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PEDEPAT

Po6ota Bmimye: crop. — 90, puc. — 25, Tabu. — 18 , miT. — 62.

Y numiomHil poOOTI BUKIAACHO JITepaTypHHUI OIS Cy4acHOTO CTaHy Teopil
1 IPaKTUKU OTPUMAHHA KepaMIYHIX KOMIO3UIIITHIX MaTepialliB HA OCHOBI TUOKCUIY
IUPKOHIIO Ta METOIIB iX OTpuUMaHHs. J{Ji1 TOCATHEHHS METH TTOTPiOHO:

1. OTpumaTu pixKyqy KepaMiKy METOJOM Trapsdoro MpecyBaHHS;

2. JlocmiauTy MIKpOCTPYKTYPY Ta XIMIYHUHN CKJIaJl OJepKaHUX KOMITO3HTIB;
3. Hocnigutu izuko-MexaHIdH1 BIACTUBOCTI OJIEp)KaHUX KOMIIO3HUTIB;

4. TlpoBeneHHs eKcIulyaTalliHUX BUTPOOYBaHb.

O0’exT mocaimKeHHs. Kepamiuni Marepianu cucremu ZrO, — TiO, — Al — C 3
pizauM BMmicTom Byriemo (8, 10, 13 wmac.%), oTpuMaHi METOAOM Trapsyoro
MIPECYBaHHS

[IpeameT nmOCHIIKEHHS: BIUIMB BMICTY BYIJICIIO Ha CTPYKTypa, (a3zoBuit
CKJaJ ~Ta MEXaHI4Hl BJACTUBOCTI KOMIIO3UILIMHOIO  MaTepialy CUCTEMU
Zr0O, — T|02 —Al-C.

Meroau AOCHiPKEHHS Ta amaparypa: KepamiuHi KOMIIO3UTH OTPUMYBAJIUCS 3
BUKOPHUCTAaHHSAM yCTaHOBKM rapsyoro npecyBanHs crBopenuii B IHM HAH VYkpainu,
MIKpPOCTPYKTYpa MarepiajiB  JOCIKyBajaCh Ha  ONTHUYHOMY  MIKPOCKOIII
«NEOPHOT 21» Ta enektpoHHOMY Mikpockomi. CTIHKICTh pi3liB AOCTIKyBanacs
3a JOTIOMOTOI0 TOKapHO-TBUHTOpi3anbHUX BepcTariB Mapok D@T-11 1 1E61M. 3Hoc
IJIACTUH BHUMIPIOBAIM 32 JOTIOMOTOK0 1HCTPYMEHTAJIBHOTO MIKPOCKOTA 3 3araJilbHUM
301apmeHHsIM X 120 1 minoro moguiku 0,01 M.

KitouoBi crmoBa (CIOBOCHONYYECHHS): Kepamika, OUOKCUO YUPKOHIIO, peaxyiliHe

CNIKAHHA, MIKDOCMPYKIMYpPA, 6MIicm 8y2ieyro, (i3uKko-mexaHiuti 61acmueocmi.



ABSTRACT

The work contains: p. — 90, fig. — 25, tab. — 18, sources — 62.

This work presents an overview of the current state of literary theory and
practice of obtaining ceramic composite materials based on zirconium dioxide and
methods of their obtaining. To achieve the goal you need:

1. To get cutting ceramics by hot moulding;

2. To study the microstructure and chemical composition of the obtained
composites;

3. Investigate the physical and mechanical properties of synthesized
composites;

4. To carry out exploitation tests.

Object of study: ceramic materials system ZrO, — TiO, — Al — C with
different carbon content (8, 10, 13 wt.%), obtained by hot moulding.

Subject of the study: the impact of carbon on structure, phase composition
and mechanical properties of composite material systems ZrO, — TiO, — Al — C.

Methods and equipment: ceramic composites were obtained using hot
pressing installation established in ISM NAS of Ukraine, studied material
microstructure on the optical microscope «NEOPHOT 21» and electron microscope.
Resistance cutters investigated using screw-cutting lathe makes FT-11 and 1E61M.
Wear plates was measured using a tool microscope with the general increase x 120
and point value of 0,01 mm.

