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instrument materials

PEDEPAT

PoGora Bwmimye 94 cropiHok, 18 pucyskiB, 16 tabmuup Ta 35
616iorpadiuHUX HAatMEHYBaHb.

Bynu po3risiHyTI CTaHAApTHI THUNM PI3ajJbHUX KEpaMIYHHUX Marepiais,
OCOOJIMBOCTI BUTOTOBJICHHSI PIXKY4Oi KEpaMiKé 1HCTPYMEHTAJILHOTO MPU3HAYCHHSI.
Po3riisHyTO MOMJIMBOCTI MIJBULICHHS B’SI3KOCTI PpYHHYBaHHA KepaMIYHHUX
MatepianiB. [lokazaHa NepCHEeKTUBHICTh PO3POOKM KepaMIYHUX MarepiaiiB Ha
OCHOBI JUOKCH]TY ITUPKOHIFO.

[IpoBeneno wMertanorpadgiuynuii, peHTreHo(a30BUM, JTOKAIbHUN XIMIYHUN
aHamisu 3paskiB cuctemu ZrO, — TiAl — B, mo Oyau oTpumaHi HpHUPI3HUX
TEMIEpaTypax rapsiaoro npecyBaHHs.

JocmipkeHo  MIKpOCTPYKTYpY, — (a3oBuil  ckimax  Ta  TBEpHICTb
rapsuenpecoBanux 3paskiB cucremu ZrO, — TIAl — B, BmumB TemmepaTypu

rapsuoro NpecyBaHHs Ha KIHIEBHUM cTaH Ta (P13UYHI BIACTHUBOCTI.

Kmouosi cnosa: PDKYUA KEPAMIKA, PEAKIIMHE CITIKAHHS,
MIKPOCTPYKTVYPA.



ABSTRACT

This work consists of 94 pages, 18 pictures, 16 graphs and 35
bibliographical titles.

We looked into standard ceramic cutting material types, peculiarities of
ceramics cutting manufacturing on instrumental purpose. Possibilities of ceramic
materials fracture toughness boost were considered. The perspective of ceramic
materials development based on zirconium dioxide was shown.

Metallographic, X-ray, and local chemical analysis of ZrO, — TiAl — B
system samples were conducted, that were discovered at different hot pressing
temperatures.

Microstructure, phase consistency and firmness of ZrO, — TiAl — B system
hot-pressing samples, hot pressing temperature influence on physical properties

and final state was investigated.

Keywords: CERAMICS CUTTING, REACTIONAL SINTERING,
MICROSTRUCTURE.



BCTYII

Pa3oM i3 CTpIMKUM pO3BUTKOM HAayKH 1 TEXHIKH, YAOCKOHAIIOIOTHCS
NpuiIagv Ta MalllMHH, BIAMOBIIHO BUMOTH J0 JOBIOBIYHOCTI 1 HaIIMHOCTI BY3JiB 1
iX jeranei miaBUIYIOTHCA.

OcHOBHA KUIBKICTh JCTaJiel OTPUMYETHCA JUTTSAM, aje MpU LbOMY CIIiJT
BpPaxoBYBaTH TEXHOJIOT14HI MOXUOKH pO3MipiB, popmu, 1ePEeKTH SAKOCTI MOBEPXHI,
10 MOXXYTh BUHUKHYTH. Lli mOXnOKH Ta neeKTr NepenKo KaTh 3a0€31EUEHHIO
HEOOXITHOT SIKOCTI JieTajied, TOMy BHHHUKAa€ TOTpeda Yy 3acTOCyBaHHI
KaJIIOpYyBaJIbHUX IIPOLECIB 1 PIHIITHOT OOPOOKH MOBEPXHI.

