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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TemneparypHa Ta CTPyKTypHa YyTJMBICTb MEXaHIYHUX BJIACTUBOCTEN Ta CIIy)KOOBUX XapaKTePUCTUK

IHTEpMETAJIIHUX Ta €BTEKTUYHMX CILJIaBiB HA OCHOBI TUTAHY Ta 3aJ1i3a, CXUJIbHUX [0 IIEPETBOPEHB IIif Hi€t0

nedopmariii

Ha3zBa po6oTH aHTIJIilICbKOIO:

Temperature dependence and structural sensitivity of mechanical properties and service characteristics on
titanium and iron intermetallics and eutectic based alloys, which demonstrated strain induce transformation

Pedepar yKpaiHCBKOIO:

JocnigxeHo manoseroBanuii crsas Ti92.5Nb5Mo2,5 meinyHOro Npu3HavyeHHs. BCTaHOBJIEHO, 110 CIJIaB MIOEIHYE
BHCOKY MILIHICTb Ta IIJIACTUYHICTD 3 YHIKaJIbLHUMU HAONIPY>KHUMHU BJIACTUBOCTAMU. MOZY/Ib IPY>KHOCTI B
3araproBaHoMy cTaHi E = 51 I'Tla, nicss nnactuyHoi nedopmariii Ha 2 % 3HUKYeThes o 44 I'Tla. [TokazaHo, 1o 3HaK
Ta HaIIPSIMOK IIPMKJIQZJaHHSI HAaBaHTaKe€HHs], TEMIIepaTypa BUIIPOOYBaHHs cj1ab0 BILIMBAIOTh HA IIapaMeTpu
HaJIPY>XHOCTI. Brisine nactuyHoi gedopmalii Ha HaONPYKHY NOBEAIHKY Ha [T0YATKOBIN AiSHIII KPUBOI 3MilHEHHS
MTOSICHIOETHCSI BHECKOM HE3BOPOTHOTO JIBIMHMKYBAHHS B CTPYKTYPOYTBOPEHHS. [IpoaHani3oBaHO BIIJIUB JIETYBaHHS
MapraHiieM Ta TeMIepaTypy BUIIPOOYBaHb HA YTBOPEHHSI MAPTEHCUTHOI (asu Mif, yac TPUOOTEXHIYHUX
BUIIpOOYyBaHb. [TokaszaHo, o Mapranelp nocumoe aito TRIP-edekry asne noripuiye omnip pyiiHyBaHHIO. Yepes 1ie
YaBYH 3 MiABULIEHNM BMiCTOM Mn [OLi/IBHO BUKOPHUCTOBYBaTH y BUpP06aX, 110 Mifal0ThCs 3HOLUTYBAaHHIO 6e3
eKCTpeMaJIbHUX HaBaHTa)KeHb. TpuboJIOTiuHi Ta JI0POMETPUYHI JOCITiIKEHHS MOKa3au, Mo 3i 36ibIeHHSIM
po6040i TeMIepaTypu OIip 3HOIIYBAHHIO 3MEHIUIYETHCS YePe3 3HUKEHHS CXUIIbHOCTI O MapTEHCUTHOTO
nepeTBopeHHs. Po3po6sieHuil Ta ONpalbOBaHUM €KCIIPEC-METOM, TECTYBaHHS [TOYAaTKOBUX [IiJITHOK TTOB3Y4OCTi.
BrBY€HO BIUIMB XIMIYHOTO CKJIaZly Ta CTPYKTYPY €BTEKTUYHUX Ta IHTEPMETaIiJHUX CIIJIaBiB 3aj1i3a Ta TUTAHY Ha
MEXaHi3MU BUCOKOTEMIIEPATYPHOrO 3MilJHEHHS Ta BU3HAYEHHI TEMIIEPATYPHi Ta MIBUAKICHI TapaMeTPy NOB3y4OCTi.
CTBOpeHa KOMITIOTEpHA MTPOrpama, gKa [103BOJIsS€ IPOTHO3yBaTH CTPYKTYPHY, TEMIIEPATYPHY Ta MIBUJKICHY
YyTJUBOCTi TPAHUYHUX MEXaHIYHUX XapaKTePUCTHK B 06J1aCTi TEMIIepaTyp KPUXKO-TIJIACTUIHOTO NEPEXOY.
[TokaszaHo, 110 aHOMAaJIbHOI YyTJIMBOCTI B'I3KO KPUXKOT0 Iepexoy 0 MWBUAKOCTI nedopmariii nos’szaHa 3

[IPUCKOPEHHS PYXY JHUCIIOKALIiN.

