CtpykTypa Ta  BJIACTUBOCTI  CHPSMOBAHO  3aKPHUCTAJI30BaHMX  CILIABIB

cucremu Mo-Si-B

Structure and properties of the directionally solidified Mo-Si-B alloys

PEDEPAT

PobGora Bwmimntye: 79 cTopiHOk, 28 pucyHKIB, 7 Tabmuib, 46 mocuiiaHb Ha
JITEpaTypHi JaHi.

OO0’exT MOCIIPKEHHS CIIPSMOBAHO 3aKpucTaiizoBaHi cruraBu Mo-17,5% Si-
8%B ta Mo-17,5% Si-8%B

MeTtoro poOOTH € JOCHIIPKEHHS CTPYKTYPH 1 BJIACTUBOCTEH CIPSIMOBAHO
3aKpucTaTi3oBaHux cruiaBiB Mo-17,5Si-8B ta Mo-17,5Si-10B oaepxanux 3 Ta 6e3
J0JJaTKOBOTO MEPEMIIIYBAaHHS HUIIXOM 00epTaHHS 3pa3Ka MiJl Yac 30HHOI IJIaBKH.

Meronn  AOCHIIKEHHS Ta amaparypa: OTpaMaHHsA IIBHJIKO
3akpicTanizoBanux cruiaBiB Mo-Si-B 3niticHioBanock Ha ycranosi "Kpucran-206".
3a JOMOMOTOI0  KOMIUIEKCY BHCOKOIH()OPMATHBHHX METOMIB  (PI3UYHOTO
MaTepiaJo3HaBCTBA (€IEKTPOHHOI  MIKpPOCKOIi, PEHTTCHOCTPYKTYpHOTO Ta
XIMIYHOTO aHajidy)  JOCHIDKEHO MIKpO- Ta MaKpOCTPyKTypa, (a3oBuil Ta
XIMIYHHIH CKJIaa oTpuMaHuXx criasiB Mo-17,5Si-8B ta Mo-17,5Si-10B.

VY onepxaHOMy CIIJIaBIB 3 JOJATKOBUM MEPEMIIIYBaHHS MIJISTXOM 0OEpTaHHS
3pa3ka Tij] 4ac 30HHOI IUIaBKU OTpUMaHa OUIbII OJHOPIJHA CTPYKTypa Ta BHIII
MIKpOMEXaHIYH1 BJIACTUBOCTI. TakoXX y CIJJaBax BCTaHOBJIEHA HASBHICTb TPbHOX
¢a3: TBepmOro po3dyMHy MOJiOAeHY Ta 000X iHTepMeTtamigHux (a3 MosSiB, Ta
Mo3Si. Ilix yac BHrOTOBJEHHS CIUIaBiB OTPUMAHO CTPYKTYpPH IIIBHIKO
3aKpicTai30BaHuX 3paskiB. OTpUMaHHI 3HAYEHHS IHTETPAIBbHOI MIKPOTBEPIOCTI

i crutasiB M0-17,5Si-8B ta Mo-17,5Si-10B.

Kirouoi cioBa JXXAPOMIIIHI CITJIABU, Crucible-free zone melting,
MIKPOCTPVKTYPA, ®A30BUI CKJIAJI, MIKPOTBEPAICTh, HIBUJKO
3AKPICTAJII3OBAHI CITJTABU.



ABSTRACT

The work contains 79 pages, 28 figures, 7 tables, 46 references.

Object of research aimed crystallized alloys Mo-17,5% Si-8% B and Mo-
17,5% Si-8% B.

The aim is to study the structure and properties aimed crystallized alloy Mo-
17,5Si-8B and Mo-17,5Si-10B obtained with and without additional mixing by
rotating the specimen during zone melting.

Methods and apparatus: receiving fast crystallized alloys Mo-Si-B was
carried out at the installation "Crystal-206". With complex highly informative
methods of physical material (electron microscopy, X-ray diffraction and chemical
analysis) investigated the micro- and macrostructure, phase and chemical
composition of the obtained alloy Mo-17,5Si-8B and Mo-17,5Si-10B.

In the obtained alloys with additional mixing by rotating of the specimen
during zone melting received more homogeneous structure for higher
micromechanical properties. Also alloys has established three phases: a solid
solution of molybdenum and two intermetallic phases MosSiB, and MosSi.

