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PE®EPAT

Po6Gorta Bwmimnye: 69 cropinok, 20 pucyHkiB, 15 Tabmumb, 61 mocwiaHHS Ha
JiTepaTypHi AaHi.

Obext pochimkenHss — kommo3utu 10SclCeSZ-8YSZ 3 mopomkoBux
MaTepialiB pizHoro BmicTy 8YSZ: 33, 40 ta 50 macoBux %.

Metoro naHoi OakanaBpChbKOi pOOOTH € JOCHIJKEHHS BIUIMBY CKIIAy
KOMITO3UIIIITHOTO MaTepialy Ha OCHOBI OKCHY IIUPKOHIIO JJIsl 3aCTOCYBAHHS B SIKOCTI
EJICKTPOIITY KEepaMIYHUX TMaJMBHUX KOMIPOK Ha TakKl BJIACTUBOCTI, SIK MIIIHICTb,
MOPUCTICTh Ta CTPYKTYpAa.

Metonu pocnipkeHHs Ta anaparypa. [lepea TuM, sk BATOTOBUTH 3pa3KH, AaH1
NOPOIIKK OyiH 3MimnaHi y 6apabaHHOMY MJIMHI B CEPEJIOBUII €TAHOJIOBOTO CIHPTY.
[IpecyBaHHsT MPOBOAMIIOCS OAHOOIYHUM IMPECYBAaHHAM Ha TIAPABIIYHOMY IIPECi.
dopMyBaHHS BUPOOIB MPOBOIUIIOCH B cTaneBii mpec-hopmi. CriikaHHS TPOBOIUIOCH
y neul Linn High Term, mapku VMKI1600. IIpoBeneHo po3paxyHKH MOPUCTOCTI
c(hopMOBaHUX 3pa3KiB METOJIOM T1IPOCTATHYHOTO 3BaKYBAHHSI.

JlocniakeHo BIUIMB BUX1JHOTO CKJIaJy KOMIIO3UTY Ha 3HAUYEHHS HOTO MIIIHOCTI
BUNPOOYBAHHIM Ha JIBOBICHUI 3rMH. BCTaHOBJIEHO, 10 MILHICTH 3pa3KiB 3pOCTaE 3i
30UTbLIEHHSAM BMICTY 8Y SZ B KOMIIO3UTI Ta MMIJIBUILEHHSIM TEMIEPATypH CITIKAHHS.

JI1st TOCHIIKEHHSI CTPYKTYPHU METOJIOM CKaHYI04O1 €JIEKTPOHHOT MIKPOCKOTIi,
3pa3ku  OyJI0 3ampecoBaHO B  000WMHM 32  JOMOMOTOK  ABTOMATHYHOTO
3anpecoByBajgbHOTO Tipecy Simplimet 1000 Ta BiAmoaipoBaHO Ha aTMa3HOMY Kpy3i 3a
JIOTIOMOT'OX0 KOMIAKTHOTO TIpUCTpoto /i nutidyBanns Phoenix Alpha. Jlochimkenns
CTPYKTYPH HPOBOAMIOCS 3a TONOMOTor0 Mikpockony Selmi POM — 10611.

BcranoBneHo, 1110 oTpuMaHi KOMITO3UTH Ha BIIMIHY B1JI BUX1THUX KOMIIOHEHTIB
MaloTh JIOCTaTHIO AJi1 pOOOTH KepaMiyHOi MajJuBHOI KOMIPKHU MILHICTH (Olabiie 120

MIla) Ta gomycTumy BIIKPUTY HOPUCTICTH (MeHLIe 15%).

KmouoBi cnoa: KEPAMIYHA TIAJIMBHA KOMIPKA, JIOKCU[J
HOUPKOHIIO, CTABIUII3ATOP, I0H, ITIOPUCTICTD, EJIEKTPOJIIT, MILIHICTD,
KOMIIO3UT, EJIEKTPOH, CTPYKTYPA



ABSTRACT

The work contains 69 pages, 20 figures, 15 tables, 61 references to the literature

data.

The object of study - Composites 10Sc1CeSZ-8YSZ from powder materials of
different content 8YSZ: 33, 40 and 50 wt%.

The aim of this bachelor work is to study the impact of composite material based
on zirconium oxide for use as ceramic electrolyte fuel cells on properties such as

strength, porosity and structure.

