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4. I>)kepesia Ta HanpssMu piHaHCYBaHHA

IligcraBa a1 NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHSI) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi B[y, aKaZleMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)



KIIKBK: 6541230

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IepPXKOIOIKETY

daxTuunmii o6car dinancyBaHHs 3a 3BiTHMIH eTam: 2803.64 THC. TPH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

Po3pobka HOBUX BUCOKOTEMIIEPATYPHUX KOHCTPYKLIMHUX Ta €JIeKTPOTEXHIYHUX MaTepiaiB 3 TPUBAIMM TEPMiHOM BUKOPUCTaHHS

HasBa po6oTH (aHrJ1)

Development of new high-temperature structural and electrotechnical materials with long-term service

Pedepar (yxp)

MeTta po60TU - BAOCKOHAJIEHHSI METOJiB OTPUMAaHHS KOHCTPYKLIMHMX Ta €JeKTPOTEXHIYHMX MaTepiasiB, 3MaTHUX IIpalloBaTU B
yMOBaX BHCOKOTEMIIEpAaTypHMX HaBaHTaXeHb Ta iOHHOro OOoMmOap[yBaHHs MarepiasiB Ha OCHOBi CIJIaBiB TUTaHy, HiXpoMmy,
TYTOIUVIAaBKUX METaJIB MIaTUHOBOI rpynu. O6'eKT HOCIiIKEHHS - MIPOLEeCcH CIiKaHHS, CIUIaBOYTBOPEHHS Ta GpopMyBaHHs (i3UKO-
MEXaHIYHMX BJIACTUBOCTEN MaTepiasiB Ha ocHOBi cucrtem Ni-Cr(Nb)-Al-Y203, Ti-Al, Os-Ir-Al i Os-W. MeTogu IOCTiIKeHHS:
TEXHOJIOTIYHI 3aCcOo6M IMOPOIKOBOi MeTanyprii, ¢i3nKo-mexaHiuyHi BUIIPOOYBaHHS, PEHTreHO(A30BUI aHAJi3, MOJEIOBAHHSL.
Busineno edexrt Openkesns B miaiBkax Os-W i Os-Ir-Al imnpernoBanux WBa-kaToziB. BcTaHOBIEHO 3B'SI30K TEpMIHY eKCILTyaTallil
KaroniB M-tumy 3i 3miHamm ckmagy i cTpykrypu mimiBok Os-Ir-Al i Os-W, mo mnosnsiraioTh B VINIBHEHHI IUJIiBKY, IO
CYIIPOBOIKY€ETBCSI MOPYLUIEHHSIM ii CYLiJBHOCTI 4Yepe3 yTBOPEHHs BEJIWKUX IOp. PEKOMEHJ0BaHO 1Jis1 30iJbLIEHHS TEepMiHY
eKCIUTyaTalii KaToniB BMKOPHUCTOBYBAaTHM B CKJAZi IUIBKM aliOMiHii B sKocTi mudysiiiHoro 6Gap'epy. PospobieHo metof,
OTPVMAaHHs IOPOIIKOBOro marepiany i3 iHtepmerasnimy turtany TiAl i3 npexypcopiB AlI3Ti ta TiH2 3i minericTio go 90% Ta
MEXaHIYHAMHU BJIACTUBOCTSAMMU, OJM3BKMMHU IO JIMTUX MaTepianiB. OTPUMaHO HOBUM >KapOCTiMKMI AMCIEPCHO-3MIilJHEHUI
HiKeJIeBUI cIijiaB 6€3 BMiCTy Xpomy njisl TemsoBoro 3axucty MKC npu migsumeHux temieparypax go 1200 oC B cepenosuii
MIPOJYKTIiB 3rOpPaHHS PEAaKTMBHUX ABUTYHIiB. MeTogamu MeXaHiKyM IJIACTUYHOCTI MTOPOIIKOBUX MaTepiajiB [MOKa3aHo, IO MPOLEC
JIOJAaTKOBOi OOpPOOKM CTHMCHEHHSIM HOBUX IIOPOLIKOBUX [MCIIEPCHO-3MILIHEHMX CIIJIaBiB Ha OCHOBi HIiKe€JII0 MPU3BOIUTbL IO
YaCTKOBOTO BilOKPEMJIEHHSI JUCHEPCHUX OKCHUZIB BiJ, MMOPUCTOI METalidYHOI MATpULi i yTBOPEHHS JyHKONOOiIOHUX AE(EKTiB.
[TobymoBaHO MoOpesb VIIiIbHEHHS JedopmaliiliHolo 0OpOOKOI0 [OHUCIEPCHO-3MIIJHEHUX HiKeJeBUX CIIJIaBiB, $Ka JO03BOJISIE