CyyacHuMH crioco0aMu JIUTTS MOxHa jgocartd 5 — 10-i kjmacu TOYHOCTI
MOBEPXHI, y PIAKUX BHUIMAJIKAX MOXKHA JOCITTA 2 — 4-i KJIaCHh TOYHOCTI TaKUMU
croco0aMu SIK: XOJIOJHE IITaMIlyBaHHsS, 00’€MHE ITaMITyBaHHS, BUIABIIOBaHHS
Ta JIUTTA IMiJ THUCKOM. J[OCSATTH BHCOKHX KJIAaciB TOYHOCTI PO3MIPIB Jeranei 1
SKOCTI TMOBEPXHI MOXXHA 3aJIMIIMBIIM HA 3aroTOBI[l BU3HAYEHUU MPHUITYCK, IO
BUJIAJISIETBCSL  TpollecaMu  Po3MIpHOi 0OpoOku. TakuM YHMHOM 1 JOCATAETHCS
HE0OX1JHA TOYHICTh (POPMHU 1 AKICTH TOBEPXHI, caMme ToMy 80% 3aroToBOK aeTanei
y MalMHOOYIyBaHH1 MiIIAI0THCS PO3MipHiKA 00pooIti [1].

Bucoka TouHicTh 00pOoOKHM neTaneil Moxke OyTH JOCATHEHA 3a PaxyHOK
Majioi PI3HUII TeMmeparyp MK OOpoOJIIOBaHOK JACTAUII0 1 HABKOJIUIIHIM
CEpEeNOBUIIIEM Ta TMOPIBHAHO MaJMMHU JIIOUMMH CcWiaMu Ta jaedopmalisiMu
CUCTEMU BEPCTAT-IeTaTb-IHCTpYMEHT. UeTBepTHil Ta 1HOMI TPETiM KJIACH TOYHOCTI
OOpOoOKM MOXHa JOCSATHYTH OOpOOKOI JeTaneil Ha TOKAapHUX, (Ppe3epHux,
po3TouyBajIbHUX BepcTatax. Ha mnumdyBanbHUX, KOOPAMHATHO-PO3TOUYBATHHUX
Ta IHIIWX TPEIU3IMHUX BepcTaTtax MOXKHA JOCATHYTH 3 — 1-i Ki1ach TOYHOCTI 3a
PaxyHOK IIie¢ OIBIIOTO 3MEHIIECHHS A10UnX Cuil 1 aedopmaliiii CUCTEMU BepCTaT-
JeTaab-iHCTPpyMEHT [2].

3MEHIIUTH MPUITYCK Ha PO3MiIpHY OOpoOKy, a 1HOJI 1 BHUKJIIOUHUTH HOTO

MOXHa 3aCTOCOBYIOUM MPOTPECUBHI CIIOCOOM (POPMOYTBOPEHHS Taki SIK: 00’ €MHE



npeuusiiiHe [TamMImyBaHHS, pPOTAalliiiHe KyBaHHS 1 BUIABIIOBAaHHS, Nperu3iiHa
MIpOKaTKa, HaKaTKa, JIUTTS 10 BUILUIABIIOBAHUX MOJIEISAX 1 B 000JOHKOBI (hopmH, a
TaKOX 3aCTOCOBYIOYM METOAM MOPOIIKOBOI MeTamyprii. IcHye Gararo BHMajKiB,
KOJIM TPUIYCKM Ha 3aroToBKax JeTalied HAaCTIIbKM BENUKi, II0 BHUHUKAE
HEOOX1THICTh MOAIIUTH 00pOOKY pi3aHHSAM Ha IMEPBUHHY Ta OCTAaTOUHY.

3MEHIIUTH NUTOMUKA  00’€eM  po3MIpHOI  OOpOOKM  pi3aHHSM B
TEXHOJOTIYHOMY LHMKJI BHUIOTOBJICHHS JIeTalel MOXXHA YAOCKOHAJICHHSAM
3aroTiBEJIbHUX OIlepalliii Ta OTPMMAaHHSAM MaKCHMaJlbHO HaOMMkeHoi (opmu 1
pPO3MIpIB 3arOTOBOK JI0 KIHIIEBOTO BHpOOy. Y 3arajibHOMYy 00cCs31 BUPOOHUITBA
MallliH po3MipHa 00poOka ckinagae npubauzHo 40%, Tomy moTpeda y
BEpCTAaTHOMY 00JIaIHaHHI MOCTiKHHO 3pocTae [1].

