XXI MEXJYHAPOJHAS KOH®EPEHIIMA CTYIEHTOB, ACIIMPAHTOB U MOJIOJbBIX
YUEHBIX «ITEPCIIEKTUBBI PAZBUTHUA ©YHIAMEHTAJIBHBIX HAYK»

152
VK 620.171.2

KoncoanaupoBanne u pu3uko-mexaHu4ecKne CBOHCTBA KePAMUKHU
HAa OCHOBE KAPOOHMTPHAA HUPKOHUS
E.JI. Ky3bMeHKO
Hayunsbiit pykoBoauTens: aoueHT, K.T.H. C.B. Marpenun
HanmonaneHblii ncciienoBarebCkuil TOMCKUI NOJIMTEXHUYECKU YHUBEPCUTET,
Poccus, r. Tomck, nip. Jlenuna, 30, 634050
E-mail: kuzmenko70egor@yandex.ru

Consolidation and physical and mechanical properties of ceramics
based on zirconium carbonitride
E.D. Kuzmenko
Scientific Supervisor: Ass. Prof., PhD. S.V. Matrenin
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050
E-mail: kuzmenko70egor@yandex.ru

Abstract. The paper studied the physical and mechanical properties of ceramics based on
zirconium carbonitride, consolidated by hot pressing. Consolidation was carried out at a
temperature of 2000 °C. It has been established that the complication of the crystal chemical
structure leads to an increase in mechanical properties, but also leads to an increase in the porosity
of the samples. During the research, such mechanical properties as the Vickers hardness of the
samples and the elastic modulus of the samples were determined. It was found that among the
studied samples, ceramics with an equimolar composition of zirconium carbide and zirconium
nitride have the highest hardness. Moreover, this sample had the highest porosity and the highest
elastic modulus.
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Beenenne

PazpaboTka KepaMMUYeCKHMX MAaTepHajoB Ha OCHOBE COEIMHEHMH METaJIOB IEPEeXOJHBIX
rpynn ¢ a30TOM UM YIVIEPOJOM  SIBJISIETCS NEPCIEKTUBHBIM  HANpPaBIEHUEM  Pa3BUTHUS
MaTepHalioBeIeHUsl Ojarojaps COUYETAHHIO YHHMKAJIBHBIX CBOWCTB y Takux wmarepuanon. Ilpu
MOJIYyYEHUN JAHHBIX COCJUHEHUM M UX KOHCOJMJIUPOBAHUU B IUIOTHBIE OOBEMHBIE 00pa3lbl
HaOIoAaeTcsl JOCTH)KEHHE BBICOKMX TBEPAOCTEH, TemIeparyp IIJIaBlIeHUsl, HU3HOCOCTOMKOCTH,
CTOMKOCTH K arpecCHBHBIM XuMHuYeckuM cpenam [1]. Tlpu 3ToM cpenn coearHeHHN MEpeXOoTHBIX
METAJUIOB BBIACNSETCS COEJUHEHMs KapOuaa W HUTpUJa LUpKOHUS. JlaHHBIE CcOeTUHEHHUs
MEPCIIEKTUBHBI Oylarofaps BO3MOXKHOCTH IIOJIy4€HHS KapOOHUTpUIA LHUPKOHUS, CO CIIOKHOM
KPUCTAJNIOXUMHUECKONW CTPYKTYpPOH, M BBICOKMM TemIieparypam Iuiasienus, 3475 °C nna kapOuaa
u 2970 °C mis wutpunma [2]. Llenpro npencTaBieHHOW pabOThI  SIBJISUIOCH IPOBEACHHUE
KOHCOJIMUPOBAHUSA KEPaMUKH Ha OCHOBE KapOOHUTpHUAA IMPKOHMUA M ompeaeseHue (U3UKo-
MEXaHUYECKHUX CBOWCTB MOJIyY€HHBIX 00pa31oB.