ONTHMI3yBaTU BMiCT Ae(dEKTiB METOAMU KOMIT'IOTEPHOTO MOZEJIOBAHHSL.
Pedepar (aHrI)

Objective of investigations: development of new methods for synthesis of titanium, nichrome and refractory metal alloys that
can be used as structural and electrotechnical materials in a high temperature ion radiation environment. Research objects:
sintering processes, alloy formation and thermomechanical properties of the materials created on the basis of Ni-Cr(Nb)-Al-
Y203, Ti-Al, Os-Ir-Al and Os-W systems. Methods of investigations: technological approaches of the powder metallurgy,
thermomechanical and physical testing, X-ray phase analysis,modeling It was detected Frenkel effect in the Os-W and Os-Ir-Al
film of the impregnated WBa cathodes. Correlation has been found between the lifetimes of the M-type cathodes and structure
evolution of the Os-Ir-Al i Os-W film. In the course of exploitation shrinkage of the film is observed followed by formation of
large pores. Cathode lifetime can be improved if aluminum is used as a diffusion barrier in the film. New fabrication method of
the intermetallic TiAl from AI3Ti and TiH2 precursors has been developed. Mechanical properties of new material are close to
the cast one and it has density about 90%. New heat resistant dispersion-strengthened nickel alloy without chromium has been
developed. It can be used for the thermal shielding of spaceships up to the temperature 1200 oC in the environment of the jet
engines combustion products. Finite element modeling of plastic forming of this material predicts cavity formation around rigid
inclusions under tension or upsetting. New model of the alloy consolidation has been put forward that allows optimization of
material densification from porous green body without defect formation.



Inpexc YIK: 539.2;538.9-405;548, 621.762.4; 621.762.5

Kopu Temarnunux pyopux HTI: 29.19
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (ykp): 1.HoBuii >xapocTilikuil iucriepcHO-3MillHEHUH HiKeJIeBUH CIyIaB 6€3 BMICTy XpOMY ZJIsI TETITIOBOTO
3axucty MKC npu nigsumenux remmneparypax go 1200 oC B cepefoBulli IPOAYKTiB 3rOPaHHSI PEAaKTUBHUX JIBUTYHIB.
2.IlopomkoBuii MaTepiai i3 inTepmerasniny Tutany TiAl 3 MeXaHIYHUMU BIACTUBOCTSIMU GJIM3bKUMU [0 JIUTHUX MaTepiasiB.
3.Mogens yminbHeHHs gedopMaliiiHo 06po6KOI0 IUCIIEPCHO-3MIIIHEHNUX HiKeJIEBUX CIJIaBiB, SIKa 103BOJISIE ONITUMI3yBaTH
BMICT e(EKTIB METOJJaMU KOMIT' IOTEPHOTO MOJETIOBAHHS. 4. BCTaHOBIEHO (aKkTOpH, IO BIIJIMBAIOTh HAa JOBrOBIYHICTb
imnpernosannx WBa-kaTtois M-Tuny i po3po6yieHO peKoMeHallii 36ibIeHHs TEPMiHy €KCILTyaTallii KaToAiB, MO MOJISIraloTh Y

BMKODPMCTaHHI aJIIOMiHiIO B CKJIafli TUIiBKYU B IKOCTi audy3iiiHOro 6ap'epy.

Hassa mpoaykii (auri): 1. New heat resistant dispersion-strengthened nickel alloy without chromium that can be used for the
thermal shielding of spaceships up to the temperature 1200 oC in the environment of the jet engines combustion products. 2.
Intermetallic TiAl powder-based material with mechanical properties that are close to the cast one. 3. New model of the
dispersion-strengthened alloy consolidation that allows optimization of material densification from porous green body without
defect formation. 4. Parameters that influence lifetime of the M-type cathodes have been established and new recommendations
on the cathode lifetime extension based on the use of aluminum as a diffusion barrier have been put forward.