Methods and apparatus. Before you make samples, these powders were mixed
in a drum mill among ethanol alcohol. Pressing conducted unilateral compression in a
hydraulic press. Formation of products carried out in a steel mold. Sintering conducted
in the oven Linn High Term, brand VMK1600. Calculations porosity samples
generated by hydrostatic weighing.

The effect on the output of the composite value of its strength tests on the biaxial
bending. It was established that the strength of the samples increases with the content

in the composite 8YSZ and increasing sintering temperature.

To study patterns by scanning electron microscopy, samples were pressed into
the holder using automatic zapresovuvalnoho press Simplimet 1000 and polished the
diamond wheel using a compact device for grinding Phoenix Alpha. Investigation of

the structure was carried out with a microscope Selmi REM - 106Y.

Established received Composites unlike the initial components are sufficient for

ceramic fuel cell strength (over 120 MPa) and allowed open porosity (less than 15%).

Keywords: CERAMIC FUEL CELL, ZIRCONIUM OXIDE, STABILIZERS,
ION, POROSITY, ELECTROLYTES, STRENGTH, COMPOSITES, ELECTRON,
STRUCTURE



BUCHOBKHA
B naniit 6akanaBpchkoi poOOTI OyJ1I0 BUBYEHO BILIUMB CKJIAy KOMITO3HUIIIHHOTO
€JICKTPOITYy Ha OCHOBI JIIOKCHAY IUPKOHIIO Ha (POpMyBaHHS HOTO CTPYKTYpH Ta

MII[HOCTI.

1. Ha ocnosi nopouiky 10Sc1CeSZ 3 nonaBanusm Ta 3MinryBanssm 33, 40
ta 50 macoBux % mopomky 8YSZ MeTonoM MpecyBaHHA Ta CHIKaHHS CyMiIn
NopoIIKiB BUroToBIeHO KoMio3utu 10Sc1CeSZ-8YSZ.

2. Po3paxoBano 3HaueHHS! TOPUCTOCTI KOMMO3UTIB. BCTaHOBIIEHO, 1110 BOHU
BIJIMOBIJIAIOTh BHUIIE OINMWCAHUM BHUMOTaM, $SIKI CTaBIATBCS 1O Marepiairy Mpu
BUTOTOBJICHHI €JIEKTPOJIITY KEpaMmi4HOi MaJMBHOI KOMIpKU. BiakpuTa mopucTicTh
nicis cnikaHHs npu temneparypi 1400 °C kommnosuris 3 BMictoMm 8YSZ 0; 33; 40; 50
MacoBuX % cTaHOBUTH 32; 8,6; 6,5; 1,6 % BiamoBigHO Ta ipu Temieparypi 1450 °C —
28,3; 5,3; 1,8; 0,1 % BignoBinHo. BupimieHo mnpoOieMy Ta30HENPOHUKHOCTI
€JIEKTPOJITY TMaJuBHOI KOMIPKHA. 3HAYEHHS BIJAKPHUTOI MOPUCTOCTI KOMIIO3UTIB
10Sc1CeSZ-8YSZ, na BimMiny Bij 10Sc1CeSZ 6e3 nonaBanusa 8YSZ He MepeBUIILYE
nonycTuMi 3HaueHHs — 15%.

3. HocnimxkeHo ctpyktypy kommo3uTiB 10Sc1CeSZ-8YSZ 3a momomororo
CKaHYIOUOl EJIEKTPOHHOI MIKPOCKOIIi Ta BCTAHOBJEHO, L0 JAHUN KOMIIO3UT Mae
MOPUCTICTh NEPEBAKHO 3AKPUTOTO THUITY, BIACYTHS Mepeka KaHaJlIB Ta MOp, BIIKPUTI
opH JIpiOHI Ta HE TIIUOOKI.

4, 3pa3ku BUMNPOOYBAHO Ha JABOBICHUN 3TMH Ta BCTAHOBJICHO 3HAYEHHS
MIIIHOCTI KOMITO3MTIB. MIIHICTh Tichs cmikaHHs npu  Temmeparypi 1400 °C
xoMmIto3uTiB 3 BMicToM 8YSZ 0; 33; 40; 50 macoBux % cranoButh 78; 146,7; 203,2;
200,7 MIIa BiamoBignao Ta pu Temrepatypi 1450 °C — 107,7; 165,4; 211,8; 232 MIla
BIJIMOBIIHO. BupiieHo mpo0aemMy MIIHOCTI €IEKTPOIITY MAIMBHOI KOMIPKH, MIITHICTb
komro3utiB 10Sc1CeSZ-8YSZ 3HauHO MEpeBUIIY€E 3HAUEHHSI MIITHOCTI KOMIIO3UTY
10Sc1CeSZ ta nepeBuliye MiHIMaJIbHO JomycTuMI 3HadeHHs — 100 MIla.

