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O BO3MOKHOCTHU NOBBIIEHUSA MEXAHUYECKON MPOYHOCTH
HUOBATHBIX CETHETOIIBE3OKEPAMUYECKUX MATEPUAJIOB
IS PASPABOTKU ITPUBOPOB CBU-TEXHUKH
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AnHoTanusi. PaccMoTpens! ycnoBust )OpMHUPOBAHUS OJHOM M3 BaXKHEHIIMX XapaKTEPUCTHK MeEXaHHYe-
CKUX CBOWCTB — MPOYHOCTH HUOOATHBIX CErHETONHE30KEPAMHUECKHX MaTephalioB, NPEJHA3HAYCHHBIX I
ncnonb3oBanus B CBYU-TtexHuke. BappupoBaHneM KauecTBEHHO-KOINIECTBEHHOTO COCTABA 3aChINKH, TIPUMe-
HSIEMOU B METOJC TOPAYEro MpeCCoBaHrsd, BO3ZMOXHO MOBBICUTH MEXAaHUYCCKYIO ITPOYHOCTH CIIEKAEMbBIX Ma-
TEpUaJIOB, CHU3MB IIPH 3TOM TEMIIepaTypy X OOKUra U COXPaHUB YPOBEHb JIUIIEKTPUUECKUX U IbE303JIeK-
TPUYECKUX CBOMCTB. B KauecTBe OCHOBBI MCIIOIB3YEMOH 3aCHINKH MMPUMEHEH OKCHJI allFOMUHHS, XUMHUYECKU
WHEPTHBIN 10 OTHOIICHHIO K MaTepuaiy mpecc-QpopMbl, 001agarommii 6osee BHICOKOH TeMrepaTypoii crieka-
HUSI TIO CPABHEHMIO ¢ 00pa3IaMy CETHETOIE30KEPAMUIECKUX MATEPHAJIOB, CIIOCOOCTBYIOIINI COXPAaHEHUIO
ux crexuomerpun. Jlob6askamu k Al,O, ciryxar kKapOOHATBI MIETOTHO3EMENBHBIX METAIIIOB (0apys, Kalblus,
crponuus), BBoaumMbie B Al,O, B kormmuectBax 5-30 mac. %. [Ipoananusuposan 6€CCBUHIIOBBIA IKONOTHYE-
CKH 4uCThIU (yHKIMOHANBHBIN Matepuain [IKP35, pazpaboranHblii Ha 0CHOBe OMHAPHOM cucTeMbl HIOOATOB
HaTpHs — JINTHS U 00J1a1aloni HU3KOH TUAJIEKTPUYECKOI MPOHUIIAEMOCTBIO, IOCTATOYHO BBICOKUMH IThE30-
KO3 PUIMEHTAMH ¥ CKOPOCTBIO 3BYKa, YTO JIENIACT €r0 IEpCIeKTUBHBIM Uil npuMeHeHus: B CBY-texnuke.
Vcnonp3oBaHue B TPOIECCE TOPSIUETO MPECCOBAHMUS 3aChIIOK M3 OKCHAA AIIOMHHUS C BBEACHHBIMU B HETO
KapOOHATaMH MIETTOYHO3EMENBHBIX METAIIIOB B KoimdecTBe 25—30 Mac. % MPHUBOIUT K IMOBBIIICHUIO MEXaHH-
YeCKOW MPOYHOCTH, IPU ATOM CHIDKAETCSI TeMIIepaTrypa ClieKaHusl M3rOTaBIMBaeMOro Marepuaa (B 3aBUCHMO-
CTH OT KQUCCTBCHHO-KOJIMYCCTBCHHOT'O COCTaBa SaCI)IHKI/I) Ipyu COXPaAaHCHUN HU3KUX 3HAYEHUM OTHOCHUTEJILHOMN
JIMJICKTPUUECKOM MPOHUIIAEMOCTH M BEICOKHMX 3HaUCHHWI CKOPOCTH 3ByKa. J[aHO HayYHOE MCTOJIIKOBAHHE TIPO-
LIECCOB, MPOUCXOSIINX TIPH MOITYYCHUH MTOJJOOHBIX MaTepHaloB B IPEAIaraéMbIX 3aChIIKAX.

KarwueBble ciioBa: HHOOATHI MICJIOYHBIX METAJIJIOB, METO TOPAYETO MPECCOBAHMSA, 3aChIlIKa, KEpaMU4ie-
CKHEC MaTc€puajibl, MCXaHUYCCKasd MPOUYHOCTD.

ON THE POSSIBILITY OF INCREASING THE MECHANICAL STRENGTH
OF NIOBATE FERROPIEZOCERAMIC MATERIALS
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Abstract. The article considers the conditions for the formation of one of the most important characteristics
of mechanical properties — the strength of niobate ferroelectric piezoceramics intended for use in microwave
technology. It is shown that by varying the qualitative and quantitative composition of the filling used
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in the hot pressing method, it is possible to increase the mechanical strength of sintered materials, while
reducing their firing temperature and maintaining the level of diclectric and piezoelectric properties. The
backfill used is based on aluminum oxide, which is chemically inert to the press-mold material and has a
higher sintering temperature compared to the samples of ferroelectric piezoceramic materials, helping to
maintain their stoichiometry. Additives to Al O, include carbonates of alkaline earth metals (barium, calcium,
strontium), introduced into AL O, in quantities of 5-30 mass %. The analysis was carried out on the lead-free
environmentally friendly functional material PKR35, developed on the basis of the binary system of sodium-
lithium niobates and possessing low dielectric constant, sufficiently high piezoelectric coefficients and sound
speed, which makes it promising for applications in microwave technology. It has been shown that the use of
aluminum oxide backfill with alkaline earth metal carbonates introduced into it in an amount of 25-30 mass %
in the hot pressing process leads to an increase in mechanical strength, while the sintering temperature of the
manufactured material decreases (depending on the qualitative and quantitative composition of the backfill) at
the same time maintaining low values of relative permittivity and high values of the speed of sound. A scientific
interpretation is given of the processes occurring during the production of such materials in the proposed
backfills. A conclusion is made on the advisability of taking into account the results obtained in the work when
developing similar materials and devices based on them.
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