Pedepar aHIJIiHCBKOIO:

Alow-alloy Ti92.5Nb5Mo2.5 alloy for medical purposes was studied. It was established that the alloy combines
high strength and plasticity with unique superelastic properties. The modulus of elasticity in the hardened state is
E = 51 GPa, after plastic deformation it decreases by 2% to 44 GPa. It is shown that the sign and direction of load
application and the test temperature have little influence on the parameters of superelasticity. The effect of plastic
deformation on superelastic behavior in the initial part of the hardening curve is explained by the contribution of
irreversible twinning to structure formation. The effect of manganese doping and test temperature on the
formation of the martensitic phase during tribotechnical tests was analyzed. It is shown that manganese enhances
the TRIP effect but worsens the resistance to destruction. Because of this, cast iron with a high Mn content is
advisable to use in products subject to wear and tear without extreme loads. Tribological and durometric studies
have shown that with an increase in the working temperature, the wear resistance decreases due to a decrease in
the tendency to martensitic transformation. An express method of testing the initial areas of creep has been
developed and worked out. The influence of the chemical composition and structure of eutectic and intermetallic
alloys of iron and titanium on the mechanisms of high-temperature hardening and determination of temperature
and speed parameters of creep was studied. A computer program has been created that allows you to predict the
structural, temperature, and speed sensitivities of the ultimate mechanical characteristics in the temperature
range of the brittle-plastic transition. It is shown that the anomalous sensitivity of the visco-brittle transition to



the rate of deformation is related to the acceleration of the movement of dislocations.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: HaykoBi Ta TEXHOJIOTI4HI IPUHLIMIIM CTBOPEHHS MATEPiaJliB 3 BACOKUMHU
KOHCTPYKI[IHUMMY Ta CJIYKO0BUMU BJIACTUBOCTSIMU, 110 (GOPMYIOThCS TIPU MTBULIEHUX TEMIIEPATYPAX Tl Hi€I0
nedopmariii.

Hassa HTII aHr1ificbKO¥0: Scientific and technological principles of creating materials with high structural

and service properties, which are formed at elevated temperatures under the action of deformation.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'anyss 3acTocyBaHHs: C 24.10 BupoGHMIITBO YaByHy, CTaji Ta GpepocriasiB
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Pospo6sieHo ta onpaiboBaHO METO, TECTYBAHHS I0YaTKOBUX JUITHOK ITOB3YYOCTi MaJIOMIACTUYHUX
JKapOMILIHMX MaTepiaiB, AKi MPpalolTh B EKCTPEMAILHUX YMOBAX. BCTaHOBJIEHI MEXaHI3MNU
BACOKOTEMIIEPATYPHOTO 3MILIHEHHS )KapOMILIHUX CIIaBiB HAa OCHOBI TUTaHY Ta 3a’jli3a, 10 AEMOHCTPYIOTh
aHOMaJIbHY TEMIIEPATYPHY YYTJIMBICTb HAlPy>KEHHS IVIVHY [1JIs1 CIIJIaBiB IOPOIIKOBOIO FeHE3UCy pOo3pobJIeHi
[IPUHLMIIN PaLliOHAJILHOTO MIKPOJIETYBAaHHS Ta ONTHUMIi3allii CKIaiB KOMIIO3UTIB. 3alIpONIOHOBaHI peKOMeHaali
YAOCKOHAJIEHHS TEXHOJIOTIYHUX MTPOLIE€CIB OTPYMaHHS MaTepiasiB Ta €JIEMEHTIB KOHCTPYKLIiH, 1[0 IIPaLOOTh B

yMOBax [ii IBUAKOIVIMHHUX AedopMallifiHUX [IPOLeCiB, 30KPEMA, Iilep3ByKOBUX JliTaJbHUX allaparTis.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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