MM (prCyHOK 1).
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PucyHok 1 — D1€KTPOHHO-MUKPOCKONTUYECKNE CHUMKH
oOpasua Ha OCHOBE KyIpaTa MapraHua IpH yBeIHYCHUIX
%500 (a), x1000 (6)

Y CcTaHOBIIEHBI 3aBUCHMOCTH 3JIEKTPOPH3UIECKIX
CBOHCTB (YJEIBHOIO 3JIEKTPUYECKOTO CONPOTHUBIIE-
HUS, IUDJIEKTPUYECKO NPOHUIIAEMOCTH, TaHTEHCa
yIia IU3JIeKTPUYEeCKUX MOTeph) MOyUYeHHbIX Kepa-
MHUYECKHX OOpa3loB Ha OCHOBE KYIPAaTOB KaJbIHs,
MmarHusi, 6apusi, mapranna (I1) 1 Turana ot npupos!
1 COCTaBa MAaTEpPHaJIOB, a TAKXKE OT TEMIICPATyphI 13-
MepeHus (PUCYHOK 2).
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PucyHok 2 — 3aBHCHMOCTB YAETBHOTO 3JIEKTPHYECKOTO
CONPOTHUBIEHUS 00pa3lia Ha OCHOBE KyIpaTa MapraHia
(IV) ot Temmeparypsl

[TpakTHdeckasi 3HAYMMOCTb PE3YJILTATOB PaOOTHI
3aKJIFOYAeTCs B pa3pabOTKE COCTABOB CHIPHEBBIX KOM-
TIO3UIMH M TEXHOJIOTMYECKHX TTapaMeTPOB MOIIyYSHUS
HOBBIX (DYHKIMOHAJIBHBIX MaTepHaJioB Ha OCHOBE
KyTIpaTOB Kajblusi, MarHus, Oapus, maprasma (1V) u
TUTaHa, KOTOPBIE MOTYT OBITh MHCIIOJB30BAHBI IS
Pa3IMYIHBIX KOMIIOHEHTOB 3JIEKTPOHHON TEXHHUKH.
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