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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpHK: 81.33.35.17

Tema guceprauii:
1. CipssMoBaHO apMOBaHi KOMII03ULIiHI MaTepianu cuctem Mo-Si-B, WC-W2C nonipyHKLiOHAIBHOTO

IIPpU3HAYE€HHS.

2. Directional reinforced composites of Mo-Si-B, WC-W2C multifunctional purpose.

Pedepar:

1. PoboTa npucBsiueHa CTBOPEHHIO apMOBAaHMX KOMITO3ULITHMX MaTepiaJiB 3 MiBUIIEHOIO MII[HICTIO Ta TBEPIICTIO
110J1i()yHKIiOHAILHOTO [TPU3HAYEHHS IUIIXOM K€PYBaHHS IpolecamMy GOPMYBaHHS CTPYKTYPH TiJ] yac
CIIPSIMOBaHOI KpUCTasi3allii eBTEKTUYHMX CIIaBiB cucteM Mo-Si-B, WC-W2C. [TobynoBaHa fiarpama niaaBKOCTi
KBa3ibiHapHOI cucTreMu MoSi2-MoB2, nociIXeHo BIUIUB KiIHETUYHUX [1aPAMETPiB Ha MiKPOCTPYKTYPY, (pa3oBuii
CKJIaJ], Ta BJIACTUBOCTI €BTEKTUYHOTO CIIJIaBy cucTeMu MoSi2-MoB2. BcTaHOBIEHO, 1110 apMOBaHi KOMIIO3UTHU MaIOTh
BUIIY MIlJHICTb Ta HMKYi 3HAYEHHS BUCOKOTEMIIEPATYPHOI [IOB3y4OCTi. BCTaHOBJIEHO BIJIUB IIBUJIKOCTI
OXOJIOJPKEHHS HAa MiKPOCTPYKTYPY, (pa3oBUil CKJIaJl, MOP(OJIOTiIO Ta HANIPYXKE€HO-Ae(POPMOBAHMN CTaH (Pa30BUX
CKJIa[IOBUX, MEXaHIi4Hi BJIACTUBOCTI JIETOBAHOTO Ta HEJIETOBAHOrO peJiTy. CUHTE30BaHO HOBI KOMITO3UILIiMHI 06'€MHO

apMoBaHi MaTepiauy, o MpeCTaBIsSI0Th CO0010 MaTpulo i3 W2C, apmoBany BosokHamu WC, mo mae B 1,5 pasu



BUILY TBEPJiCTb, B 2 pa3u MIlLIHICTb Ta B 3 pa3u 3HOCOCTIHKICTb; @ TAKOXK PEJIiT, IErOBAaHUI MOJIIOLEHOM, Y SKOTO Ha
30-35 % Buma TBepHicTsh, B 1,5-2 pasu MitHicTh Ta Ha 40-50 % 3HOCOCTINKiCTh. KiTF0UOBi C/10Ba: IIBUIIKICTh
OXOJIOIIKEHHSI, CIIPSIMOBaHa Kpucradmizauis, Mo-Si-B, WC-W2C, 30HHa 1J1aBKa, €JIEKTPOHHO-TIPOMEHEBE

OILJIABJIEHHS], BiILIEHTPOBE PO3NNJIEHHS.

2. The work is dedicated to creation of reinforced composite materials with high strength and hardness
multifunctional purpose through process management structure formation during directional solidification of
eutectic alloys of Mo-Si-B, WC-W2C. The diagram of fusibility of MoSi2-MoB2 quasi-binary systems has been built.
Mechanical properties of eutectic alloy were investigated, it was found that reinforced composites have higher
strength and lower values of high-temperature creep. The effect of cooling rate on the microstructure, phase
composition, morphology and the stress-strain state phase components, mechanical properties of doped and
undoped relit it was found. It is found that the increase in hardness is 1.5 times and 2-4 times the strength of relit,
which is used on an industrial scale for the hardening of machine parts and mechanisms operating under abrasive
wear and high contact loads, caused the formation of the character of the structure, size and tensions deformed
state of phase components.The influence of alloying additions of molybdenum (5, 10, 20 wt.%) on the structure,
stress-strain state, phase composition and size of phase components in alloys of the WC-W2C was investigated. It
is found, that the addition of molybdenum in an amount of 5 wt. % leads to increases the microhardness for 30%
and wear resistance of relit 2-3 times compared to undoped. The increased molybdenum content in alloys based
on WC-W2C changes the phase composition and increases compression stress in the matrix phase W2C and
stretching of inclusions WC, (Mo,W)2C and Mo2C. Keywords: cooling rate, directed crystallization, Mo-Si-B, WC-
W2C, zone melting, electron beam melting, centrifugal spray.
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