During the manufacture of alloys obtained structure quickly crystallized
samples. The obtained value integrated micro hardness for alloys Mo-17,5Si-8B
and Mo-17,5Si-10B.

Keywords : SUPERALLOYS, CRUCIBLE-FREE ZONE MELTING,

MICROSTRUCTURE PHASE COMPOSITION, MICROHARDNESS, FAST
CRYSTALLIZED ALLOY.



BUCHOBKHA

. MetonoM Oe3TUTENBHOI 30HHOI IJIaBKH Oyso ojaepkaHo criaBu Mo-
17,5Si-8B Tta M0-17,5Si-10B 3 3 Ta 0€3 A0JaTKOBOTO TEpEMIlTyBaHHS
HUIIXOM OOepTaHHs 3pa3Ka Mij 4ac 30HHO1 TUIABKU.

. AHami3 MIKpPOCTPYKTYpH CIUIaBiB IOKa3aB, IO CIUIaBU OTPUMaHI 3
00epTaHHIM MalOTh OUIBII APIOHO3EPHUCTY, TOMOTEHHY CTPYKTYPY .

. AHami3 MIKPOCTPYKTYpH IIBHJIKO3aKpicTaimizoBaHux ciuiaBie Mo-Si-B
MOKa3aB HAasBHICTh APIOHO3EPHUCTOI CTPYKTYpU 3 PO3MIPOM 3€pHA
d=1...5MKMm.

. PertrenogasoBuil aHai3 miATBEpAUB HAasBHICTh TPhOX (pa3 1 BU3HAUUB,
110 1e gasu MozSi, M0sSiB; Ta TBepamii po3unH MOJIOAEHY.

. JocnikeHHs: MIKPOTBEPJOCTI MOKa3ajM, 10 PU BUTOTOBJIEHI 3pa3KiB 3
oOepTaHHIM 3HAYEHHS IHTETPalIbHOI MIKPOTBEPIOCTI 3pocTae Bia 8,73 mo
10,83 T'TIA B momepeunomy Hampsmy Ta Big 8,32 go 10,65 I'Tla B
IPOJIOJILHOMY HampsMKy misi crutapy Mo-17,5Si-10B wa BimMiHy Bif
BUTOTOBJICHUX 3pa3KiB 3BUYAHUM METOJIOM.

. B po6oTi po3paxoBaHa miaHOBa KOIITOPHMCHA COOIBApTICTh MPOBEACHHS
JAHO1 JUIUIOMHOI pOOOTH 3 ypaxyBaHHSAM BCIX BHUJIIB BU3HAUYECHHUX
pecypcis.

. OOrpyHTOBaHa HAayKOBO - TEXHIYHA aKTyaJlbHICTh Ta EKOHOMIYHA
JOLIBHICTH MPOBEAEHOI pOOOTH.

. Po3pobiieni 3axoam, mo 3a0e3medyroTh 370pOBI YMOBH Mpalli,Ta 3acajau

3a0e3nedeHHs 0e3MeKy B HaI3BUYAHIN cUTYyallii.



CONCLUSION

. The method of crucible-free zone melting was obtained alloys Mo-
17,5Si-8B and Mo-17,5Si-10B with and without additional mixing by
rotating of the specimen during zone melting.

. Analysis of the microstructure of alloys showed that the alloys derived
from the rotation have a fine-grained, homogenous structure .

. Analysis of the microstructure fast crystallized alloy Mo-Si-B showed the
presence of fine-grained structure with the grain size d = 1 ... 5 microns.

. X-ray analysis confirmed the presence of three phases and determined that
this phase MosSi, MosSiB, and solid solution of molybdenum.

. Research microhardness showed that the samples are made integral with
the rotation value microhardness increases from 8.73 to 10.83 GPa in the
transverse direction and from 8.32 to 10.65 GPa in longitudinal direction
alloy Mo-17,5Si-10B Unlike the usual method produced samples.

. In work calculated the estimated cost of the planned this thesis on the
basis of all identified resources.

. The scientific - technical relevance and economic feasibility of the work.

. Developed measures to ensure healthy working conditions, and the

principles of safety in an emergency.