OuikyBaHi pe3yJsbTaTi: MaTepianu
T'amyss 3actocyBanHs: M 72.19 JlocigkeHHS 11 eKCIIepUMEHTAIbHI pO3POOKHU Y cepi iHINX TPUPOJHAYMX i TEXHIYHMX HAYK

Onuc npozykuii (ykp): 1.OTpuMaHO HOBU XapOCTIKUI1 AYCIIEPCHO-3MIilHEHUH HiKeJIeBUil CIIJIaB 6€3 BMiCTY XpOMY [1JIs1
temoBoro 3axucty MKC npu nigumeHux temrneparypax 1o 1200 oC B cepeoBullli NPOAYKTiB 3rOPaHHS PEAKTUBHUX JIBUTYHIB.
BkaszaHWMii CIJIaB XapaKTepPU3YETbCS 3HAYHOIO TEXHOJIOTIYHOIO IJIACTUYHICTIO, 110 03BOJIsI€ BedOpMyBaT/ 3aTOTOBKU MaTepiaiy
Io cryneHs ootucky 90 % 3a X0JI0AHOI TPOKATKY 6€3 MPOMIKHUX Bifnasis. 2. OTpUMaHO IIOPOLIKOBUI MaTepias iHTepMeTastiny
turany TiAl i3 cymimi nopomkis TiH2 Ta Al3Ti 3i minbaicTio 90 % npu Temnepatypi cikanus 1250 oC. 3pa3sku i3 TiAl
XapaKTepU3YyIThCsl MEXaHIYHUMU XapaKTePUCTUKAMU [TPYU BUIIPOOYBaHHI Ha CTUCK GJIM3bKUMU [0 MJIaBJIEHUX - MILIHICTb 10
pyiHyBaHHs 1729 MIla, mexa rimHHOCTi 560 MITa, nactuyHa gedopmanis 18 %. 3. MeTogamu MexaHiky I1aCTUYHOCT]
MOPOIIKOBUX MaTepiasiB M0Ka3aHo, 10 NPOLeC AOAATKOBOI 06POOKM CTUCHEHHSIM HOBUX JAMCIIEPCHO-3MIIJTHEHUX ITOPOIIKOBUX
CIIaBiB HA OCHOBI HIKeJIIO [IPU3BOLUTD [0 YACTKOBOI'O BiIOKPEMJIEHHS JUCIIEPCHUX OKCUJIB Bill IOPUCTOI METAJIIYHOI MaTpuL| i
YTBOPEHHSI TYHKONOAi6HUX NedeKTiB. OTpUMaHi pe3ysbTaTH MOKIAEeHi B OCHOBY KPUTEPIIO MJIACTUYHOI MilIHOCTi MOPOIIKOBUX
KOMITI03UTiB. [T06yZ0BaHO MOZEb yIiIbHEHHS AedOopMallifHOI0 06pOOKOI0 AMCIepCHO-3MILIHEHUX HiKeJIeBUX CIJIABIB, sIKa
I03BOJISIE ONTUMI3yBaTH BMICT Ae(EKTiB METOLAMU KOMII'TOTEPHOTO MOJIE/IIOBAHHS. 4. BCTaHOBJIEHO 3B'SI30K TEPMiHY
eKcITyaTanii imnpernoBanux WBa-karogis M-tuny 3i 3MiHaMu cKkiafy i cTpykTypu miiBok Os-Ir-Al i Os-W, 110 NoJsrarTh y
BUHUKHEHHI epekty Openkess B miiBkax Os-W i Os-Ir-Al Ha no4yaTkoBii cTagii excryaratii , 1o 3aBepUIyeThCs YILiIIbHEHHSIM
TIJIiBKY 3 TIOPYLIEHHAM ii CYLIIJILHOCTI Yepe3 yTBOPEHHS BEJIMKMX I10D B KiHIIi TEpMiHY eKCIulyaTalii.PekomeH10BaHo 115
361/IbIIEHHS] TEPMIHY €KCIUTyaTallii KaToJliB BAKOPUCTOBYBATH B CKJIa/i IJIIBKYM aJllOMiHiil B SKoCTi gudysiiiHoro 6ap'epy.
3anponoHoBaHi METOY OTPYMMAHHS HOBUX MaTepiasiB 3 BUCOKMM TEPMIHOM eKCIlyaTallii € MpUBabIMBUMU [J1s1 BIIPOBAIKEHHS i

peasnizanii. MeToau ofep>kaHHS po3pOo6JIeHUX MaTepiasiB € eKOJIOTiYHO YUCTUMU.
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