JKCNepUMEHTAIbHASA YaCTh

B npoBenenHoit pabore uccineayembie 00pasibl ObUTM KOHCOTUANPOBAHBI METOJIOM TOPSYETrO
npeccoBanus npu temmneparype 2000 °C. IIpousBoamioch KOHCOIUAUPOBaHUE 00pa3loB KapOuaa
LUPKOHUS, HUTPUAA IMPKOHMS, MX SKBUMOJSIpHOW cmecu. M3mepenue TBepaocTeil 00pasioB
npousBogmwiock Ha [IMT-3. Onpenenenue monyneit ynpyrocreid oOpasloB ¢ aHAJIM30M KPUBBIX
Harpykenuss mnpousBommiock Ha Nanolndenter G200. Omnpenenenue MmIOTHOCTEH 00pa3oB
MIPOBOAMIIOCH C TPUMEHEHUEM METO/1a THIPOCTATUUECKOTO B3BEILIMBAHUS.
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B pesynbpraTte ompezeneHus MIOTHOCTEH HCCIEIyeMbIX KOHCOIUIUPYEMBIX 00pa3lioB ObLIO
YCTaHOBJICHO, YTO HAaMOOJIbINEH TUIOTHOCTBIO CPEeI UCCIEAYEMbIX KepaMHK 00JIaJjaeT KepaMHuKa Ha
OCHOBE HUTpUJA LIUPKOHUS, HAUMEHbIIEeH KapOua UMpKOHUs, Tabnuna 1.

Inomnocmoe uccnedyemuvix 0bpaszyos

CocraB ITnotHOCTH, T/eM®
ZrN 6,96
50 m011.% ZrC - 50 mon.% ZrN 6,5
ZrC 6,48

Tabnuya 1

boun onpenenensl TBepocTH 10 Bukkepcy uccienyeMbpIx cOCTaBOB KEpaMUK. Y CTAHOBJIEHO,
9T0 HauOOJNbIIEH TBEPAOCTHIO OONAgaeT KepamMHKa Ha OCHOBE KapOOHHUTpHUIA IMPKOHHMSA,

SKBHUMOJISIPHOTO coctaBa (puc. 1).
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Puc. 1. Teepoocmu uccnedyemuvix 006pazyos

Ha Nanolndentrer G200 ObII0 BBIMOJHEHO WHACHTHPOBAHHE C AHAIM30M KPHBBIX

HarpyxeHus (puc. 2).
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Puc. 2. Kpusas naepyaicenus uccredyemozo obpasya
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I[Tpu aHaM3e yrita HAKIIOHA OTPE3Ka KPUBOW COOTBETCTBYIOIICH pa3rpy3Kke ObUTH ONpPE/IeICHbI
MOJYJIH yrpyroctu (puc. 3).
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Puc. 3. Mooyns ynpyzocmu ucciredyemvix o6pasyos

3akiroueHne

B pe3ynbpTaTe mMpoBeIEHHBIX MCCICAOBAHUN YCTAHOBJICHO, YTO HAMOOIBIINMHU TBEPIOCTHIO U
MOJyJIEM YIIPYrocTH 00JiajaeT KepamMHKa SKBHUMOJSPHOIO COCTaBa, YTO CBS3aHO C YCIOKHEHUEM
KPUCTAUNIOXUMHUECKOTO CTpoeHus. CleayeT OTMETHTh, YTO HaumOONbIIeH IUIOTHOCTHIO CpEeau
UCCIIEyeMbIX COCTaBOB O0JIaJacT KepaMHUKa HAa OCHOBE HUTPHAA LUPKOHMS, a HaUMEHbIIEH
KepaMHuKa Ha OCHOBE KapOuaa mupKoHUs. [Ipu 3TOM 71 SKBUMOJISIPHON KEPaMHKH HE COXPAHSICTCS

3aBUCHMOCTb, OCHOBaHHAasi Ha IPaBWJIE aJJUTHBHOCTH, YTO CBUAETEIBCTBYET 00 YBEIUYCHHU
MOPUCTOCTH 00pasIa.
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