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PEDEPAT

PoGota Bwmimnye: 59 ctopinok, 13 pucyskiB, 14 Tabmuip, 36 mocuiaHb Ha
JITEpaTypHI JaHi.

VY niTepaTypHOMY OISl BUKJIAJICHO Cy4acHUM CTaH MPOOJIEMH OTPUMAaHHS
KOMIO3UIIIMHMX MaTepiajliB Ha OCHOBI THUTAHOBHUX CIUIaBIB iX BJIACTUBOCTI Ta
MIEPCTICKTUBY BUKOPUCTAHHS JaHUX KEPMETIB.

MeTtoro poGOTH € OTpUMaHHS KOMITO3HUIIIMHUX MartepianiB cuctemu TIAl-
B,C mnwuaxom nanpaBineHoro CBC ropiHHA Ta AOCHII)KEHHS BIUIMBY 4acy
TepMIYHOI 00pOOKK Ha (POPMYBAHHS CTPYKTYpPH Ta BIACTUBOCTEN JaHUX KEPMETIB.

O6’exkm  Oocniddcenna: MeranokepamiuHl  KOMIO3UIIAHI — MaTepiaau
cucremu TIAI-B,C.

llpeomem  Oocnioocennsni:  Ilponecu  (popMyBaHHST ~ CTPYKTypu  Ta
BJIACTHBOCTEH KOMIO3MIIHHKUX MaTepianiB cucremu T1AlI-B4C.

Memoou oocnidocenns: MetanorpadiyHUi aHalli3, pPacTpoBa E€JIEKTPOHA
MIKPOCKOIIiS, PEHTIeHO-(DIyOpECIEHTHUHN, PEeHTreHOo(pa30BUl, TIOPOMETPUYHUIN
aHami3.

B po0oTi BCTaHOBJIEHO BIUIMB 4Yacy TEPMIYHOI OOpOOKU 3MIHY CTPYKTYpH,

(a3oBoOro CKiIaIy, MiKpOTBEpAICTh KoMIo3uIiHOro MaTepiany TIAI-B4C.

Kirouosi cinosa: KOMITO3ULIIMHI MATEPIAJIM, THTEPMETAJIIIN,
TUTAHOBI CIIJIABU, TiAI-B,C, CTPYKTVYPA, ®A30BUM CKIJIAJL,
MIKPOTBEPIICTbD.



ABSTRACT

The work contains 59 pages, 13 figures, 14 tables, 36 references to published
data.

In a literary review the modern state of problem of receipt of composition materials
Is expounded on the basis of titanic alloys of their property and prospect of the use

of this cermets.

The aim of work is a receipt of composition materials of the system TiAl -
B,C by directed SHS of burning and research of influence of time of heat treatment

on forming of structure and properties of this cermets.
Research object: Ceramet composition materials of the system TiAl - B,C.

Article of research : Processes of forming of structure and properties of

composition materials of the system TiAl - B,C.

Research methods: metallography analysis, raster electron microscopy, X-

ray fluorescence , X-ray analysis, micro hardness analysis.

Influence of time of heat treatment is in-process set change of structure,

phase composition, microhardness of composition material of TiAl - B4C.

Keywords: COMPOSITION MATERIALS, INTERMETALS, TITANIC
ALLOYS, TIAl - B4,C, STRUCTURE, PHASE COMPOSITION,
MICROHARDNESS.



BCTYII

Tutan Ta #WOro cCrulaBM 3 OCTAaHHBOIO OECATIINTTA XX CTOJITTS
3aiiMaroTh TMPOBIJHE MICIIE cepell KOHCTPYKIIMHUX MaTrepiaiaiB. BoHu maroTh
WA psiJ] TiepeBar B TMOPIBHSHI 3 1HIIMMM MaTtepialiaMy, B TEpILy 4epry,
BHCOKY MIIIHICTh 1 HHM3bKYy TYCTHHY, 3aBASKH YOMY TpaHMYHI MIIHICHI
XapaKTEPUCTUKU TUTAHOBUX CIUIABIB B IIUPOKOMY 1HTEpBaJll TEMIEPATyp BUIII,
HIJK aJIOMIHIEBUX, HIKEJIEBHUX CIUIABIB Ta cTajieii. ABialliiiHa 1 KOCMIYHA TEXHIKa
3aJIMIIAIOTECS HAWOUIBII IIMPOKOIO Taly33i0 JJii BUKOPUCTAHHS TUTAaHOBUX
cruiaBiB. KpiMm Toro, TUTaH Ta MOro CruiaBu MaroTh BUCOKY KOPO31iHY CTIHKICTb
B 0OaraThbOX cepeloBUINAX, OaraTopa3oBO MNEPEBUUIYIOUH  IMOKA3HUKH
HEPXKABIIOUMX CTalled 1 HaOMIKAIOThCS JI0 XapaKTEPUCTUK JTOPOTOIIHHUX

METAJIB.

