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PE®EPAT

JIATIJIOMHA POBOTA: 75 cropiHok, 27 pucyHkiB, 9 Tabmuiie, 32 mxepen,

OO6’€exT TOCHITKEHHS — CIPSIMOBAHO 3aKpUCTaNI30BaHl CIUIaBH cucteM MO-
5%Ti, M0-35%TiC, Mo-27%ZrC

Meroto poOOTH € JOCIHIJKEHHS, CTPYKTYPH Ta MEXaHIYHUX BIACTHUBOCTEH
CHPSMOBAHO 3aKPHUCTATI30BaHUX CIUIABIB 3aJJaHUX CHUCTEM.

bynu mnpoBenmeni skicHI Ta KUIbKICHI MetayorpadidHi JTOCHIIKEHHS,
peHTreHo(pa3oBuil Ta pEHTT€HOCTPYKTYPHUHUI aHaII3H.

BcraHoBiieHO, M0 CIUIaBH MarOTh CHOPSMOBAHY JCHAPUTHY CTPYKTYpY i
MICTTh 10 2 ¢a3u, kpim 3pasky Mo-5%TI, e moB’s3aHO 3 THM, 110 MOIIOACH
pO34yuHS€E y cOO1 TUTaH.

BusiBneno mio crtpykrypa y 3pasky M0-35%TiC Oinbin apiOHa HiXK y 3pa3Ky
Mo-27%ZrC, ane mpu 30UIBIIEHHI IBUIAKOCTI KpHUCTami3alii CTPYKTypa 3paska
Mo0-27%ZrC 3ra4HO TTOAPIOHIOETHCS, ajie YTBOPIOIOTHCS Ti cami ¢asm.

IToka3zaHo, 1O MIKPOTBEPICTh CIUIABIB cHagae y mociaigoBHocTi Mo-
35%TiC; Mo0-27%ZrC; M0-5%Ti. Ta 3a1euTh BiJi MIKPOCTPYKTYpH IIMX CIUIABIB,
10 TMOBHICTIO BIJNOBI/Ia€ TEOPETUUYHUM JIAHUM SIKI BKa3ylOTh Ha T€, 10 y OUIbII

JpiOHOT CTPYKTYpH O1JIbIIa MIKPOTBEPIICTb.



ABSTRACT

The work contains: 75 pages, 27 figures, 9 tables, 32 sources

Object of study - directed solidified alloys of Mo-5% Ti, M0-35% TiC, Mo-27%
ZrC

The aim is to study the structure and mechanical properties of alloys what was
directionally solidified defined systems.

Were conducted qualitative and quantitative research metallographic, X-ray and X-
ray diffraction analysis.

Established that alloys are aimed dendritic structure and containing two phases,
except the Mo-5% Ti, due to the fact that molybdenum dissolves in itself titanium.
Revealed that the structure of the sample Mo0-35% TiC smaller than sample Mo-
27% ZrC, but with increasing speed crystallization structure design Mo-27% ZrC
significantly cut, but produced the same phase.

Showing that alloy microhardness decreases in the sequence of Mo-35% TiC; Mo-
27% ZrC; Mo-5% Ti. And depending on the microstructure of these alloys is fully
consistent theoretical data which indicate that a small structure more

microhardness.



BUCHOBKHA

MeronoM O€3TUTeNIbHOI 30HHOI IJIaBKM OyJI0 BUPOLIEHO CHPSIMOBAHO
3akpucranizoBani ciiaBu Mo-5%Ti, M0o-27%ZrC, Mo-35%TiC.

JlocmiKeHHST MIKPOCTPYKTYpH TIOKa3allo, MO CTPYKTypu Kpim Mo-5%Ti
MalOTh MATPHUII0O apMOBaHy JIEHAPUTHUMHU BKJIIOUYCHHSMU Y HaMpsMKY
KpucTai3zaiii. BKiroueHHs HEpIBHOMIPHO PO3MOUICH] Y HAPSIMKY KpHUCTaTi3allii.

[Tokazano, mo 3pa3zok ckimaxy Mo-35%TIC mae momiTHO ApiOHINTY
cTpykTypy, HiK MO0-27%ZrC. Kpuctamu TiC B 110My 3pa3Ky CHPSIMOBYIOTHCS
nepeBaxHo y HanpsMky <110>. 3aramom Hanpsmok <110> € npiopuTeTHUM st
MomionieHy y Beix 3paskiB. Ctpykrypa M0-5%Ti omHOpigHa B ycix HampsMKax.
Takox ToOKa3aHo, IO B YMOBaX IMIBHUJKOI KpHCTaii3allii B 3pa3ky ckiaxy Mo-
27%ZrC  cTpykTypa 3HA4YHO TMOJAPIOHIOETHCS, 3aTUIIAETHCS  JICHIAPUTHOIO
COpPSIMOBAHOIO Y HampsIMKY KpucTaiizauii, ajge ¢asu, Kl B HI YTBOPIOIOThCH,
MaloTh TaKy >K MOpP(OJIOrito, SIK 1 IPU CIPSMOBaHIM KpUCTai3allii Ipyu MIBUIKOCTI
1 MM/XB.

JlocmimKkeHHsT MIKpOTBEPAOCTI TTOKA3alld, 0 HAHOUIBIILY TBEPAICTh Y BCIX
HampsMkax Mae 3pasok Mo-35%TIiC, Mo-27%ZrC mae MeHIIy IiHTErpajibHY
MIKpPOTBEPIICTh, a 3pa3ok Mo0-5%Ti Halimenmry. HallOumbIn TBepIOO TUIOIIMHOO
s Mo-35%TiC BusBHIach meprneHAMKY/IsIpHA, B TOH 4ac sk aiast Mo-27%ZrC
noB30BkHs. [lonepeyHa miomuHa BUSBUIACH HaMEHII TBepaor0. 3pa3zok Mo-

5%TIi mae Maibke 0JHAKOBY MIKPOTBEP/IICTh y BCIX HANPsIMKaX.



CONCLUSION

The directionally solidified Mo-5% Ti, M0-27% ZrC, Mo-35% TiC alloys
were grown by floating zone method.

Microstructure research has shown that the structure except Mo-5% Ti matrix
reinforced with dendritic inclusions towards crystallization. Inclusion unevenly
distributed toward crystallization.

It is shown that the sample of M0-35% TiC has markedly smaller structure
than Mo-27% ZrC. TiC crystals in this sample are directed mainly towards <110>.
Overall direction <110> is a priority for molybdenum in all samples. The structure
of the Mo-5% Ti uniform in all directions. It is also shown that the rapid
crystallization in a sample of Mo-27% ZrC structure significantly cut, is directed
towards dendritic crystallization, but phase, which it formed with the same
morphology as for directional solidification at a speed of 1. mm / min,

Microhardness research showed that the greatest strength in all directions
like a M0-35% TiC, Mo-27% ZrC is less integrated microhardness and like Mo-
5% Ti least. The most solid plane of the Mo-35% TiC turned perpendicular, while
for Mo-27% ZrC longitudinal. Transverse plane appeared less firmly. A sample of

Mo-5% Ti is almost identical microhardness in all directions.