Keywords (phrases): ceramics, zirconium dioxide, reaction sintering,

microstructure, carbon content, physical and mechanical properties.



BUCHOBKHA

1. BcraHoBieHO, 10 B  TapsyYelNpecoBaHOMY  Marepialli  CUCTEMH
ZrO, — TiO, — Al — C 36iibmrenHs BMicty Byriento (Bix 8 1o 13 mac. %) nmpu3BoauTh
JI0 YTBOPEHHsA OUIBIIOI KIJIBKICTH PIBHOMIPHO po3nojiieHux (a3 mo 00’emy
MaTepianxy Ta YTBOPEHHS AUCIEPCHOI OE3MOPUCTOI CTPYKTYPH KOMITO3UTY.

2. Bussneno, mo B cuctemi ZrO; — TiO, — Al — C po3mip ¢a3oBuX CKIIag0BUX
cknaznae Big 0,5 - 7 mxm ( 8 mac.% C) 10 0,5 - 1,5 mxm (13 mac.% C).

3. BcraHoBneHo, 1m0 31 30UIBIIEHHSAM BMICTY Byriemio Bix 8 Mac.% 10
13 mac.% 30inbiryeTbest TBepAicTh (Big 94 mo 97 HRA) Ta mikpoTBepaicTh (BiA
17,4 no 19,3 I'Tla) marepiainy.

4. BunpoOyBaHHS Ha CTIMKICTh MNpU  [UKIIYHO-YAAPHOMY  TOYIHHI
raps4ernpecoBaHiX IUIACTHH i3 kKommno3uty 54 wmac.% ZrO, — 8 wmac.% TiO, —
25 mac.% Al — 13 mac.% C npu mBuakocTi pizanas 0,67 mM/c mokasaiu, 1o MaTepiai
Ha 25 % TOCTymaeThCcs 3pa3kaM TAKOTO XK THIY 1 po3Mipy 3 kepamiku BOK-60.
30unbIeHHsT MBUAKOCTI pizaHHs g0 1 Ta 1,33 m/c mpu3BOAUTH A0 3pOCTaHHS
IIBUIKOCTI 3HOITYBAHHS TUIACTUH Ta BUKPUIIIYBAHHS P1’KYy401 KPOMKH IO TIOBEPXHI.

5. IlpoBenenwuii aHani3 HeOE3MNEUHUX YNHHUKIB TP BUKOHAHHI MaricTepCchKoi
po0OOTH, po3poOKa 3aXOJIB HAa YCYHEHHS IIUX YMHHUKIB, a00 MPUBEIEHHS iX 0
JOMYCTUMOI'O 3HAUYEHHs Ta 3a0e3MeyeHHs1 Oe3MeKn MepcoHaly B pasl HaJA3BUYAHHUX

CUTYaIlIN.



CONCLUSIONS

1. It is established that in hot moulded material ZrO2 — TiO2 — Al — C
increasing of carbon content (from 8 to 13 wt.%) leads to the formation of a larger
number of evenly distributed phase and formation of dispersed without porosity
composite structure.

2. It is established that in system ZrO2 — TiO2 — Al — C size of phase
components are from 0,5 - 7 mkm (8 wt. % C) to 0,5 — 1,5 mkm (13 wt. % C).

3. It is established that with increasing carbon content from 8 wt. % to
13 wt. % increases hardness (from 94 to 97 HRA) and microhardness (from 17,4 to
19,3 GPa) of the material.

4. Test for stability under cyclical shock-turning hot-plates from composite 54
wt. % ZrO2 — 8 wt. % TiO2 — 25 wt. % Al — 13 wt. % C at cutting speeds of 0,67 m/s
shown that the material is 25 % inferior in comparison with same type and size of
ceramic material VOC-60. Increasing of cutting speed to 1 and 1,33 m/s increases
speed of wear for plates and cutting edge chipping on the surface.

5. The analysis of hazards in the performance of the master's work was carried
out, as well like development of measures to address these factors or to bring them to

acceptable level and safety of staff in case of emergency.