S. BcranoBieHo, 1110 MIIIHICTP KOMIO3UTIB 301IbIIYETHCS 31 301IbIICHHAM
BMicTy 8YSZ BUXOAUTH Ha JIESIKY TMOJUYKY, 1[0 3yMOBJICHO THM, IO LW Martepiai

3HAYHO Kparie PopMyeThCs Ta MiAa€Thes mpoiiecam crikanHs, Hix 10Sc1CeSZ.



6. BcranoBneno, 0o MIIHICTH KOMITO3UTIB 30UIBIIYETHCS TaKOX 31
301TBIICHHSM TEMIIEPATypH CITIKAHHS 32 PaxXyHOK ITOJICTIICHHS KOB3aHHS YaCTHHOK
Marepiaiy, 10 TPU3BOAUTH JI0 OUTBII MIIBHOTO 1X yIaKOBYBaHHS Ta IHTCHCUBHIIIIOTO
MPOXO/KEHHS MPOLIECIB YIITFHEHHS MaTepiaty Mpy CIiKaHHI.

B po6oTi po3paxoBaHa IjIlaHOBa KOIITOPUCHA COOIBAPTICTh MPOBEACHHS JaHOT
IUIIIOMHOI pOOOTH 3 ypaxyBaHHSM BCIX BUIIB BUSHAYCHHUX PECYPCIB.

OOrpyHTOBaHAa HAYKOBO-TEXHIYHA AKTYaJIbHICTh Ta E€KOHOMIYHA JOIUIBHICTH
IPOBECHOI POOOTH.

Po3pobmneni 3axomu, mo 3a0e3medyioTh 3J0pOBI YMOBH TIpari, Ta 3acajau

3a0e3neueHHs O0e3MeKu B Ha/I3BUYaWHINA CUTYAITI].



CONCLUSIONS

In this bachelor thesis studied the effect of the composite electrolyte based on
zirconium dioxide to form its structure and strength.

1. On the basis of powder 10Sc1CeSZ adding and mixing 33, 40 and 50 wt%
8YSZ powder by pressing and sintering mixtures of powders produced Composites
10Sc1CeSZ-8YSZ.

2. Calculated values of porosity composites. Established that they meet the
requirements described above that relate to the material in the manufacture of ceramic
electrolyte fuel cell. The open porosity after sintering at 1400 ° C composites
containing 8YSZ 0; 33; 40; 50 wt% is 32; 8.6; 6.5; And 1.6% respectively at 1450 ° C
- 28.3; 5.3; 1.8; 0.1% respectively. An issue electrolyte fuel cell gas barrier. The value
of open porosity composites 10Sc1CeSZ-8YSZ, unlike 10Sc1CeSZ without adding
8YSZ not exceed the permissible value - 15%.

3. The structure of composites 10Sc1CeSZ-8YSZ using scanning electron
microscopy and found that this composite has a porosity preferably closed type, there
Is no network of channels and pores, open pores small and not deep.

4. Samples tested in biaxial flexural strength and set composites. Strength after
sintering at 1400 °© C composites containing 8YSZ 0; 33; 40; 50 wt% is 78; 146.7;
203.2; 200.7 MPa respectively, and at a temperature of 1450 ° C - 107.7; 165.4; 211.8;
232 MPa respectively. An issue electrolyte fuel cell durability, strength composites
10Sc1CeSZ-8YSZ significantly exceed the strength of the composite 10Sc1CeSZ and
exceeds the minimum acceptable value - 100 MPa.

5. Established that the strength of the composites increased with increasing
content 8YSZ out on some shelf, due to the fact that this stuff is much better formed
and subjected to sintering processes than 10Sc1CeSZ.

6. Established that strength composites also increased with increasing sintering
temperature by facilitating sliding material particles, which leads to more dense
packing of passage intensive processes and sealing material during sintering.

The scheduled estimate prime price of realization of this diploma work is in-

process expected taking into account all types of certain resources.



It was reasonable scientific and technical actuality and financial viability of the
work.
Worked out measures, that provides the healthy terms oflabour, and principles

of providing of safety in an emergency.