[losiBa HOBUX IHCTPYMEHTAJIBHUX MAaTepiaiiB MOXKE J03BOJIMTA 3HAYHO
MIJBUIIUMTU IIBUIKOCTI PI3aHHS, OJHAK TMOTpeOy€e MPOBEACHHS JOJATKOBUX
JIOCITIJIKEHb 3aKOHOMIPHOCTEM BHCOKOIIBHUJIKICHOTO pi3aHHs. BpockoHaneHHs
KepaMIYHUX PLKYYUMX MaTepialiB BHMAarae€ 3acTOCYBaHHS HOBUX HIAXOIB [0
TeXHOJOTrii Ti BHTOTOBJEHHS, TAaKUX SK IIJBUIICHHS CKCILTyaTaIlllHHUX
BrnactuBocTelt PK Ta po3poOka pecypcoz0epiratounx TeXHOJIOTIH.

Buxoasuu 3 xapaktepy pO3BUTKY CYy4aCHOTO MalIMHOOYJAyBaHHS BUHUKAE
noTpeba B 30UIBIIEHHI OOCATY ICHYIOYMX Ta PO3pOOKM HOBUX BHJIB PIKY4dOl

KEepaMiKH 3 BUCOKMMH €KCIUTyaTallliHUMU BIACTUBOCTIMH [3].



BUCHOBKHA

MetonoMm peHTreHo¢a3oBOro aHaiizy KOMIIO3UIIHHUX MaTepialiB CHCTEMU
ZrO, — TiAl — B oTprMaHHX METOAOM Iapsvoro MpecyBaHHS BCTAHOBJICHO,
mo BigOynocs momiMopdHe mneperBopeHHs ZrO, 3 MOHOKIIHHOI Yy
TeTparoHajabHy Moaudikamio. bymno usiBieno ZrTiO4 TiO,, ZrO, AlB,,
Al,TiOs.

MeTo10M JTOKaJbHOTO XIMIYHOTO aHalli3y BCTAHOBJICHO, 1110 31 30UIbIIICHHSIM
TEMIIEpaTypy Tapsyoro MPEeCyBaHHS CIOCTEpIraeTbes 30UIbIICHHS (a3 Ha
OCHOBI aJIFOMIHIIO.

BcranoBiieHo, 110 30UIBIIEHHS TEMIEpPATypu Trapsiuoro MpecyBaHHS
PU3BOUTH JI0 YKPYITHEHHS CTPYKTYPH 32 PaxyHOK MPUCKOPEHHS MPOIIECIB
nugy3ii, Ta pOCTy KPUCTAIIB.

MikpoTtBepaicTs Ta TBepaicTh o mkaim HRA ckmagatrors 21,2 ta 94 ns
3pa3ky, mo OyB orpumaHuil npu Temneparypi 1400 °C, 19,25 ta 92 ans
1450 °C, 14,02 ta 85 gua 1500 °C BiAIIOBIIHO.



CONCLUSIONS
The ZrO, - TiAl - B composite system’s X-ray analysis, obtained through
hot pressing showed polymorphic transformation from monoclinic ZrO, to
tetragonal modification. We discovered: ZrTiOy4, TiO,, ZrO, AlB,, Al,TiO:s.

Local chemical analysis revealed that hot pressing temperature increase lead

to phase increase based on aluminum.

We established that the increase in hot pressing temperature leads to
structure accretion due to diffusion processes acceleration and crystal
growth.

Micro-firmness and firmness by HRA scale make 21,2 and 94 for the sample
that was obtained at 1400 °C, 19,25 and 92 — for 1450 °C, and 14,02 and 85
— for 1500 °C respectively.