Cepen TUTAaHOBUX CILIaBIB OCTAHHIM YacOM BeJIMKa yBara MpUALISIETHCS
amomidizamMm TUTaHy (op-TizAl 1 v -TiAl). AMIOMIHIZA THTaHy BOJIOJIOTH
VHIKa- JHbHUMHU BJIACTHUBOCTSIMHU, TAKUMHU SIK: BIJHOCHO BHCOKA TeMIeparypa
IUIaBJICHHS, HU3bKA IIUIBHICTh, BHCOKI MOAYJIl MPY>KHOCTI, CTIMKICTH M0
OKMCHEHHSI 1 3aropsiHHS, BHUCOKE BIJIHOIICHHS  MIIHICTH/IIUIBHICTb,
xKapoMirHicTh. OOIaCTh 3aCTOCYBAaHHS IIMX MaTepiaiiB IIMPOKa 1 BKIIOYAE B
cebe: KOMIIOHEHTH PI3HHMX JABUTYHIB, PEAKTHBHI COIUIA, €JIEMEHTHU OOILMBKHU
KOCMIYHMX arapaTiB Ta X TeII03aXMCHUX cucreM,B meaunuui [1-3]. Jlocsin
OTPMMaHHA CIUIaBIB Ha OCHOBI IHTEPMETANIAIB THUTAHY CBIAYUTH NIPO
CKJIQJIHICTh BUKOPHUCTAHHS JJIsI II€1 M1 €JIEKTPOHHO-TIPOMEHEBOI TIaBKH, IO
MOB’S3a8HO 3 BHUIAPOBYBAHHSIM KOMIIOHEHTIB CIUIaBIB 1 BHCOKOIO IIBHJIKICTIO
NPOTIKAHHSA IOTO MPOLECY IMpPHU EJIEKTPOHHO-TIPOMEHEBOMY HarpiBi B
MOPIBHSHHI 3 I1HOIMMU METOJIaMH TUUIaBKH. TUM HE MEHIe, BPaXxOBYIOUH
padiHyBanbHy 37aTHICTh  €JIEKTPOHHO-TIPOMEHEBOI  TEXHOJIOTii, Ccrpoou
OTPMMAaHHA IHTEPMETANIAIB TUTaHy, NPOBOAWINCH 1 OyayTh HPOBOIUTHCH
JIOCUTH THTEHCUBHO, IPUUOMY B HAIII KpaiHi poOOTH B IIbOMY HAIpPsIMi HOCSATh
O1BII CUCTEeMHHUH XapakTep B IMOPIBHSAHHI 3 aHAJIOTIYHUMH POOOTaMH, IO

IPOBOAATHCS B IHIIKX KpaiHax [4].



BUCHOBKHA

B pob6otri orpumano kommosmmidHui Matepian cuctemu TIAlI — B4C.
[TokazaHo, IO CTPYKTypa OTPUMAHOTO KOMITO3HIITHOTO MaTepially 3aJeKUTh Bl
KIHETHYHUX I[apaMeTpiB OTpuUMaHHsI. B  mporeci TepMidHOI BUTPUMKHU
B1IOYBa€ThCS XIMIUHA B3a€EMOJIiI MK KOMIIOHEHTAMH, sIKa IMPOTIKAE B PEXKHUMI
CBC.

BcranoBneno, 1o 31 30UIBIICHHSM 4Yacy 130T€PMIYHOI BUTPHUMKHU
3MEHIIYEThCS PO3Mip (Pa30BUX CKJIQJOBUX, TIOPUCTICTh 3MEHIIYETHCS, SIK
KUTBKICHO, TaK 1 3MEHIIY€ETHCS PO3MIp TOP.

MikpoTBepAICTh, 31 30UIBIICHHSIM 4Yacy BUTPUMKH, 30UIBIIYETHCSI 3 7 710 9
[Tla, mo oOyMOBIEHO 3MEHIIEHHS KiIbKoCTi iHTepMetanmigy TIAl, Ta
30UTBIIEHHSM KUIBKOCT1 KapOiJliB 1 OOpUIIB TUTAHY Ta AJIFOMIHIIO.

B poGoti po3paxoBaHa IJIaHOBAa KOIITOPUCHA COOIBAPTICTH MPOBEICHHS
JTAaHO1 TUTUTOMHOI pOoOOTH 3 ypaxyBaHHSAM BCIX BU/I1B BUBHAYEHUX PECYPCIB.

OOrpyHTOBaHA HAyKOBO - TEXHIYHA AaKTyaJbHICTh Ta €KOHOMIYHA
JOLUIBHICTh MPOBEEHOT pOOOTH.

Po3pobinieni 3axomu, 1m0 3a0e3neuyroTh 3/I0pOBI YMOBH Mpalli, Ta 3acaau

3abe3reueHHs O€3eKH B HaI3BUYAMHIN CUTYyaIlii.



CONCLUSIONS

The paper obtained composite system TiAl - B4C. It is shown that the
structure of the resulting composite material depends on the kinetic parameters
received. During heat exposure, a chemical interaction between components,
which takes place in CBC mode.It was established that with increasing isothermal
holding time decreases the amount of carbide component, porosity decreases, both
quantitatively and reduced pore size.

Microhardness with increasing exposure time increases from 7 to 9 GPa ,
due to decrease of intermetallic TiAl, and the increasing number of carbides and
borides of titanium and aluminum.

This paper is intended scheduled estimated cost of carrying out this thesis
with all types of defined resources.

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

Developed measures to provide healthy working conditions, and the

principles of safety in an emergency.



